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These logos were used as the
basis for the new Regional Bicycle
and Trails Plan logo.

PROJECT PURPOSE

The purpose of the Croatan Regional Bicycle and Trails Plan is to identify multi-
jurisdictional bicycle routes and trail corridors that will connect communities and
destinations throughout the region. A network of bicycle routes and trails is sought that
can be used by pedestrians and bicyclists of all comfort levels to provide for the needs
and enjoyment of locals and visitors alike. Trail corridors through the Croatan National
Forest and parts of the surrounding counties, including a preferred route and alignment
for two major statewide and multi-state trails that intersect in this region: the North
Carolina Mountains-to-Sea Trail and the East Coast Greenway. The broader purpose of
this plan is based on the many benefits that a bicycle and trails system could bring to this
region, as listed in the vision statement below.

VISION STATEMENT

The Croatan Regional Bicycle and Trails Plan will identify and detail the means of creating
a regional bicycle and trails network that will connect with neighboring communities,
destinations, and local bicycle facilities in order to provide a safer, useful, and attractive
transportation and recreation resource for a wide range of users within the surrounding
five-county region.

GOALS

The goals support the vision statement above and the vision of previous plans, giving
further definition to what this plan aims to accomplish. The goals of the plan are as
follows:

* Provide a safe environment for bicyclists and pedestrians

* Provide a well-designed, connected, and convenient network of on-road bicycle
facilities and trails for pedestrian and bicycle transportation

* Boost tourism and economic vitality

* Encourage healthy, active lifestyles for local residents

* Reduce traffic congestion

* Provide alternatives to automobile travel

¢ Coordinate with NCDOT, the U.S. Forest Service, and the NC Trails Program

for the development of these projects

CHAPTER [|: INTRODUCTION I-1
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* Improve public awareness and education of traffic laws & safety issues

* Protect natural corridors that serve as a ‘green infrastructure’ for clean, buffered
waterways

* Conserve our local heritage by connecting historical and cultural sites along
protected landscapes

For more on these topics, see the ‘Plan Importance’ section beginning on page I-4 of
this chapter.

OBJECTIVES

The objectives of this plan are the actions that will support and achieve the goals listed
above. The specific objectives of the plan are as follows:

* ldentify a Regional Bicycle Route for Tourism — a signage package is included as
Appendix G.

* ldentify subregional loop bicycle routes for shorter distance options (MS Ride,
Cycle NC, Bike clubs, locals or residents)

* ldentify target audience for bicycle route and trail segments and appropriate
improvements for regional & subregional segments

* Prioritize those improvements (High, medium, low/short, mid, long-term)

* Provide supplemental information for RPO/MPO prioritization (SPOT) and
local government grant applications

* Create Regional Bicycle and Trails Plan website (resource for MPO/RPO/local
governments/bike clubs, citizens, etc.)

* Create & print copies of Regional Bicycle and Trails Plan brochure

* Local adoption and endorsement of the plan

KEY PROJECT STAKEHOLDERS

There are many partners involved in making this vision statement a reality, including, but
not limited to, those listed here:

* Eastern Carolina Council (ECC)
e Counties of Craven, Pamlico, Carteret, Jones, and Onslow

* Local municipalities, including Atlantic Beach, Cape Carteret, Cedar Point,
Emerald Isle, Havelock, Morehead City, New Bern, Newport, and Oriental

¢ Down East Rural Planning Organization (RPO)

* Jacksonville Metropolitan Planning Organization (MPO)

* North Carolina Department of Transportation (NCDOT)

* North Carolina Department of Environment and Natural Resources (NCDENR)
* UL.S. Forest Service

* Friends of the Mountains-to-Sea Trail (MST)

1-2 CHAPTER [I: INTRODUCTION
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* East Coast Greenway (ECG) Alliance
* U.S. Marine Corps (at Camp LeJeune and Cherry Point Air Station)

* Land Owners and Managers

The combined boundaries of the counties listed above make up the overall study area
for this plan. The main focus of the trails portion of this plan is on the Croatan National
Forest, areas immediately surrounding the forest, and the MST/ECG alignments.

B complete MST County Border | Conservation Land
~ = Pre-2011 MST Route [JJlll Wildiife Refuge Military Land
— = Pre-2011 ECG Route | National Forest

PROJECT STUDY AREA IN RELATION TO THE EAST COAST GREENWAY AND MOUNTAINS-TO-SEA TRAIL

PROJECT BACKGROUND

The Croatan Regional Bicycle and Trails Plan was developed out of two separate but
complementary efforts to plan for on-road bicycle routes and a trails network in the
region. The bicycle portion of this plan, known formerly as the Croatan Regional Bicycle
Plan, began as part of the effort of the North Carolina Department of Transportation
(NCDOT) Division of Bicycle and Pedestrian Transportation to develop regional,
comprehensive bicycle plans in strategic areas through the state, with the goal of
promoting bicycling as a form of transportation and recreation. The on-road bicycle
planning contained in this document is the result of the second such regional effort, the
first of which was completed in the Charlotte area around Lake Norman, called the Lake
Norman Regional Bicycle Plan.

The bicycle component of the Croatan Regional Bicycle and Trails Plan focuses on
regional on-street bicycle routes and strategic streetscape improvements, but also
provides recommendations for secondary, local bicycle route improvements. This
component builds upon existing local, regional, and state bicycle routes and creates
a continuous route that encompasses the Croatan National Forest and connects
neighboring communities, local destinations, and local bike facilities.

Because the area encompassed by the Croatan Regional Bicycle Plan includes the
Croatan National Forest, the North Carolina Department of Environment and Natural
Resources (NCDENR) became interested in creating a separate but parallel planning

CHAPTER [: INTRODUCTION -3
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effort to develop a series of trails that would connect the National Forest with the rest
of the region. The Croatan Regional Trails Plan, which makes up the trails component
of this combined plan, then became a separate but related planning process that focused
on recommendations for multi-use trails, both paved and unpaved, in natural settings
whenever possible. The regional trails plan not only focused on trails internal to the
Croatan National Forest, but also recommends routes for both the East Coast Greenway
(ECG), a trail system which links major cities on eastern seaboard from Maine to Florida,
and the Mountains-to-Sea Trail (MST), a state wide trail for hiking and backpacking that
is under the control of the North Carolina Dvisiion of State Parks. The trail route runs
from the great Smokey Mountains to the Outer Banks.

The idea of establishing trails throughout this region of eastern North Carolina goes
back decades to the early conception of the statewide MST. Similarly, advocates of the
ECG have been narrowing down potential trail alignments in North Carolina for many
years, exploring connections through this region in particular. The Croatan National
Forest, being located in the center of this region, became a natural partner in planning
for trails, as it too examines opportunities to connect trails through the forest and to
surrounding communities. Chapter Two contains more information about the related
efforts that have been merged into this combined bicycle and trails plan.

PLANNING PROCESS

This was an open and participatory planning process, which strongly encouraged
public involvement. The process involved all of the stakeholders previously listed, plus
direction from a bicycle and trails planning and design consultant. Please see Chapter 3:
Methodology for a detailed description of the methodologies used during the planning
process and Appendix A: Public Involvement for a summary of public involvement
methods and input received from the public.

WHY THIS PLAN IS IMPORTANT TO THE CROATAN
REGION

Given the hard work involved in the planning, design, and development of a regional
system of trails, it is important for all those involved in this effort to periodically remind
themselves, and others, of the meaning behind this work and the tremendous value it
brings to the broader community. Improvements that encourage bicycling and walking
provide opportunities for people to travel, exercise, and recreate safely on foot or by
bike, which in turn boosts tourism and the local economy, promotes active living and
healthy lifestyles, reduces motor vehicle congestion and fuel costs, contributes to a
cleaner and safer environment, and fosters a better quality of life and sense of community.

GENERATING TOURISM AND ECONOMIC DEVELOPMENT

A better bicycling and trails network makes an area more accessible to visitors seeking
out natural, cultural, and historical attractions, which in turn generates tourism revenue,
supports local business, and creates jobs."?3 A 2004 report on bicycling investments
made in the Northern Outer Banks region shows how lucrative such investments can
be for local tourism. With a one-time investment of $6.7 million in trails and other
bicycling improvements, the Northern Outer Banks region has seen a $60 million return
in tourism revenue each year.* Many of the estimated 680,000 annual tourists use a
bicycle at some point during their visit, and bicycling improvements have encouraged
them to visit the area, make return visits, and stay in the area longer. The study found
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Developers are taking advantage

of the positive impact of trails

on property values by marketing
their greenways; left and below

are examples of two magazine
advertisements from developers that
focus their marketing on greenways.
These images are from ads in North

| RUN THE KIDS TO SCHOOL. Carolina and Florida.

| RUN THE CLOTHES TO THE CLEANERS.
| RUN INTO THE OFFICE.

| WANT

top schools nearby
my kids to get fresh air
my kids to have lots of friends

our TV to be ignored

At the award-winning
Fishhawk Ranch, nearly
30 miles of trails
weave throughout the
community, connecting
the many parks, amenities,
villages and neighbors.
Soon to be one of the
largest community trail
systems in the country,
each pathway was carefully
positioned to minimize
the impact on the existing
plant life.
: Paef 231 T
A place where video games get lonely from lack of use. A place where people are always going somewhere— .
families hiking on the miles of trails, or kids biking to our onsite top-rated schools. A place with best-in-class 1 Stl}ing

amenities, including a huge Aquatic Club. A place with a natural setting and tight-knit neighbors that always e
seem to be doing something together. All this and beautiful homes to match? That's FishHawk Ranch. Newland co
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that 43 percent of visitors surveyed said that bicycling was a factor in their decision to
visit the Northern Outer Banks, and 53 percent reported that the quality of bicycling
and trails would be a major factor in their decision to return in the future. Moreover, 12
percent of visitors surveyed decided to stay in the area longer because of local bicycling
opportunities, extending their stay by an average of 4 days. Bicycling activity in the
Northern Outer Banks helps to support or create over 1,400 jobs in the region each
year.*

Other examples from around the country show how trails contribute to the local
economy. In San Antonio, Texas, a downtown network of walkways known as the River
Walk was built for $425,000, which attracted restaurants and businesses to locate along
the previously neglected San Antonio River. Today, the River Walk is San Antonio’s most
popular attraction, surpassing the Alamo as the top tourism generator in the city’s $3.5
billion tourism industry.® In Pennsylvania, the Great Allegheny Passage trail connects
Pittsburgh to Cumberland, Maryland, a distance of 14l miles. The trail generated $40
million in local spending in a single year (2008) and another $7.5 million in wages that
support tourism-related jobs in towns and cities along the trail .

Other areas with bicycle and trail tourism success stories include the following (cite
original croatan):

* Virginia: When visiting the Virginia Creeper Trail, locals and non-locals spend
approximately $2.5 million annually related to their recreation visits. Of this
amount, non-local visitors spend about $1.2 million directly in the Washington
and Grayson County economies.’

* Morgantown, WV: The 45 mile Mon River trail system is credited by the
Convention and Visitors Bureau for revitalizing an entire district of the city, with
a reported $200 million in private investment as a direct result of the trail.

* Tallahassee, FL: The Florida Department of Environmental Protection’s Office
of Greenways and Trails estimates an economic benefit of $2.2 million annually
from the 16 mile St. Marks Trail.’

* York County, PA: A 2007 report showed an annual economic impact of more
than $6 million from the 2| mile Heritage Rail Trail (Heritage Rail Trail County
Park User Survey and Economic Impact Analysis, 2007)."°

Download the full report on
economic benefits of bicycle
tourism in the Outer Banks,
“Pathways to Prosperity”,
from: http:/Incdot.org/
transit/bicycle/safety/safety_
economicimpact.html

THE ECONOMIC IMPACT OF INVESTMENTS IN BICYCLE FACILITIES

ROLINA NORTHER
BICYCLE AND PEDESTRL
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People who bicycle to a business spend less per visit than those who drive, but they
visit more often, resulting in more money spent overall per month. In Portland, Oregon,
those who arrived at a shopping area by bike spent 24 percent more per month than
those who traveled by car. Studies in Toronto and in three cities in New Zealand have
also found that shoppers traveling by bike make more frequent trips and spend more
overall than their motorist counterparts.'" Examples such as these show how trails
and other bicycling and walking improvements generate business and contribute to the
unique character of a region. For a relatively small investment, these facilities generate a
high return by attracting residents and visitors who increase local revenue and support
jobs and businesses year after year.

INCREASING PROPERTY VALUES

For many homebuyers, amenities such as bike lanes, paths, and greenway trails have
become a major factor in deciding where to live within a region. A 2002 survey by the
National Association of Realtors and the National Association of Homebuilders found
that prospective homeowners rank trails as the second-most important community
amenity out of 18 choices, above golf courses, parks, security gates, ball fields, and
others."? Two-thirds of homebuyers report that they consider the walkability of an area
in their purchase decision, and seventy percent of Americans agree that having trails in
their community is important to them.'*!

This strong preference has translated to a national trend of higher property values for
homes that are located near trails. In Apex, North Carolina, homes in the Shepard’s
Vineyard residential development that were located along the regional greenway were
priced at a $5,000 premium over other homes in the subdivision, and yet these homes
were still the first to sell.'” Along the Little Miami Scenic Trail in Ohio, a local study
found that for every foot closer a home is to the trail, home values are $7.05 higher,
with the highest being those along the trail itself.' In Minneapolis-St. Paul, the median
home value is $510 greater for every quarter mile nearer to an off-street bicycle trail."”
And along Indiana’s Monon Trail, homes within a half-mile sell for Il percent more on
average than similar homes farther away.'® Cases such as these are found across the
country, from cities and suburbs to small rural towns. They show the tangible economic
benefits that bicycling improvements and trails have for homeowners, and the premium
that people are willing to pay to live in places where they can enjoy these amenities.

IMPROVING HEALTH THROUGH ACTIVE LIVING

Trails in the Croatan region will contribute to the overall health of residents by offering
people attractive, safe, and accessible places to bike, walk, hike, jog, skate, canoe, and
kayak. In short, regional trails will create better opportunities for active lifestyles. The
design of our communities—including towns, subdivisions, transportation systems,
parks, trails and other public recreational facilities—affects people’s ability to reach the
recommended 30 minutes each day of moderately intense physical activity (60 minutes
for youth). According to the Centers for Disease Control and Prevention (CDC),
“Physical inactivity causes numerous physical and mental health problems, is responsible
for an estimated 200,000 deaths per year, and contributes to the obesity epidemic”."”

In identifying a solution, the CDC determined that by creating and improving places in
our communities to be physically active, there could be a 25 percent increase in the
percentage of people who exercise at least three times a week.?® This is significant

CHAPTER [I: INTRODUCTION -7
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considering that for people who are inactive, even small increases in physical activity
can bring measurable health benefits.?’ Walking and bicycling are some of the most
basic forms of physical activity, and improving facilities for these activities and linking
to parks and playgrounds would help to better connect communities to convenient
recreation and exercise options. These connections also make it possible to take short
trips without needing to get in the car, thereby incorporating physical activity into daily
life. Sixty percent of North Carolinians say they would increase their level of physical
activity if they had better access to walking and bicycling facilities, such as sidewalks and
trails.?? Regular physical activity such as walking and bicycling:}

* Reduces the risk and impact of cardiovascular disease and diabetes
* Reduces the risk of some types of cancer

* Controls weight

* Improves mood

* Reduces the risk of premature death

In a 2008 study, adolescents who bicycle were found to be 48 percent less likely to
be overweight in young adulthood.?* Walking and bicycling have been shown to have
longevity benefits as well. An adult cyclist typically has a level of fitness equivalent to
someone |0 years younger, and a life expectancy two years longer than average.?>?¢
Being physically active for even 10 minutes at a time can produce health benefits.?’

The health and well-being benefits of increased physical activity also have a positive
impact on individual and societal health costs. Each year North Carolinians spend $24
billion on health care related to lack of physical activity, diabetes, excess weight, and
poor nutrition.?? Walking and bicycling act as preventative measures against these and
other conditions, potentially saving individuals and families thousands of dollars on
health care. A Portland, Oregon study on the benefits of bicycle projects found that by
2040, Portland’s investment of $138-605 million in bicycling will have saved $388-594
million in health care costs and $7-12 billion in statistical lives.?’ Improving conditions
for walking and bicycling in the Croatan Region will provide safe and accessible physical
activity opportunities and help to mitigate the health, health care, and well-being costs
of lack of exercise.

GENERATING TRANSPORTATION SAVINGS

Investing in bicycle facilities such as wide shoulders, bike lanes, and trails encourages
people to make some trips by bike that they would have otherwise made in a car. This
change can help to reduce congestion and the pollution, gas costs, wasted time, and stress
that comes with it. Every time a person makes a trip by bicycle instead of by car, there
is one less car on the road or in the parking lot. A study from the Victoria Transport
Policy Institute found that replacing a single car trip with a bike trip saves individuals and
society $2.73 per mile in gas costs, congestion reduction, vehicle cost savings, roadway
cost savings, parking cost savings, energy conservation, air pollution reduction, and
traffic safety improvements.?® These benefits and the relatively low construction and
maintenance costs make walking and bicycling projects some of the most cost-effective
transportation investments possible.’'3? For the cost of one mile of four-lane urban
highway ($50 million), an entire network of pedestrian and bicycle facilities for a mid-
sized city could be built,3® providing feasible travel options that increase the overall
efficiency of our transportation system.

1-8 CHAPTER [: INTRODUCTION
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Left: ‘Daily Trip Distances’
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Distance Travelled (in miles)

Substituting trips by car with trips by bike or on foot can also generate substantial cost
savings for the individual. Walking and bicycling are among the most affordable forms
of transportation; according to a 2012 study conducted by the American Automobile
Association (AAA), the average cost of owning and operating one car for one year
is $8,946,% while walking is virtually free and owning and operating a bicycle costs
approximately $120 per year.?® Half of all trips made in the United States are three miles
or less, a distance that can be covered on a bicycle within 20 minutes, yet 72 percent
of these short trips are currently driven.’ If even some of these trips were converted
to walking or bicycling trips, the change would generate significant cost savings for
individuals who make the switch, as well as for society as a whole.

PROMOTING A CLEANER ENVIRONMENT

Providing the option of bicycling as an alternative to driving can reduce the volume of
car-related emissions, which in turn improves air quality. Trails and greenways reduce
air pollution by two significant means: first, they provide enjoyable and safe alternatives
to the automobile, which reduces the burning of fossil fuels; second, they protect
large areas of plants that create oxygen and filter air pollutants such as ozone, sulfur
dioxide, carbon monoxide and airborne particles of heavy metal. Cleaner air reduces
the risk and complications of asthma, particularly for children, the elderly, and people
with heart conditions or respiratory illnesses.?” Lower automobile traffic volumes also
help to reduce neighborhood noise levels and improve local water quality by reducing
automobile-related discharges that are washed into local rivers, streams, and lakes.

Greenways and trails are a key component of any bicycle network and carry environmental
benefits as well. Greenways help to preserve wildlife habitats and act as buffers against
natural hazards, such as flooding. According to the Federal Emergency Management
Agency (FEMA), the implementation of floodplain ordinances is estimated to prevent
$1.1 billion in flood damages annually. By restoring developed floodplains to their natural
state and protecting them as greenways, many riverside communities are preventing
potential flood damages and related costs.?® Greenways also improve water quality by
creating a natural buffer zone that protects streams, rivers and lakes, preventing soil
erosion and filtering pollution caused by agricultural and road runoff.

PRESERVING CULTURAL IDENTITY AND IMPROVING QUALITY OF LIFE

Trails, greenways, and open space can serve as connections to local heritage by preserving

CHAPTER [: INTRODUCTION -9
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historic places and by providing access to them. They provide a sense of place and an
understanding of past events by drawing greater public attention to historic and cultural
locations and events. Trails often provide access to historic sites such as battlegrounds,
bridges, buildings, and canals that otherwise would be difficult to access or interpret.
Each community or region has its own unique history, its own features and destinations,
and its own landscapes. By recognizing, honoring, and connecting these features, the
combined results serve to enhance cultural awareness and community identity, as well
as encourage tourism to the region.

Children in particular can benefit greatly from a safe, well-connected bicycle and trails
network in their neighborhoods. In recent years, increased traffic and a lack of pedestrian
and bicycle facilities have made it less safe for children to travel to school or to a friend’s
house. In 1969, 48 percent of students walked or biked to school, but by 2001, less than
|6 percent of students walked or biked to or from school. By reevaluating and improving
the regional bicycle and trails network, children in the Croatan region could once again
safely bike and walk in their communities. According to the National Center for Safe
Routes to School, “walking or biking to school gives children time for physical activity
and a sense of responsibility and independence; allows them to enjoy being outside; and
provides them with time to socialize with their parents and friends and to get to know
their neighborhoods.”* Ensuring that children have safe connections to their schools
and throughout their neighborhoods can encourage them to spend time outdoors, get
the physical activity they need for good health, and offer a higher quality of life.

TYPES OF BICYCLISTS

Bicyclists come in all shapes, sizes, and skill levels. Bicyclist skill level greatly influences
expected speeds and behavior, both in separated bikeways and on shared roadways.
For the purposes of this plan three different classes of bicyclists were considered when
making route recommendations and improvements. The recommendations in this plan
are not meant to be a ‘one-size-fits-all’ approach but rather to take into consideration
who will be using the route and taking a common sense approach to the different user
groups. The design of improvements depends on both the geography and intended
purpose of the route (e.g., part of the regional five county ride or a route for visiting the
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beach). Chapter 5: Design Guidelines discusses the various types of bicyclists and their
unique needs.
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CHAPTER 2: CURRENT CONDITIONS

Cl/\apter Outline CROATAN REGIONAL TRANSPORTATION NETWORK

Croatan Reglonal The study area for the Croatan Regional Bicycle and Trails Plan encompasses five
Transportation Network counties (Carteret, Craven, Jones, Onslow and Pamlico). The area contains a wide range
(2-1) of transportation facilities from limited access highways to two-lane rural roads, a ferry

route and off-road multi-use trails. The area also contains a multitude of environmental
mesportatiow Planning  challenges because of low lying areas and the many bridges over rivers and creeks that
A@emies (2-2) are commonly found in coastal counties.

Existing Plans (2-2) STRATEGIC HIGHWAY CORRIDORS

NCDOT Reglonal Bicyele  The Strategic Highway Corridor (SHC) initiative was developed by the NCDOT and

Plans (2-¢) partner state agencies to provide a network of high-speed, safe, reliable highways
throughout the state. There are three designated Strategic Highway Corridors in the
study region: NC 24, US 17, and US 70. It is important to note the SHC'’s relationship to
Routes (2-7) bicycle transportation so that bicycle and trail facilities recommended in this plan will be
included in the design of future upgrades to each of these corridors, including proposed
by-passes and new location projects, This is especially important for US 70 between
New Bern and Havelock, where the ultimate regional route is to be located. In cases
where these highways are fully controlled access facilities, parallel alternate locations
will be necessary. More information and maps of the SHC Initiative can be found at the
following web address: www.ncdot.gov/doh/preconstruct/tpb/SHC

NCDOT Statewlde %L% cle

Existing Tratls and Current
Trail Planning (2-9)

Land Use and Demographic
Patterns (2-10)

Bicycle Crash Data and
safety Considerations OTHER MAJOR ROADS

(2-12) There are a number of other major NC roads within the study area that are recommended

as part of the regional bicycle route as well as secondary routes that will make up smaller
offshoots of the regional route. Major roads which are included in the regional route
are NC 58 in Carteret and Jones counties, NC [0l in Craven and Carteret counties,
Tourlsm (2-15) NC 12 in Carteret county, and NC 306 in Pamlico and Craven counties. It is anticipated
that these major roads will see an increase in average daily traffic as future development
occurs; therefore, the recommendations in this plan are intended to provide a safer road
environment for bicyclists.

Environmental and
Cultural Resources 2-14
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LOCAL ROADS

Portions of the regional bicycle route and many of the secondary routes are located either
on local roads maintained by some of the municipalities in the area or are state roadways
that have both a State Road number and a common name. These roads commonly have
lower traffic volumes than the other major roads in the study area and therefore have a
higher level of comfort for on-road bicycling. However, many local roads are conducive
to having a bicycle lane or a sidepath if they are located within subdivisions or residential
developments.

TRANSPORTATION PLANNING AGENCIES

Transportation planning in the study area is conducted by a number of local, regional, and
statewide departments and agencies. Explained below are the roles and responsibilities
of the various transportation planning entities in the study area.

MUNICIPALITIES AND COUNTIES

Individual municipalities and counties can conduct transportation planning activities
within their planning jurisdictions (i.e., corporate limits and, for applicable municipalities,
their extraterritorial jurisdictions or “ETJs”). These activities include reviewing site
plans, developing local bicycle and pedestrian plans, implementing projects, and writing
grant applications. Each of the participating municipalities and counties included in
the study area conduct some or all of these activities. Their respective plans were
referenced as a part of the plan development process for the bicycle and trails network.
The municipalities and counties were asked to endorse the concept of the plan at the
beginning of the planning process.

RURAL AND METROPOLITAN PLANNING ORGANIZATIONS

Every county and municipality in North Carolina is represented by either a Rural
Planning Organization (RPO) or a Metropolitan Planning Organization (MPO). These
two types of transportation planning organizations work with NCDOT to conduct a
wide range of transportation planning activities, including the compiling of demographic,
environmental, and transportation data; writing grant applications; identifying, ranking,
and reviewing projects; and collecting and coordinating general public input.

Communities within the study area are members of either the Down East RPO (DERPO),
the Jacksonville Urban MPO (JUMPO) or the newly formed New Bern MPO (NBMPO).
MPOs and RPOs have different levels of responsibilities for the various transportation
planning activities within their jurisdictions. The MPO maintains and updates a
Comprehensive Transportation Plan (CTP) for its entire study area, and develops a Long
Range Transportation Plan (LRTP). The LRTP includes those projects the MPO identifies
as being “financially-feasible” in the next 25 years.

RPOs do not maintain a CTP for their entire study area. Individual municipalities and
counties approve their own CTPs, although RPOs do review them for consistency with
adjacent plans. RPOs do not develop LRTPs. They are responsible for developing project
priority lists for the biannual Statewide Transportation Improvement Program (STIP)
update. These lists are included in the evaluation of candidate projects for funding in the
next several years.

2-2 CHAPTER 2: CURRENT CONDITIONS
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NORTH CAROLINA DEPARTMENT OF TRANSPORTATION

NCDOT has a Transportation Planning Branch
that provides multi-modal transportation
planning services to municipalities, counties,
regions, MPOs and RPOs. The Branch NCDOT 1.
includes two Transportation Planning Units. i ey

. . . NORTH CAROLINA
These provide multi-modal Comprehensive DEPARTMENT OF TRANSPORTATION
Transportation Planning, travel demand
modeling, and development assistance to local
governments, MPOs, and RPOs. They also
perform traffic forecasts for Transportation
Improvement Program (TIP) projects and air
quality conformity analysis to comply with the
Clean Air Act and EPA requirements.

The Division of Bicycle and Pedestrian Transportation (DBPT) of NCDOT is a
comprehensive operation, and affects all aspects of bicycling and pedestrian planning in
North Carolina. The DBPT is involved in designing facilities, creating safety programs,
mapping cross-state bicycle routes, training teachers, sponsoring workshops and
conferences, fostering multi-modal planning and integrating bicycling and walking into
the ongoing activities of NCDOT. The DBPT also annually awards bicycle and pedestrian
planning grants to municipalities and counties throughout the state to increase the
planning and implementation of such facilities.

NCDOT is organized into 14 local divisions across the state that are responsible for
maintenance, operations, design, and construction activities for all transportation
modes within their boundaries. The Divisions and their staff play an integral role in
implementing the Route. The Croatan Regional Bicycle Plan Study Area includes portions
of two Divisions. Division 2, based in Greenville, includes Carteret, Craven, Jones and
Pamlico counties. Division 3, based in Wilmington, includes Onslow County.

EXISTING PLANS

Many communities within the study area have existing transportation and land use plans
that either specifically deal with bicycle and trail infrastructure or contain an element
that makes bicycle and trail recommendations. These plans were collected and reviewed
as a part of the planning process to ensure consistency between local plans and the
recommendations of this plan.

ATLANTIC BEACH

The Atlantic Beach Comprehensive Bicycle Plan is the newest of the municipal plans
in the study area, adopted in 2012. It was funded in part by a grant from the NCDOT
Division of Bicycle and Pedestrian Transportation. Atlantic Beach’s vision is to create
a safe and convenient bike network throughout Town that accommodates users of
varying ages and abilities. In keeping with that vision, the plan contains a number of
safety recommendations, design guidelines, policies and program suggestions, and
recommended projects (including signage, repaving and resurfacing, and infrastructure
improvements). The recommendations of the Atlantic Beach plan were taken into
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account during the development of this plan, such as the connection to Fort Macon and
muti-use path for a portion of the regional bicycle route.

BEAUFORT

The Town of Beaufort Comprehensive Bicycle Plan was adopted by the town in 2009.
It was funded in part by a grant from the NCDOT Division of Bicycle and Pedestrian
Transportation. Beaufort’s vision is similar to that of Atlantic Beach: to develop a
bike-friendly environment that accommodates all ages and abilities. In order to fulfill
the vision, the following goals are set forth in the plan: education and awareness,
enforcement, bicycle-friendly construction, promote connectivity, and adopt bicycle-
friendly policies. The Beaufort Plan includes a number of recommended improvement
projects that will support the vision of a more bicycle friendly community. A number of
these recommendations have been implemented, including sharrows on local streets and
an increase in public bike racks. The Beaufort plan recommended signage and multi-use
trails in the area where the regional bicycle route will take riders.

EMERALD ISLE

The Town of Emerald Isle Bicycle and Pedestrian Transportation Plan was adopted by
the town in February 2010. Unlike the previous two plans, the Emerald Isle Plan was
not funded by NCDOT and was completed entirely by the town rather than an outside
consultant. Emerald Isle currently has an existing multi-use trail on both Highway 58
and Coast Guard Road that have been very well received by residents and visitors.
The goal of the plan is to have a mixture of shared roadways, paved shoulders, multi-
use trails, and sidewalks to serve all areas of the town. While the town already has a
significant bicycle and pedestrian network in place, their plan calls for expanding it by
adding amenities such as bike racks, benches, landscaping, and trash cans, which will also
benefit riders on the regional bicycle route.

HAVELOCK

In 2012 the city of Havelock approved a comprehensive transportation and land use
plan that contained a number of bicycle improvement recommendations. The bicycle
map included in the plan recommends three separate types of bicycle improvements in
and around the city: a signed bike route, on-road improvements (e.g. wide shoulders),
and off-road improvements (e.g. multi-use trails). The recommendations would create
a network of bicycle infrastructure throughout the town on either side of Highway 70
connecting different destinations and communities. While the regional route does not
traverse through Havelock, a number of secondary improvements are recommended as
a result of suggestions from the Havelock Plan.

JACKSONVILLE

The Jacksonville Bicycle and Pedestrian Transportation Plan was completed in June
2008 by the Jacksonville Urban Area Metropolitan Planning Organization (JUMPO). The
plan represents a comprehensive evaluation and program of action for addressing the
immediate and long-term needs for bicycle and pedestrian facilities. There are several
primary goals for the plan: provide connectivity to destinations, improve intersection
crossing safety to pedestrians and bicyclists, ensure that bicycle and pedestrian facilities
are considered part of the overall transportation system, integrate bicycling and walking
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design into neighborhood design, enhance community commitment to programming, and
integrate stronger bicycle and pedestrian policies into local ordinances. The plan contains
extensive recommendations for bicycle and pedestrian facilities, as well as program
and policy recommendations, design guidelines, and implementation strategies. Similar
to Havelock, the regional bicycle route does not go through Jacksonville. However, a
number of secondary improvements are recommended based on the Jacksonville plan,
such as a series of connecting multi-use trails.

MOREHEAD CITY

The purpose of the Morehead City Comprehensive Bicycle Plan is to increase bicycling
trips, improve bicycle access and transportation options, assess current conditions,
initiatives, and opportunities in the area, and understand and meet the needs of the public.
To do this, the plan looked at bicycling trip characteristics, transportation priorities,
safety considerations, barriers to bicycling, and the needs of special populations. The
plan identifies long- and short-range project and program priorities by integrating with
other planning initiatives, implementing existing local, state, and federal policies and
guidelines, identifying high-priority transportation improvement projects, and integrating
with other transportation modes. The plan provides standards and guidelines for the
development of bicycle facilities and outlines strategies for raising community awareness
of bicycle needs and issues. In addition, the comprehensive bicycle plan includes an
implementation plan that identifies tasks and involves agencies, elected officials, advocacy
groups, and public/private partnerships. It includes implementation strategies, including
recommendations for projects, policies, funding, staffing/committees, local ordinances,
and program initiatives. Recommendations from the Morehead City Bicycle Plan include
improvement of the signage downtown and a multi-use trail on Radio Island.

NEW BERN

The City of New Bern Comprehensive Bicycle Plan, similar to the Atlantic Beach and
Beaufort plans, was funded in part by a grant from the NCDOT Division of Bicycle and
Pedestrian Transportation. It is the goal of the New Bern plan to chart the future of
bicycling in New Bern boldly through specific projects and programs, while committing
resources wisely. The Comprehensive Bicycle Plan includes establishing connections with
Trent Woods, James City, and Bridgeton, updating local ordinances to accommodate
bicycles, promoting bicycle awareness, and involving partners such as the NCDOT
and the New Bern Police Department to promote education and safety programs in
New Bern. The Plan seeks to improve upon the existing bicycle network by proposing
a recommended set of routes and facility types and establishing priorities and cost
estimates for each. In addition, a barrier analysis was conducted for a set of 16 barriers
consisting of bridges, major intersections, railroad crossings, and focus areas. The routes
that were recommended in the New Bern plan are reflected in this plan.

ORIENTAL

Adopted in 2011, the Oriental Bike Plan is a short document that outlines the importance
of developing bicycle infrastructure for the town in order to enhance safety, promote
tourism, encourage alternative forms of transportation, and enhance public health. The
plan focuses on connectivity through town and also longer routes that would create
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loops that would begin and end in Oriental. Many of these routes have been included in
this plan. The Oriental Bike Plan includes numerous action items to accomplish its goals,
and many items could be done in coordination with the implementation of the Croatan
Regional Bicycle and Trails Plan.

PAMLICO COUNTY

In 2010, the Pamlico County Comprehensive Transportation Plan (CTP) was adopted by
the NCDOT Board of Transportation. As a part of the CTP, the county developed a
bicycle element that recommended improvement of various regional and subregional
roads to improve bicycle connectivity between different towns in the county. There
are currently two state bike routes that pass through Pamlico County; these and other
recommendations of the CTP are included in this plan.

SWANSBORO

In 2010, the Town of Swansboro was awarded a matching grant from the North
Carolina Department of Transportation (NCDOT) Bicycle and Pedestrian Planning
Grant Initiative. The plan will guide the Town of Swansboro, NCDOT, and other key
stakeholders in creating a community network of bicycle trails, connecting the historic
district with parks, schools, and residents. This contiguous network of bicycle trails
will not only help promote Swansboro as a destination for bicycling and recreation,
but will also serve local residents. Kids will have safe routes to school, and bicycling
will be a viable alternative to driving for everyday trips around town. Many of the
recommendations from the Swansboro plan are included in this plan.

EAST COAST GREENWAY INITIAL ROUTE

The initial historic coastal route of the East Coast Greenway (ECG) was used as a
starting point for the creation of a new route that would include a portion of the Croatan
Regional Bicycle Route. There are two proposed routes for the ECG: the spine route and
the alternative route. The spine route passes through Durham, Raleigh, Fayetteville, and
Wilmington, while the alternative route (also known as the historic coastal route) passes
through the Albemarle region, through Greenville to New Bern, down to Jacksonville,
and then connects with the spine route in Wilmington.

NCDOT REGIONAL BICYCLE PLANS

Since 2009, the NCDOT Division of Bicycle and Pedestrian Transportation has been
working to create a series of bicycle plans to connect destinations that exist within
various regions throughout the state. The regional bike plans typically encompass
multiple counties and municipalities and involve many different stakeholder groups and
transportation agencies. The first regional bike plan was created for the Lake Norman
region of the state and included four counties and four municipalities which surround
Lake Norman north of Charlotte. The Croatan Regional Bike Plan is the second regional
planning effort undertaken in the state. Along with the Croatan plan there are multiple
other regional plans underway including a plan for the Outer Banks region and a plan for
the Asheville area.
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NCDOT STATEWIDE BICYCLE ROUTES

Working with local cyclists, the NCDOT DBPT has created a series of touring routes
covering different portions of the state. The DBPT has also worked with localities to
develop maps of county and regional bicycle route systems. To highlight the unlimited
cycling opportunities that North Carolina offers, the DBPT designated a cross-state
system of Bicycling Highways. These routes generally parallel the major highways along
which cyclists often wish to travel, but offer a more lightly traveled alternative than the
busy, major roads that are familiar to most people. Nine different routes covering 3,000
miles of the best North Carolina has to offer comprise the current system. For more
information see http://www.ncdot.gov/travellmappubs/bikemaps/. The following regional and
local state designated bike routes are within the Croatan Regional Bicycle and Trails Plan
study area.

PORTS OF CALL—NC BIKE ROUTE 3

North Carolina's coast is long and varied, with two
major sounds, the Pamlico and the Albemarle Sounds,
and a series of barrier islands known as the Outer
Banks. The 300-mile route from South Carolina
to Virginia takes you to all the major ports of the
colonial era: Southport, Wilmington, New Bern,
Bath, and Edenton. Take the time to relax on the
wide, sandy beaches, explore the charming historic
towns, and enjoy the excellent seafood. Other points
of interest along this route include Fort Fisher State
Historic Site, Carolina Beach State Park, the Croatan
National Forest Recreation Areas, Tryon Palace,
Goose Creek State Park and Merchants Millpond
State Park.

OCRACOKE OPTION—NC BIKE ROUTE 7

From its western terminus along the Mountains to
Sea Route near Wilson, this 170-mile route winds
its way through the coastal plain to the Cedar Island
Ferry over to Ocracoke. Along the way, points of
interest such as Cliffs of the Neuse State Park, the
New Bern and Beaufort historic districts, and the
Cedar Island Wildlife Refuge provide a glimpse of the
natural and cultural diversity of the state.

AROUND PAMLICO SOUND: BICYCLING
THE OUTER BANKS REGION

This route highlights two-to five-day trip options of
[50-250 miles through the north and central coastal
region, one of the most popular bicycling destinations
on the East Coast. The map also shows connections
with four of the cross-state Bicycling Highways
routes, the Mountains to Sea, Ports of Call, North
Line Trace and Ocracoke Option.
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BICYCLING IN BEAUFORT

This six-mile signed bike route connects the waterfront,
historic district, neighborhoods, and schools.

SWANSBORO BICENTENNIAL BICYCLE
ROUTE

Starting and ending in historic Swansboro, the 25-mile signed route winds through the
Croatan National Forest and White Oak River area.

Statewide bicycling routes are on-
street routes (examples above and
at right) that take advantage of a
combination of bicycle facilities
and rural roads with low traffic
volumes.
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EXISTING TRAILS AND CURRENT TRAIL PLANNING

There are several existing trails in the region, including long segments, such as the
Neusiok Trail, and shorter segments, such as those found in municipalities. Other trails
are still in the planning stages, and some have portions that are ‘on-road’ as interim
routes (i.e., paved shoulders and/or sidewalks). Map 2.1 at the end of this chapter shows
these existing and planned trails and includes the East Coast Greenway route as it
stood at the outset of this planning process (labeled “Pre-2011 ECG Route”) and the
Mountains-to-Sea Trail as approved by the Secretary of the Department of Environment
and Natural Resources in the 2006 MST East Plan (labeled as “Approved MST Route”).

THE MOUNTAINS-TO-SEA TRAIL

The Mountains-to-Sea Trail (MST) is a long-distance trail for hiking and backpacking
that extends across North Carolina from the Great Smoky Mountains to the Outer
Banks. The trail’s western terminus is at Clingman’s Dome, where it connects to the
Appalachian Trail in the Great Smoky Mountains National Park. Its eastern terminus
is in Jockey’s Ridge State Park on the tallest sand dune on the east coast. The trail is
envisioned as a scenic backbone of an interconnected trail system spanning the state.
As such, the trail’s route attempts to connect as many trail systems and natural scenic
areas as practicable. A little over half of the trail is complete in multiple, disconnected
segments across the state. In the Croatan region, the main existing portion of the MST
is the Neusiok Trail.

THE NEUSIOK TRAIL

The Neusiok Trail is located in the easternmost section of the Croatan National Forest.
The northern trailhead is located at Pine Cliffs Recreation Area (on the Neuse River)
and the southern trailhead is located at Oyster Point Campground (on the Newport
River). In its approximately 21-mile course, the Neusiok Trail traverses pine savannahs,
blackwater swamps, and the sandy beaches along the Neuse River. This is the longest
portion of existing trail in the study area. This plan aims to connect new trails to the
Neusiok Trail as a way of building off of existing resources.

' 3 o e :

Clockwise from left: The
Neusiok Trail, a Croatan
National Forest foot path sign,
and Cedar Point Tideland Trail.

CHAPTER 2: CURRENT CONDITIONS 2-9
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THE EAST COAST GREENWAY

The East Coast Greenway is a developing trail system spanning nearly 3,000 miles as it
winds its way between Canada and Key West, linking all the major cities of the eastern
seaboard. Over 25 percent of the route is already on safe, traffic-free paths.

TRAILS IN THE CROATAN NATIONAL FOREST

The Croatan National Forest has a network of roadways that are open to use for
bicycling and walking, as well as many existing forest roads and trails that are closed to
motor vehicles. Designated trails in the forest are less frequent, including the following:

¢ |sland Creek Forest Walk, 0.5 mile

*  Weetock Trail (near Haywood Landing), Il miles
¢ Cedar Point Tideland Trail, 1.9 miles

e Patsy Pond Nature Trail, 3.7 miles

* The Neusiok Trail, 21 miles

* Black Swamp Trail, 8 miles for off road vehicles and bicycles

HOOP POLE CREEK NATURE TRAIL

This low-impact 1/2-mile trail is open to the public and is located off Highway 58 in
Atlantic Beach next to the Atlantic Station Shopping Center. The trail is on a property
permanently protected by the NC Coastal Federation, featuring 31 acres of maritime
forest that serve as a refuge for fish, wildlife, and plant communities in diverse coastal
habitats.

LAND USE AND DEMOGRAPHIC PATTERNS

Land use and transportation patterns influence bicycle facility and trail development in
many important ways. Locations of residential and commercial development serve as
‘hubs’ for the regional network, as they generate trips and serve as trip destinations.
Agricultural and silvicultural land uses can serve as either opportunities or constraints,
depending on the specific site. Transportation systems influence the ability of potential
users to connect to the bicycle and trails system using multiple modes, such as walking
or bicycling. The following sections review the general nature of these patterns in the
Croatan region and how they could impact bicycle and trail planning and design.

RESIDENTIAL AND COMMERCIAL DEVELOPMENT PATTERNS

Map 2.2 at the end of this chapter features developed areas in shades of red and pink,
with the red areas representing higher intensity development and the pink areas as lower
intensity development. Not surprisingly, most development in the region is centered
around the municipalities, in particular Jacksonville, New Bern, Havelock/Cherry Point,
Morehead City, Beaufort, and the towns along NC Highway 24 and the coast. This
plan seeks to connect these populated areas and destinations with one another, ideally
utilizing existing and planned municipal trail systems as ways to connect with these
communities. Map 2.1 at the end of this chapter shows existing and proposed multi-use
trails from municipal plans in solid red and solid orange lines, respectively.

2-10 CHAPTER 2: CURRENT CONDITIONS
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AGRICULTURE AND SILVICULTURE

Some farm sites are far more compatible with trails than others, depending on how their
operations might affect potential trail users. For example, the application of pesticides
and herbicides and the movement of trucks and on-site machinery can complicate trail
routing. The Open Grounds Farm is one example in the study area which may be less
compatible due to large-scale agricultural operations. Still, on large sites where such
operations occur, careful and creative trail routing and design can navigate trail users
safely.

Other agricultural sites have much greater potential compatibility with trails. For
example, conservation farms share the goals of environmental stewardship and
education with trail and greenway projects. Also, trails bring additional visitors on-site
for education, boosting visibility and awareness of local conservation efforts. Again,
careful trail planning and design can ensure that trail users do not disrupt the original
use of the site, even if that use and purpose is conservation.

MILITARY LAND USE AND INFRASTRUCTURE

The U.S. Marine Corps has a strong presence in the region, in terms of the local
population, employment, and land use. Trails and bicycle facilities in the region should
provide connectivity and access for use by local military personnel. One of the greatest
potential trail connections for the region is a rail-with-trail project that could connect
Camp Lejeune with the Marine Corps Air Station at Cherry Point (Jacksonville to
Havelock). This would require approval and cooperation from local Marine Corps
leadership, as well as a feasibility study to determine trail routing and alignment through
floodplain and wetland areas, and adjacent properties.

POPULATION

The study area of this plan includes parts of five counties, numerous municipalities, and
approximately 2,800 square miles (not including water areas). The total population of
the five county region in 2010 was 371,037. While the entire region is not included within
the study area, using the entire population is appropriate for the purposes of population
analysis because the plan is meant to impact areas outside the study area but within the
region. From 2000 to 2010, the region has grown at an average rate of 14.3 percent,
with the fastest growth in Onslow county and the slowest in Jones county, which lost
2.2 percent population. The table below shows the population change by county and for
the entire region.

Population Change by County 2000-2010

2000 Population | 2010 Population Change Percent Change
Carteret 59,383 66,463 7,080 1.9
Craven 91,436 103,505 12,069 13.2
Jones 10,38l 10,153 -228 2.2
Onslow 150,355 177,772 27417 18.2
Pamlico 12,934 13,144 210 1.6
Total 324,489 371,037 46,548 14.3
CHAPTER 2: CURRENT CONDITIONS 2-11



p\ﬁ *
Y 49
WY

)

23
€4 >

PR RES,

CROATAN REGIONAL BICYCLE + TRAILS PLAN

dan xS

$)

EMPLOYMENT

According to the North Carolina Department of Commerce, there were 110,570 jobs
in the five county region in 2011. Employment statistics vary across the region, with the
majority of jobs located in Carteret, Craven, and Onslow counties. In these counties the
largest sector of employment is in retail trade. A large number of people are employed in
the accommodation and food services sector as well as health care and social assistance.

2011 Annual Employment by County

Carteret 21,416
Craven 37,430
Jones 1,795
Onslow 46,803
Pamlico 3,126
Total 110,570

BICYCLE CRASH DATA AND SAFETY CONSIDERATIONS

BACKGROUND

The Croatan Regional Bicycle and Trails Plan study area includes rural, suburban, and
urban development patterns. These development patterns are served by a variety of
road types, from multi-lane, grade-separated interstates and U.S. routes to narrow,
winding secondary roads. The plan and recommended routes interface with all of the
types of transportation facilities found in the study area. Each of these facility types has
its own vehicular and bicyclist characteristics, so understanding the crash statistics and
trends for each is useful.

RESOURCES

The NCDOT receives a copy of all reported traffic accidents in the state and codes these
accidents into a database for crash analysis on intersections and roads. The NCDOT
Traffic Safety Unit uses a Traffic Engineering Accident Analysis System (TEAAS) to
analyze all types of accidents and roads. The NCDOT Division of Bicycle and Pedestrian
Transportation utilize a customized bicycle and pedestrian crash analysis software called
the Pedestrian and Bicycle Crash Analysis Tool (PBCAT). The PBCAT is intended to assist
state and local pedestrian/bicycle coordinators, planners, and engineers with improving
walking and bicycling safety. It uses the development and analysis of a database containing
details associated with crashes between motor vehicles and pedestrians or bicyclists.
The web-based Crash Data Tool was designed and developed by the University of North
Carolina Highway Safety Research Center (HSRC) for the NCDOT DBPT. The tool
represents a growing need for information about bicycle- and pedestrian-motor vehicle
crashes in North Carolina. The tool can be accessed at: http://www.pedbikeinfo.org/pbcat/
index.cfm. The crash map found at the end of this chapter was created using information
extracted from the PBCAT database.

2-12 CHAPTER 2: CURRENT CONDITIONS
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There were 10,402 bicycle-automobile crashes reported in North Carolina from January
2000 to December 2010. The severity of the crash varies, but of the total crashes, 6,952
crashes (67 percent) requested an ambulance to the scene. The table below indicates the

type and number of bicyclist injuries per year.

A considerable amount of the crashes reported were a hit and run incident (1,389 or
I3 percent). Relatively few crashes involved excessive speed (73 crashes). The majority
of crashes occurred on local streets (6,290 crashes); however, it is not possible to
determine if more crashes occur on local streets primarily because of street design
issues, or if more crashes occur on local streets because that is where the majority of

bicyclists are riding.

Statewide Bicycle Crash Data - Bicyclist Injury 2000-2010

: Crash Year
Injury
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010
Unknown
Injury 14 12 20 37 28 26 42 38 24 14 27 282
Killed 21 22 16 17 24 34 20 17 29 14 20 234
Disabling
Injury 79 52 70 62 57 62 56 70 48 44 43 643
Evident
Injury 396 436 374 384 408 447 399 442 433 355 445 4,519
Possible
Injury 347 358 333 348 353 320 371 374 407 330 337 3,878
No Injury 48 57 82 66 89 6l 85 89 101 72 96 846
Total 905 937 895 914 959 950 973 1,030 | 1,042 829 968 10,402
Source: NCDOT-DBPT
CHAPTER 2: CURRENT CONDITIONS 2-13
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STUDY AREA BICYCLE CRASH DATA

Between 2000 and 2010 there were 472 bicycle-automobile crashes within the study
area (Carteret, Craven, Jones, Onslow, and Pamlico Counties). The majority of these
occurred within Onslow County (and the majority of those within the City of Jacksonville).
A number of fatalities occurred along the NC 24, NC 53, and US 70 roadway corridors.
Other roadway corridors with large number of crashes include NC 101, US 17 and NC
58. The table below shows the breakdown of total bicyclist injuries by county. The map at
the end of the chapter shows the approximate location of the crashes. The percentage
of hit and run crashes was similar to that of the state statistic: 56 reported cases (12
percent of the total), while excessive speed was only reported in 5 of the cases. The
most likely type of crash in the study area was that of a motorist overtaking a bicyclist,
which accounted for 95 of the crash types (20 percent). Refer to Map 2-3 Bicycle Crashes
Jan. 2000 - Dec. 2010 at the end of this chapter.

Study Area Bicycle Crash Data - Bicyclist Injuries 2000-2010

Injury
Carteret Craven Jones Onslow Pamlico
Killed 6 5 I 7 I 20
Disabling Injury 17 8 3 9 0 37
Evident Injury 57 43 3 76 I 190
Possible Injury 42 42 3 8l 4 172
No Injury 16 5 2 17 2 42
Unknown Injury 4 4 0 2 I 11
Total 142 107 9 192 19 472

Source: NCDOT-DBPT

ENVIRONMENTAL AND CULTURAL RESOURCES

The Natural Heritage Program, managed by the Division of Parks and Recreation within
the North Carolina Department of Environment and Natural Resources, was created in
order to help protect significant ecological resources throughout the state. The digital
database of Significant Natural Heritage Areas generated by the program is the most
comprehensive resource available describing the location of endangered animals and
plants and exemplary natural communities. This database is intended for use in planning
exercises so that disturbance of important ecological features may be prevented. Natural
Heritage Areas located within the Croatan region with ‘medium’, ‘high’, or ‘very high’
accuracy are shown on Map 2.4 at the end of this chapter, along with many cultural and
historic resources that are clustered in urban areas. These cultural and historic sites
should be incorporated into future wayfinding efforts for regional bicycle routes and
trails as a way of boosting tourism and providing a unique character to the trail system.
Also, Map 2.2 at the end of this chapter shows forested areas, shrubs, and wetlands, all
of which support a diverse range of plant and animal species.

2-14 CHAPTER 2: CURRENT CONDITIONS
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TOURISM

Tourism is an important economic resource for North Carolina and for the Croatan
Region in particular. Tourists attracted to the region spend money locally on lodging,
food, entertainment, shopping, and other goods and services that benefit local
economies. The economic impact of such expenditures is large and varied, benefitting
businesses, workers, and local governments. Because of this favorable economic impact,
competition for tourist dollars is strong. Tourists are drawn to visit an area by specific
attractions, such as beaches, but also by a complex mix of activities and destinations that
offer a variety of things to see and do. The richer the mix, the stronger the draw. For
bicycling to be a significant ingredient in the mix, an area must be considered “bicycle
friendly.” This means, among other things, providing special bicycle facilities such as
bicycle paths, bicycle lanes or wide paved shoulders, and other amenities that make the
overall cycling experience convenient, pleasurable, and safe.

Each county in the study area has either an economic development commission or a
tourism board that focuses on developing tourism and bringing tourists to the area. The
agencies in the study area include:

* The Crystal Coast Tourism Authority (Carteret County)
* Craven County Tourism Development Authority

* Jones County Economic Development Commission

¢ Onslow County Tourism

¢ Pamlico County Chamber of Commerce

These groups have been identified as important local partners for identifying,
implementing, and marketing bicycle tourism opportunities in the Croatan Region.

AREA BICYCLING CLUBS, SHOPS, AND EVENTS

Many area bicyclists have formed or joined both organized and informal bicycle groups to
participate in group rides. The study area is home to several bicycle clubs that organize
rides throughout the region as well as advocate for safety and awareness. The Croatan
Regional Bicycle Working Group and Regional Trails Working Group should coordinate
with these important bicycling community assets to ensure that education, outreach,
and the implementation of this plan can occur.

Another important resource available within the study area (and some that are outside
of the area but promote cycling in the Croatan region) are bicycle sales and repair shops.
In addition to being a source for new gear and repair services, these shops are great
places to ask questions, find out about local rides, and get valuable information on safe
and fun places to cycle.

The final resource for learning about routes are the annual cycling events that are held
in various locations within the study area. These events bring hundreds (and sometimes
thousands) of cyclists from around the country and showcase the region as the great
cycling destination that it is. Not only do these events expose the participants and
volunteers to the natural beauty of the area, but they also provide a huge economic
boost to the region. See the section titled “Why This Plan is Important to the Croatan
Region” in Chapter | for more details on how bicycle tourism benefits local economies
and the region as a whole.
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BIKE CLUBS

* Down East Cyclists (Jacksonville)

* New Bern Century Cyclists

* Coastal Carolina Velo Race Club (New Bern)

» East Carolina Velo Club / Fat Tire Society (Greenville)
* Oriental Express Bicycle Club

* Big Wheel Cycling Club (Kinston)

BIKE SHOPS

* Crystal Coast Bicycle (Atlantic Beach)
* Bikes-R-In (Cape Carteret)

* Hwy 58 Bicycles at Emerald Isle

* The Bicycle Post (Greenville)

* Bike Depot (Havelock)

* The Bicycle Shop (Jacksonville)

e Eastern United Tire (Kinston)

* Atomic Cycles (New Bern)

* Flythe’s Bike (New Bern)

BIKE EVENTS

* MS Bike Ride (New Bern)

e The North Carolina Coastal Federation Ride (Carteret County)
* The North Carolina Land Trust

* The Wounded Warriors Ride (Carteret County)

* Cycle North Carolina (Oriental)

2-16 CHAPTER 2: CURRENT CONDITIONS
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CHAPTER 3: METHODOLOGY
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OVERVIEW

In order to determine which routes in the Croatan Region are most suitable for bicycle
facilities and trails, the project team developed a methodology to apply to roads and
trail corridors that evaluated each route’s characteristics against other potential routes.
The results of this analysis were combined with the extensive public input that was
received throughout the planning process in order to develop a series of bicycle and
trail recommendations for the region (see Chapter 4). This chapter describes the
methodologies employed, including the bicycle route identification process, trail route
identification process, and public involvement strategies, to develop and prioritize
recommendations for this plan.

BICYCLE ROUTE IDENTIFICATION PROCESS

Overall, the decision to select one road over another for a bicycle route should be
based on the advisability of encouraging bicycle use on that particular road. While the
roads chosen for bike routes may not be completely free of problems, they should offer
the best balance of safety and convenience of the available alternatives. In general, the
most important considerations fall into three main categories: (I) geometrics, (2) traffic
conditions, and (3) appropriateness for the intended purpose.

GEOMETRICS

The most important geometric considerations include roadway width, pavement quality,
intersections, and curves. To some extent, low motor vehicle traffic volumes can
compensate for less desirable roadway conditions.

* Roadway width: On lower speed
roadways, widened curb lanes
are beneficial for bicyclists. On
high speed roads, smoothly paved
shoulders are desirable. If a route
is generally suitable but includes
a short stretch of narrow road,
consideration should be given to use
of the “Share the Road” warning sign
on that segment.
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Pavement quality: Smooth roads are far preferable to roughly paved ones.
Perhaps more than any other geometric consideration, pavement quality will
determine how popular a bicycle route will be.

Intersections: Intersections should be relatively simple and should include

few complex features, like multiple turn lanes. Points where bicyclists will be
expected to turn left should be carefully evaluated for their safety. Traffic lights
should be responsive to bicycle traffic. And the presence of high numbers of stop
signs on the route will discourage bicycle users.

Curves: While curved stretches of roadway provide variety, a road with serious
sight distance problems and many no-passing zones may not be an appropriate

bicycle route.

TRAFFIC CONDITIONS

Traffic conditions that affect the desirability of a potential bicycle route include traffic
volume, traffic speed and percentage of truck and RV traffic.

Traffic volume: In general, the route with the least motor vehicle traffic will be
the one many bicyclists will prefer. Experienced bicyclists, who have learned to
cope with traffic, will be least concerned with this variable; for new bicyclists,
however, it will be the overriding concern.

Traffic speed: For experienced riders, high speed traffic offers few concerns.
However, most bicyclists fear high traffic speeds.

Percentage of truck and RV traffic: On high speed routes, the percentage of
truck and RV traffic is a particular concern due to the buffeting that bicyclists
experience when passed by heavy vehicles. When combined with narrow road
conditions, a significant percentage of heavy vehicle traffic will make a route
undesirable.

APPROPRIATENESS

Factors used to determine how appropriate a particular road is for a bicycle route
include directness, scenery and available services.

Directness: For utilitarian riders, directness is important, and a route that
wanders too much will see little use. For recreational riders, this factor is not as
important.

Scenery: For utilitarian riders, scenery is relatively unimportant. For recreational
bicyclists, on the other hand, varied and attractive scenery is one of the most
important factors.

Services: Recreational riders, particularly those riding more than a few miles,
will be particularly interested in services (food, water, and restrooms). A route
without such services will be less desirable than one with occasional stopping
places.

EXISTING PLANS

As described in the previous chapter, numerous bicycle-oriented transportation plans
already exist in the study area for many of the municipalities and counties. In developing
the Croatan Regional Bicycle Route and the secondary routes it was important to follow

3-2 CHAPTER 3: METHODOLOGY
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the recommendations of these local plans so that there is not a conflict between what
a locally adopted plan recommends and the recommendations in this plan. Additionally
not all local recommendations were included in this plan because they may have been
too specialized to consider at the regional level. The main concern was consistency
between plans so that adoption of regional plan did not supersede, but rather support
and complement the local plan.

EXISTING STATE BIKE ROUTES

Whenever possible, existing state bike routes were incorporated into the Croatan
Regional bike route in order to take advantage of established and approved NCDOT
regional and local routes. Using existing bike routes is important for two reasons: they
are familiar to riders within the region and have been previously approved and signed
by the NCDOT so they are likely to have improvements associated with them that will
make bicycling safer.

— HC & - Joulhesn Highlondi
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DESTINATIONS

The study area region has a plethora of interesting and useful destinations for the bicyclist.
In creating the regional route various types of destinations were marked on a map and
considered based on their importance and regional interest. Some of the destinations
considered in developing both the regional route and also the small secondary routes
were: places where cyclists could get water, food and information; regionally important
attractions such as the State Aquarium at Pine Knoll Shores, Tryon Palace in New Bern,
and Fort Macon in Atlantic Beach; and places where lodging is available.

TARGET RIDER

The different routes in this plan were selected based on who the target rider was most
likely to be using a particular section of the routes. Unlike other bike routes, it was not
possible to designate and design the regional route for all types of bicycle riders (see
Types of Bicyclists in Chapter | and 5). Because of geographic, environmental, and high
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traffic volumes it was not possible to create all bike routes for the intermediate
or novice bicyclist, which would most likely consist of off-road multi-use trails.
Advanced cyclists prefer to use the roadways because of their speed and tendency
to go long distances while the other types of cyclists are more prone to require
separated facilities or local roads with low traffic volumes and clear directional
signage.

BIKE ROUTES FOR AREA EVENTS

As mentioned in the previous chapter on existing conditions, there are numerous
bicycle events that occur within the study area throughout the year. These events
have carefully chosen routes that allow the participants to rides safely and provide for
multiple distances based on the riders’ level of expertise and condition. These routes
were important to consider because one of the goals of the regional route was to
promote bicycle tourism and by overlapping with other event routes this plan can be
promoted as such.

REGIONAL CONNECTIVITY (ECG, MST)

Another important factor in the designation of the regional and secondary routes within
the CRBP was to link them up with existing and proposed routes of the East Coast
Greenway (ECG) and the Mountains to Sea Trail (MST). This plan makes recommendations
for new adjustments to the original recommended routes for both of these trails.

TRAIL ROUTE IDENTIFICATION PROCESS

Project consultants gathered information for this analysis during an on-the-ground tour

of the region over a three day period in spring 2011. Based on the information
gathered during fieldwork, from previous plans, and from local communities and
the public, the consultants conducted a detailed review of key opportunities and
constraints for trail development in the Croatan Region. The key findings of the
trail route identification process can be found on the following page. Factors listed
do not represent an exhaustive list; they are a set of highlights to guide decision
making for trail routing. Examples of opportunities include existing trails, potential
attractions for trail users, or bridge crossings that could accommodate trail users.
Examples of constraints include barriers to trail connectivity, such as waterways,
major highways, or railroad corridors.
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FIELD OBSERVATIONS FOR TRAIL
ROUTING

The main findings of the trail route identification process
include:

. The MST route as approved in the 2006 MST East Plan
needs to be re-routed in order to take into account: A)
the challenges presented by the future Havelock Bypass;
B) the need to connect to the Neusiok Trail; and C) the
challenges of routing through Open Grounds Farm.

. The ECG route needs to connect to communities with
interim on-road routes, but it should be out of the
roadway corridor in the long term.

. The ability to connect trail users across existing and
future bridges plays an important role in determining
trail route feasibility. Examples include bridges across
NC Highway 101, US Highway 70, and NC Highway 24.

. The U.S. Forest Service should be further consulted to
determine signage of trail routing on and along Forest
Service roads and resolve environmental, right-of-way,
and maintenance responsibilities.

. Due to the fragmented nature of the Croatan Forest
boundary (e.g., near Havelock), trail routing would
require input and approval from nearby landowners,
especially from the silviculture operations by
Weyerhaeuser. Respect for current land uses, such as
game lands, will need to be taken into account as well.

. The U.S. Marine Corps, the North Carolina Rail Road
Company and Weyerhaeuser should be consulted to
better determine the feasibility of rails-with-trails
along railroad rights-of-way that run from New Bern to
Morehead City and from the Marine Corps Air Station
at Cherry Point to Camp Lejeune.

. In the eastern half of the study area, the lack of publicly
owned land leaves few options for trail routing other
than along roadway corridors. Ferry services to Cape
Lookout National Seashore were explored as an
option for trail routing, but difficulties were noted in
coordinating with multiple private ferry services and
guaranteeing that service would be available throughout
the year. Other potential routes should be explored
wherever possible; partnerships with the North
Carolina Coastal Foundation/North River Farms would
be key.
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PUBLIC INVOLVEMENT

A variety of public involvement strategies were pursued during plan development to
ensure that residents from all communities had the opportunity to learn about the plan
and provide input. Public input methods and materials included the following:

* Formation of a plan steering committee representing the diverse communities
and interests of the Croatan Region

* Public workshops
* Public comment forms (online and hard copy)
* Resolution of Support from local leaders
* Social media campaign
* Soliciting local expertise
Together these methods were used to identify regional opportunities and constraints,

gather ideas for plan recommendations, and gather feedback on the plan. Please see
Appendix A: Public Involvement for a detailed description of the public input process.

Above: Public workshop participants provide feedback on local bicycling and trails conditions by marking
up regional maps.
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CHAPTER 4: RECOMMENDATIONS
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Bﬁcchg FchL’LtU Types This chapter presents on-road bicycle facility and off-road trail project recommendations.
(4-1) The methodology for the identification and selection of projects included in this chapter
is discussed in Chapter 3 of this plan.
E’ch cle Recommendations

(4-4) BICYCLE FACILITY TYPES

The Reglonal Trails

A variety of bicycle facilities are recommended to account for the following conditions:
Networke (4-14)

Prioritg ’Projects (4-21) I. The range of skill and comfort levels involved in bicycling;

2. The range of existing conditions for bicycling in different landscapes and on different

Slgnage quidance (4-44) roadway environments.

One facility type will not fit all roadways because of variations in roadway configurations
and land use. Thus, a toolbox of facility types is used. These recommendations are at a
planning level only and will require further analysis before implementation.

The recommended bicycle system is made up of two major types of facilities: on-road
and off-road. Within each type are multiple facility options that are recommended for
specific segments of the overall system. Methodology for determining recommendations
for the bicycle and trails recommendations is described in Chapter 3: Methodology.
Descriptions and standards for each type are described in Chapter 5: Design Guidelines.
The images and descriptions on the next couple of pages are provided for a quick
reference when viewing the on-road bicycle network maps and the trail network maps
included in this Chapter.
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PAVED SHOULDERS

Paved shoulders, as shown in the picture on the right,
are the part of a roadway which is contiguous and on
the same level as the regularly traveled portion of
the roadway. There is no minimum width for paved
shoulders; however a width of at least four feet is
preferred. Roadways with speeds greater than 40 mph
should have paved shoulders of at least five feet in
width.

Ideally, wide paved shoulders should be included in
the construction of new roadways or the upgrade of
existing roadways, especially where there is a need to
safely accommodate bicycles. Recreational bicycling is
very common across this region of North Carolina.
Most rural roadways in their existing configuration
either feature no shoulder or only a |-2 foot paved
shoulder which is not adequate for bicyclists. Roadways
in which paved shoulders should be added or widened
to a minimum of four or five feet are shown clearly
in the recommended network maps included in this
chapter.

BICYCLE SHARED-LANE M ARKINGS
(SHARROWSY)

Shared lane markings, or “sharrows,” as shown in the
picture on the right (bottom), are placed in a linear
pattern along a corridor, typically every 100-250 feet
and after intersections. Shared lane markings can be
used in roadways with travel lanes that are all the same
width, and they can also be used in raodways with a
4 foot wide outside lane. They function in several
important ways:

* They make motorists more aware of the
potential presence of cyclists.

* They direct cyclists to ride in the proper
direction.

* They remind cyclists to ride further from
parked cars to avoid ‘dooring’ collisions.

4-2 CHAPTER 4: RECOMMENDATIONS
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BICYCLE LANES

A bicycle lane, as shown in the top left picture, is a
portion of the roadway that has been designated
by striping, signing, and pavement markings for the
preferential or exclusive use of bicyclists. The minimum
width for a bicycle lane is four feet; five- and six-foot
bicycle lanes are typical for collector and arterial
roads.

BUFFERED BICYCLE LANES

A buffered bicycle lane, as shown in the middle left
picture, is similar to a regular bicycle lane, but a
buffered bicycle lane also includes a marked buffer
between the bicycle lane and adjacent travel lanes.
The purpose of a buffered bicycle lane is to provide
distance between the automobile travel lane and the
bicycle lane to increase safety. The buffer is placed
between the bicycle lane and automobile travel lane.
The buffer is marked with white chevrons to indicate
that no vehicles are allowed to travel in the buffered
area.

BICYCLE BOULEVARDS

Bicycle boulevards are a special class of shared
roadways designed for a broad spectrum of bicyclists.
They are low-volume, low-speed local streets modified
to enhance bicyclists’ comfort by using treatments
such as signage, pavement markings, traffic calming and
traffic reduction, and intersection modifications. These
treatments allow the through movements of bicyclists
while discouraging similar through-trips by non-local
motorized traffic.

Refer to Chapter 5 for an in-depth inventory of bicycle
design treatments and guidelines for their development.
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BICYCLE RECOMMENDATIONS

As a part of the planning process a number of categories of recommendations were
created, including improvements to the future regional route, improvements to create
the East Coast Greenway route, and improvements on secondary routes. The chapter
is organized by county with maps illustrating the types of recommended improvements
for the regional route and each of the secondary routes. A description of each of the
segments of the regional route and secondary routes are provided for each county. The
regional route segments include current conditions and recommended improvements,
while the secondary routes include descriptions for the proposed improvements.

REGIONAL BICYCLE ROUTE RECOMMENDATIONS

The regional route recommendations are meant to be improvements to the mapped

route that covers the five-county region and would promote safer travel for various

skill levels of bicyclist. Map 4.1 illustrates the recommended improvements described
in each table and can be found on page 4-5.

SECONDARY ROUTE RECOMMENDATIONS

The secondary route recommendations provide alternative, localized improvements
to roadways so that bicyclists of various skill levels will be able to navigate and enjoy
shorter loop rides and access the various points of interest throughout the region. Map
4.2, on page 406, illustrates the recommended improvements described in each table.

CARTERET COUNTY

Carteret County is also known as the Crystal Coast because of the barrier island
beaches that are located there. Coming into the county from the western county line the
regional route follows both rural roads and NC 58 which has a higher volume of traffic.
From Onslow County the route continues on Stella Rd. then follows NC 58 to Old
Church Rd. and winds around back to Cross NC 58 on West Fire Tower Rd. and loops
around to Pelletier Loop Rd. From Pelletier Loop Rd. the route follows along NC 58 the
major intersection with NC 24. From this intersection the route crosses the Cameron
Langston Bridge into the Town of Emerald Isle. Emerald Isle has an existing multi-use
path for the casual bicyclist as well as shoulders for on-road travel. The route follows
NC 58 through the beach towns of Salter Path, Indian Beach, Pine Knoll Shores and
Atlantic Beach and the rider will pass a multitude of places to eat, access to the beach,
shop, and accommodations for a stay overnight or longer. One of the North Carolina
State Aquariums is located in Pine Knoll Shores. From Atlantic Beach the route crosses
a four-lane bridge into Morehead City and follows quiet residential streets close to the
waterfront district which includes shopping and dining. The route then follows US 70
toward the Town of Beaufort, crossing over a high-rise bridge located at the State Port.
This bridge is a difficult connection as it is only two lanes and has a high traffic volume.
Coming into the Town of Beaufort the route turns off of US 70 and takes the rider to
the historic waterfront area of the town where there are multiple options for shopping,
dining and accommodation. From downtown Beaufort the next leg of the route goes out
to NC 10l and crosses the Intercoastal Waterway (ICW) at the Core Creek Bridge.
This bridge is a two lane high-rise with a very narrow shoulder and moderate volume of
traffic so cyclists should use caution when crossing. After the ICW the route continues
on NC 101 to the Craven County line.

4-4 CHAPTER 4: RECOMMENDATIONS
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Regional Route Segments

: : Existing Recommended Length
Project ID Location " .
Condition Improvement (miles)
Stella Rd. from Belgrade- .
RCart-| Swansboro Rd. to NC 58 Shared Roadway | Wide Shoulders 3.77
Shared Roadway
RCart-2 NC 58 from StellaRd. to Old | iy, wider Wide Shoulders 143
Church Rd. .
outside lane
Old Church Rd. crossing NC
RCart-3 °8 ac West Firecower Rd, Shared Roadway | Wide Shoulders 717
intersecting Pelletier Loop Rd. to
NC 58
. Shared Roadway
RCart-4 NC 58 from Pelletier Loop Rd. to with wider Wide Shoulders 2.58
NC 24. .
outside lane
Shared Roadway
RCart-5 NC,: 58, the Cameron Langston with wider Wide Shoulders 1.7
Bridge .
outside lane
NC 58 from the base of the Bicycle Lane/
RCart-6 Cameron Langston Bridge to Ist Wide Shoulders Wide Shoulders 9.05
Street
RCart-7 NC 58 from Coast Guard Rd. t0 | 1y 1 i1se Path | Multi-use Path 3.98
Hurst Rd.
RCart-8 NC 58 from Ist St to Tradewinds | oo/<¢ kane/ Wide Shoulders 0.87
Wide Shoulders
NC 58 from Tradewinds to Bicycle Lane/ .
RCare? Hoffman Beach Rd. Wide Shoulders Bicycle Lane 0.87
NC 58 from Hoffman Beach Rd. | Bicycle Lane/ .
RCart-10 to Cedar Lane Wide Shoulders Wide Shoulders 7.73
NC 58 from Ocean Ridge Dr. to | Bicycle Lane/ .
RCart-11 Cedar Lane Wide Shoulders Muti-use Path 1.04
Adance Boach Causeway, | Shares Roadway
RCart-12 . v with wider Edgeline Stripes 0.62
Atlantic Beach Causeway to Old .
outside lane
Causeway Rd.
Atlantic Beach Causeway from Shared Roadway
RCart-13 Od Causeway Rd. to Moonlight | with wider Wide Shoulders 0.39
Dr. outside lane
. . Shared Roadway
RCart-14 At'lantlc Beach -Morehead City with wider Wide Shoulders 0.9
Bridge )
outside lane
S.23rd St. t0 S. 22nd St. along | nared Roadway |
RCart-15 with wider Signage 0.16
Arendell St. .
outside lane
S. 22nd St. to Evans St., along .
RCart-16 Evans St. to 4th St. Shared Roadway | Signage 1.6
4th St. to Fisher St., along Fisher
St. to 7th St, along 7th St. to Bay
RCart-17 St., along Bay St. from 7th to Shared Roadway | Signage 1.92
I6th St., along 16th St. to Fisher,
along fisher to 24th St.
CHAPTER 4: RECOMMENDATIONS  4-7
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Regional Route Segments

Location

Existing
Condition

Recommended
Improvement

Length
(miles)

24th St. from Fisher St. to the Shared.Roadway .
RCart-18 . with wider Signage 0.18
Atlantic Beach Causeway ramp .
outside lane
RCart-19 Newport River High rise Bridge leﬁCU|t. Bicycle Lane .17
Connection
Shared Roadway
RCart-20 Radio Island Causeway with wider Multi-use Path 1.2
outside lane
RCart-21 Cedar St from Moore St. to Shared Roadway | Bicycle Lane 0.18
Turner St.
Turner St. from Cedar St. to
RCart-22 Front St., Along Front Street to Shared Roadwa Signage 1.03
h Live Oak St., along Live Oak St. 4 ghag ’
from Front St. to Cedar St.
Live Oak St. from Cedar St. to Shared.Roadway .
RCart-23 : with wider Signage 0.73
Circle Dr. .
outside lane
. Shared Roadway
RCart-24 NC 101 from Circle Dr. to with wider Multi-use Path 1.09
Copeland Rd. )
outside lane
Shared Roadway
RCart-25 NC 10l from Copeland Rd. to | iop Viger Wide Shoulders 0.65
Lake Rd. .
outside lane
Shared Roadway
RCart-26 :;ldC 101 from Lake Rd. to Laurel with wider Wide Shoulders 4.34
’ outside lane
Shared Roadway
RCart-27 NC 101 from Laurel Rd. to the | i iger Wide Shoulders 6.53
Craven County Line .
outside lane

The secondary route improvements in Carteret County are meant to serve a dual
purpose: to provide access to specific points of interest and to increase safety for local
loop routes in conjunction with the regional route improvements. Beginning in the
western part of the county, wide shoulders are recommended from NC 58 from the
county line to NC 24 in Cape Carteret. NC 58 has a moderate traffic volume (both
truck and automobile) and the shoulders are meant to provide extra riding room for
cyclists who are comfortable riding with traffic. The same applies to the proposed wide
shoulders of NC 24, a five lane undivided highway, which can be used to make a complete
loop from Morehead City to the beach communities. A muti-use path is recommended
to take the tourist or local from the western end of Emerald Isle to the commercial
area of the town and connect with an existing multi-use path. Two roads off of NC
24, Nine Mile and Hibbs Rd. traverse through sections of the Croatan National Forest
and provide connections to other parts of the county including the Town of Newport.
From the town of Newport traversing the middle part of the county is Mill Creek Rd.
and Old Wineberry Rd. which a rural connection through a portion of the Croatan
National Forest (including the Oyster Point camp ground) to NC |0l. Improvements to
NC 58 and Fort Macon Rd. in the Town of Atlantic Beach will make it easier and safer
for tourists and local residents to bicycle to Fort Macon State Park, a popular historic
and beach destination.

4-8 CHAPTER 4: RECOMMENDATIONS
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Secondary Route Segments Secondary Route Segments

Project ID Location Recommendation Ler.wgth
(Miles)

SCart.| Wetherlngton Landing from the county llne to Wide Shoulders 5
Morristown.

SCart-2 Morristown from NC 58 till the dead end. Wide Shoulders 4.3

SCart-3 Hunters Creek from the County line to NC 58 Wide Shoulders 1.4

SCart-4 NC 58 from the county line to NC 24 Wide Shoulders 9

SCart-5 Coast Guard Rd. from Reed to Point Bogue Multi-use Path 1.8

SCart-6 NC 24 from NC 58 to Mcabe Rd. Wide Shoulders 13.7

SCart-7 NC 24 from Mcabe Rd. to US 70. Multi-use Path 2.6

SCart-8 Nine Mile Rd. from NC 24 to Millis Rd. Wide Shoulders 3.2

SCart9 I}i:;ke Rd. from the northern county line to Millis Wide Shoulders 55

SCart-10 Hibbs Rd. from NC 24 to Roberts Rd. and along Wide Shoulders 37
Roberts to East Chatham.

SCart-11 Nine Foot Rd. from Nine Mile to Howard. Wide Shoulders 4.2
Orange from Chatham to Mill Creek and then

SCart-12 along Mill Creek to Old Wineberry, then along Wide Shoulders 13.4
Old Wineberry to NC 10l.

SCart-13 NC 58 from the Atlantic Beach Causeway to Fort Edgeline Stripes 27
Macon State Park

SCart-14 Fort Macon Rd. within the State Park Wide Shoulders 1.6
Laurel Rd. from NC 10l to Merrimon Rd., then .

SCart-15 along Merrimon Rd. to US 70 Wide Shoulders 4.7

SCart-16 us 79 from NC 101 to the Cedar Island ferry Wide Shoulders 372
terminal
Harkers Island Road from US 70 to Straits Rd., .

SCart-17 along Straits Rd. to US 70 Wide Shoulders 59

SCart-18 Ie-|nac|i“kers Island Road from Straits Rd. to the dead Wide Shoulders 65

The eastern part of Carteret County, traveling down US 70 toward Cedar Island is
referred to as the ‘Down East’ area. There are a multitude of small communities Down
East including Otway, Straits, Harkers Island, Davis and Atlantic just to name a few.
Harkers Island is the location of the Core Sound Waterfowl Museum which showcases
the history of the area, and it is also home to the Cape Lookout visitor’s center where
you can learn about the historic lighthouse and take a ferry to the National Seashore to
enjoy the beaches. Wide shoulders are recommended for the major roads in the Down
East area including Harkers Island Rd., Straits Rd., and US 70 from Beaufort all the way to
Cedar Island where it becomes NC 12 and dead-ends into the NCDOT ferry terminal to
Ocracoke Island, which also has a historic lighthouse, many places to eat and drink, and
accommodations for an overnight stay. Additionally, Ocracoke is a very bicycle friendly
town as it is very compact and has very little traffic.

CHAPTER 4: RECOMMENDATIONS  4-9
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CRAVEN COUNTY

The regional route through Craven County is divided into two segments. The first
segment takes the rider from the Carteret County line up NC 10l to NC 306 (Ferry
Rd.). One of the unique characteristics of this segment of the route is the NCDOT ferry
landing at the end of Ferry Rd. where riders will embark on a 30 minute ride across the
Pamlico Sound.

The second segment of the regional route that passes through Craven County is on NC
55 starting from the Pamlico County line then passing through the town of Bridgeton.
NC 55 then crosses the Neuse River on a relatively long bridge that is a difficult ride
because of a lack of wide shoulder and a high volume of traffic. After crossing the bridge
the route exits on to Howell Rd. and then follows Madam Moores Lane to Brice’s
Creek Rd. and then to the Jones County line. This section of the route is made up of
rural roads with low traffic volumes along the Trent River and that pass through small
neighborhoods.

Regional Route Segments

Recommended Length
Improvement (miles)

Project ID Location Existing Condition

NC 101 from the Craven County Line to | Shared Roadway with .

RCrav-| Ferry Rd. (NC 306) wider outside lane Wide Shoulders 443

RCrav-2 NC 306 from NC I.OI to the Cherry Shared Roadway Wide Shoulders 4.49
Branch Ferry Terminal

RCrav-3 NC 55 From the Pamlico County Line to Difficult Connection Wide Shoulders 2.42
West US 17

RCrav-4 NC 55 across the Neuse River Bridge to Difficult Connection Wide Shoulders 2.75
US 70 Business
Howell Rd. from US 70 Business to
Madam Moores Ln., along Madam .

RCrav-5 Moores Lane to Brices Creek Rd., along Shared Roadway Wide Shoulders 4.6l
Brices Creek Rd. to Perrytown Loop Rd.

RCrav-6 Brices Creek Rd. from Perr)./town Loop Shared Roadway Wide Shoulders 1.5
Rd. to the Craven County Line

The secondary route improvements in Craven County are mostly centered in the cities
of New Bern and Havelock with a few recommendations within the unincorporated
area. New Bern is known for its historic neighborhoods, Tryon Palace and the North
Carolina History Center, as well as a myriad of places to shop, eat and stay close to
the waterfront. Improvements in the city of New Bern include directional signage
along the Front and Craven Street areas of the historic downtown waterfront area,
wide outside lanes on NC 43 and Glenburnie Rd. for connectivity between two sides
of the city, and improvements along Trent Rd. as an alternative traveling on US 70
Business which is a major commercial corridor. An additional recommendation is to
create a bicycle lane and wide outside lanes connecting New Bern to Trent Woods.
Outside the city the recommendations include improving NC 41 from Jones County to
Old US 70 all the way into New Bern with wide shoulders and improving US 17 to the
county line with wide shoulders into Jones County.

4-10 CHAPTER 4: RECOMMENDATIONS
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Project ID Location Recommendation

Hwy 41 from the county line Old US 70, then along Old )

SCrav-I US 70 to NC 43 Wide Shoulders 15.5

SCrav-2 NC 43 from NC 55 to Glenburnie Edgeline Stripes 1.6

SCrav-3 NC 43 from Glenburnie to Trent Rd. Wide Outside Lanes 2.5

SCrav-4 US 17 from the county line to Greenleaf Cemetery Rd. Wide Shoulders 4.5

SCrav-5 US 17 from Greenleaf Cemetery to Trent Rd. Multi-use Path 0.6

SCrav-6 Trent Rd. from US 17 to Glenburnie Bicycle Lane 0.6

SCrav-7 Trent Rd. from Glenburnie to Meadows Wide Shoulders 3.2

SCrav-8 Trent Rd. from Meadows to Norwood Bicycle Lane 1.4

SCrav-9 Scli‘eenleaf Cemetery Rd. from US 17 to Trent Woods Wide Shoulders Ll

SCrav-10 Trent Woods Rd. from Haywood Landing to Chelsea Wide Outside Lanes 1.5

SCrav-11 Country Club Rd. from Chelsea to Walt Belemy Rd. Bicycle Lane 3.6
Walt Belemy from Country Club Rd. to Front St. and

SCrav-12 then along Front St. to Craven, then along Craven to Signage 3
North then along North to National.

SCrav-13 Glenburnie from NC 43 to Trent Rd. Wide Outside Lanes 2.5

SCrav- |4 Glenburnie from NC 43 to National, then along National Wide Shoulders 33
to Guon

SCrav-15 George St. from Guon to US 70 Business Wide Outside Lanes 0.8

SCrav-16 Simmons from NC 55 to Trent Rd. Wide Outside Lanes 1.3
Hickman Hill Loop Sunset, then along Sunset to Green- .

SCrav-17 field Heights. Signage 7.7

field Heights f 7 Lake Rd., then al

SCrav-18 Greenfle e,lg e ron.'n Us 70 to Lake then along Wide Outside Lanes 6.5
Lake Rd. to Hickman Hills.

SCrav-19 Lake Rd. from Hickman Hills to the southern county line | Wide Shoulders 1.6

SCrav-20 NC 101 from Outer Banks Rd. to NC 306 Wide Shoulders 3.1

Havelock is the home to Cherry Point Marine Corps Air Station (MCAS), additionally
a by-pass is planned by the NCDOT (project R-1015). Proposed improvements include
signage in the Hickman Hills neighborhood down to Lake Rd. which will take the rider
into Carteret County. Another recommended improvement is wide outside lanes along
Greenfield Heights to Lake Rd. creating a parallel route to US 70 and a crossing of the
proposed Havelock by-pass at Lake Rd. in order to connect Havelock with the regional
route, wide shoulders are recommended along NC 101 from Outer Banks Rd. to NC
306 where the regional route will take the Cherry Point-Minnesott Beach NCDOT

ferry.
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JONES COUNTY

The regional route enters Jones County on Island Creek Rd. for 8 miles and takes the
rider to the town of Pollocksville. Traversing the town of Pollocksville on the Trent River
the rider will then follow NC 58 south for a short while (about 3 miles) until reaching
Pole Pocosin Rd. Pole Pocosin is a rural route with low traffic volumes with a section
passing by the Hoffman Forest and will take the rider to the town of Maysville close to

the Jones County border. Both Maysville and Pollocksville have places to stop and eat.

Jones County is a rural county with a few major state and US routes (NC 58, 41 and US
17) passing through which have moderate traffic volumes and a number of rural roads with
low traffic volumes. Recommendations are for wide shoulders on the various highways,
however due to higher traffic volumes (both truck and automobile) the shoulders are
meant to provide extra riding room for cyclists who are comfortable riding with traffic.
Ten Mile Fork Rd. between the county line and the town of Trenton is a rural road with
low traffic volumes.

Regional Route Segments

Recommended
Improvement

Project ID Location Existing Condition

Rjones| | sland Creek Rd. from the Jones County | ¢, L4 ¢ o2 dway Wide Shoulders 8.22
Line to US 17
hared Road ith
Rjones-2 | US 17 from Beaufort Rd. to NC 58 Shared Roadway wit Edgeline Stripes 0.38
wider outside lane
RJones-3 NC 58 from US 17 to Goshen Ln. Shared Roadway Edgeline Stripes 0.58
RJones-4 ':dc >8 from Goshen Ln. to Davis Field Shared Roadway Wide Shoulders 2.2
Davis Field Rd. from NC 58 to Pole
Pocosin Rd., along Pole Pocosin Rd. to .
RJones-5 White Oak River Rd., along White Oak Shared Roadway Wide Shoulders 7.89
River Rd. to US |7
RJones-6 US 17 from 4th St. to Byrd Ln. Sh'ared Roz?dway with Edgeline Stripes 0.7
wider outside lane

Secondary Route Segments

Project ID Location Recommendation

Sjones-| NC 5§ from the southern county line to US 17 in Wide Shoulders l
Maysville

SJones-2 US 17 from Fourth St. to NC 58 Wide Shoulders 6.7

SJones-3 US 17 from Beaufort Rd. to the northern county line Wide Shoulders

SJones-4 NC 58 from Davis Field Rd. to NC 41 Wide Shoulders 7

SJones-5 NC 4] from NC 58 to the northern county line Wide Shoulders 6.2

o Ol B NG N 4y ™R i souies
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ONSLOW COUNTY

The regional route passes through the eastern part of Onslow County on Belgrade-
Swansboro Rd. from the Jones County line to the Carteret County line in Stella.
Belgrade-Swansboro Rd. is a rural road that extends from US 17 parallel to NC 58,
which is located in Carteret County. The recommendation for the road is increasing the

width of the shoulders along this section which has a low traffic volume.

Regional Route Segments

Project ID Location Existing Condition Recommended Length (miles)
Improvement
US 17 from Byrd Ln. to Shared Roadway with .
ROns-| Belgrade Swansboro Rd. wider outside lane Wide Shoulders 0.78
Belgrade Swansboro Rd. from .
ROns-2 US 17 to Stella Rd Shared Roadway Wide Shoulders 8.84

The major secondary route improvement recommended for Onslow County in this plan
is a multi-use path along NC 24 to safely connect the downtown Jacksonville area with
the historic town of Swansboro. In Swansboro wide shoulders and a multi-use path are
recommended to connect to the popular Hammocks Beach State Park where visitors can
take a ferry to the undeveloped barrier island in Bogue inlet. Additional recommendations
include wide shoulders along Rocky Run Rd., Deppe Rd. and Parkertown Road which are
both rural roads with low traffic volumes.

Secondary Route Segments

Project ID Location Recommendation

SOns-| US 17 from the county line to Piney Green Rd. Wide Shoulders 20.2

SOns-2 Deppe Rd from US 17 to Belgrade Swansboro Rd. Wide Shoulders 7.3

SOns-3 US 17 from Piney Green Rd. to Parkwood Rd. Multi-use Path 1.6
Parkwood Rd. from US 17 to Commerce Rd., then
along Commerce to Country Club Rd. Along Country .

SOns-4 Club Rd. to the US 17 bypass, then back to US 17 and | | Uti-use Path +7
along US 17 ending at NC 24.

SOns-5 NC 24 from US 17 to Stratford Rd. Bicycle Lane I.1

SOns-6 NC 24 from Stratford Rd. to Belgrade Swansboro Rd. | Multi-use Path 324

SOns-7 Piney Green Rd. from NC 24 to Rocky Run Rd. Multi-use Path I.5
Rocky Run Rd. from Piney Green to Smith Rd., then .

SOns-8 along Smith Rd. to Belgrade Swansboro Rd. Wide Shoulders 7.9

SOns-9 Parkertown Rd. from Hubert Rd. to Belgrade Wide Shoulders 9.2
Swansboro Rd.

SOns-10 lS;::alla Rd. from Belgrade Swansboro Rd. to the county Wide Shoulders I8

SOns-I1 NC 24 from Belgrade Swansboro Rd. to Webb Edgeline Stripes 2.7

SOns-12 I;:mmock Beach Rd. from NC 24 to Old Hammock Wide Shoulders |2
Old Hammock Rd. from NC 24 to Hammock Beach

SOns-13 Rd., then along Hammock Beach Rd. to Elizabeth Multi-use Path 2.2
Koontz Rd.
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PAMLICO COUNTY

The route though Pamlico County is approximately 36 miles along rural roads where
the recommendation is to increase the size of the shoulder to accommodate bicyclists.
If coming from the south, the rider will cross the Pamlico River on a NCDOT Ferry and
disembark on NC 306 at Minnesott Beach. From there the rider will follow the route
through sections of agricultural landscapes as well as water views until crossing the high-
rise bridge into the town of Oriental. Oriental has a wonderful waterfront downtown
and multiple places to stay overnight as well as eat and drink. From Oriental the rider
will make their way back toward NC 306 via Kershaw Rd, another rural road with light
motor vehicle traffic flow. Crossing NC 306 the rider will travel along Neuse Rd., a rural
road that gradually winds its way to NC 55. NC 55 was recently upgraded to a five-
lane highway and currently has significantly wide shoulder to accommodate bicyclists.
However there is a heavy volume of traffic along NC 55 and care must be taken while
travelling toward New Bern.

Regional Route Segments

Recommended
Improvement

Project ID Location Existing Condition

NC 306 from the Minnesott Beach Ferry
Terminal to Buckland Rd., along Buckland Rd.

RPam-1 to Janeiro Rd., along Janeiro Rd. to Oriental | Shared Roadway Wide Shoulders 11.01
Rd., along Oriental Rd. to the Oriental
bridge.

RPam-2 NC 55 from New Street to Straight Rd. Shared Roadway Bicycle Lane 1.5l
NC 55 from Straight Rd. to Kershaw Rd.,

RPam-3 along Kershaw to NC 306, Crossing NC 306 | Shared Roadway Wide Shoulders 19.27

to Neuse Rd.,, along Neuse Rd. to NC 55

Shared Roadway with

RPam-4 NC 55 from Neuse Rd. to Deep Run Rd. . .
wider outside lane

Edgeline Stripes 1.86

NC 55 from Deep Run Rd. to the Pamlico

RPam-3 County Line

Difficult Connection Wide Shoulders 2.42
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The secondary route improvements are meant to create a safe riding experience for
both locals and visitors that may not be traveling the entire regional route but would like
to enjoy the rural scenery and low traffic volumes in Pamlico County. Combined with
section of the regional route, many of the secondary route segments create smaller loop
routes that may be easily completed by riders of various skill levels as well as residents

using their bicycle as a form of transportation to get to work, run errands etc.

Secondary Route Segments

L h
Project ID Location Recommendation er.1gt
((MIES)
SPam-| NC 306 from the northern county line to Wide Shoulders 133
Kershaw Rd
SPam-2 NC 55 from Neuse Rd. to NC 304 Edgeline Stripes 8
SPam-3 NC 55 from NC 304 to Florence Rd. Wide Shoulders 44
SPam-4 Tren'F Rd.. from Florence Rd. to Straight Rd. Wide Shoulders 6.7
terminating at NC 55
SPam.5 §<(:)c;tt Town Rd. from Scotts Store Rd to NC Wide Shoulders 26
SPam-6 Janiero Rd. from Kershaw Rd. to Oriental Rd. Wide Shoulders 1.7
CHAPTER 4: RECOMMENDATIONS  4-15
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THE REGIONAL TRAILS NETWORK

Map 4.3 shows the overall recommended trail network. The main trails within the
overall network are described below, including the proposed MST routes (Map 4.4), the
proposed ECG routes (Map 4.5), and trails within the Croatan National Forest (CNF)
(Map 4.6).
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MAP 4.3 REGIONAL TRAILS NETWORK
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From New Bern, the proposed MST route heads south
along two-lane roadways, portions of which have paved
shoulders, room for paved shoulders, or room for

sidepaths.

. The route then connects through the northern tip of the
Croatan Forest to Catfish Lake Road, where it diverges
from the ‘Approved MST Route’, away from the future
Havelock Bypass, and follows forest service roads south,
circumnavigating wildlife refuge areas.

. Boardwalk and a trail bridge will be required to connect
trail users to forest roads on either side of Hunter’s Creek.

. A section of new trail will be required to circumnavigate
private property, just outside the southern edge of the
Pocosin Wilderness Area.

. The route continues on a combination of existing forest
service roads and trails, heading east along the southern end
of the Croatan Forest.

From US Highway 70, the trail connects to Fort Benjamin
Park and heads north, connecting to Newport and
Havelock, temporarily joining the proposed East Coast
Greenway Route. This would be a combination of existing
and proposed sidewalk, on-street bicycle facilities, and,
where possible, multi-use trails along highway and utility

corridors.

From Havelock, the MST continues east towards the
Neusiok Trail, either by navigating along NC Highway 101

MAP 4.4 PROPOSED ROUTING FOR THE NORTH CAROLINA MOUNTAINS-TO-SEA TRAIL (MST)*

¥

s Proposed MST Route
© oo MST Alternative A

% | MST Alternative B
e MST Alternative C
= Current MST Route
= Existing Trails

Il Wildiife Refuge
[ National Forest
| All Other Public &
Quasi-Public Open Space
[ Military
Floodplain Areas
~= Proposed Multi-Use Trails
(from municipal plans)

(shown as dotted, Alternative A) or inside the potentially
wet boundary of the Croatan Forest (shown as dashed,
Alternative B). A third option would be to consider
purchasing the land or ROW for trail access in between
these alternatives.

. The MST and Neusiok Trail then temporarily overlap before

following NC Highway 101 east (potentially along the utility
ROW that runs parallel and along the south side of the
highway) towards the Intercoastal Waterway.

The Intercoastal Waterway bridge is about 30 feet wide,
which includes approximately three feet of shoulder space
on each side. Bicyclist and pedestrian-activated flashing
warning signs could be considered as an option on each
side of the bridge to alert motorists when pedestrians or
bicyclists are crossing the bridge.

. From the bridge, the route again diverges from the

‘Approved MST Route’, avoiding the constraints of the Open
Grounds Farm, heading east along US Highway 70 instead
(dotted, Alternative A). Pending trail easements from local
farms, the route could continue off-road towards the Core
Sound north of Davis (dashed, Alternatives B and C). These
latter alternatives would require extensive boardwalk.

. The trail continues northeast on US Highway 70 to Cedar

Island National Wildlife Refuge and the ferry service to
Ocracoke. Paved shoulder space is currently lacking and
should be widened as much as possible.

*As approved by the Secretary of the Department of Environment and Natural Resources — a result of the 2006 MST East Plan.
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MAP 4.5 PROPOSED ROUTING FOR THE EAST COAST GREENWAY (ECG)

= Propased ECG Route [l Wit Refuge

- Interim ECG Route [0 National Forest l
= Existing Trails L AN Other Public 8 .
~— Propcsed Mulli-Use Tralls  Quasi-Pulic Open Space

(frem municipal plans) Military
Floodplain Areas

There are two main routes for the ECG shown in this plan plus one alternative route segment:

I. The Interim ECG Route (dashed line) is mainly
along paved shoulders in highway corridors. The
interim route connects various municipalities as it
weaves through the study area. From New Bern,
the interim route crosses over the Neuse River to
Pamlico County, then east to Oriental, and south
to the Minnesott Beach-Cherry Branch ferry.

2. From the ferry, it goes back across the Neuse River
and follows NC Highway 101 south to Beaufort.
The route then continues west on US Highway 70
to Morehead City.

3. From Morehead City, the route goes south to
Atlantic Beach following NC Highway 58 to
Emerald Isle.

alternative to the interim route. From New Bern, this
route meanders south for about six miles through low-
volume, low-speed neighborhood streets just west of US
Highway 70. The route would then becomes a rail-with-
trail, pending coordination with land owners, heading
south and wrapping around the east side of Havelock.
The trail continues south, east of the rail corridor to
Newport (temporarily joining with the MST), then
roughly follows US Highway 70 to Morehead City.

. Another portion of proposed ECG routing includes

the section from Swansboro to Jacksonville along NC
Highway 24. However, improvements for bicycling along
NC Highway 24 are needed before this becomes a
desirable route.

It is important to note that currently pedestrian access

is not permitted on the US 17/NC 55 bridge into Pamilco
County. Pedestrian access is permitted on the NC 43 bridge,
located north of the US 17/NC 55 bridge. Further detailed
analysis will be necessary for the Interim ECG route to
determine the most appropriate and viable route.

4. From Emerald Isle, the route heads past Cedar
Point, west of the White Oak River, then crosses
the White Oak River towards Jacksonville.

5. The Proposed ECG Route (solid line from New
Bern to Morehead City) is included as a long-term
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MAP 4.6 POSSIBLE FUTURE ROUTING FOR TRAILS WITHIN THE CROATAN NATIONAL FOREST (CNF)

N

CROATAN REGIONAL BICYCLE + TRAILS PLAN

va

e

v

emm= Proposed Croatan Trails Floodplain Areas
== = Existing MST Route I wildife Refuge
—— Existing Trails [ National Forest
~= Proposed Multi-Use Trails [ All Other Public &
(from municipal plans) Quasi-Public Open Space
—— Recommended State Bike Route System | Military

Aside from some short segments requiring new trail and boardwalk, the network of proposed trails within the CNF
mainly follow existing Forest Service roadways and trail, requiring mainly wayfinding signage in the short term. The
proposed trails in this area include:

The portions of the MST that go through the CNF,
forming the main ‘spine’ of the trail network. This
includes the proposed new sections of trail noted
in points 2 and 4 on page 4-7.

. Section of Forest Service Road 203 (Holston Road)

connecting along and across NC Highway 58 to the
existing trails and boat ramp at Haywood Landing.

. Section of Great Lake Road, connecting the

proposed MST route to Great Lake and the Great
Lake boat ramp.

Section of Forest Service Road 166 (White Oak
River Road) connecting along and across NC
Highway 58 to the existing trails and boat ramp at
Cedar Point.

Section of Forest Service Road 128 (Millis Road)
connecting east-west, just south of the Pocosin
Wilderness Area.

4-20 CHAPTER 4: RECOMMENDATIONS

6. The Proposed Croatan Connector Trails take
into account: A) the potential for a rail-with-trail
between the Croatan National Forest and the City
of Jacksonville; and B) a connection from Havelock to
Catfish Lake Road that completes a trail loop around
the CNF (joining with portions of the MST and ECG
that would go from Havelock to Newport).
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PRIORITY PROJECTS

Ten trail and bicycle improvement projects were identified as top priorities for
implementation. These priorities are displayed on Map 4.7 and detailed on the following

pages.
PRIORITY PROJECT SELECTION

These priority projects were primarily selected due to their positive impact on the
overall connectivity of the Mountains-to-Sea Trail, East Coast Greenway, and the
Croatan Regional Bicycle Route. Completion of these projects is critical to making
these regional routes safer, more connected, and in many cases, more attractive to
existing and potential trail users and bicyclists. While these projects would be ideal to
complete first, other improvements to the overall recommended trail and bicycle route
networks should still be pursued as opportunities arise through adjacent development
and/or roadway reconstruction.

PRIORITY PROJECT CUT-SHEETS

The cut-sheets on the following pages illustrate and describe the priority trail and bicycle
projects recommended in this plan. These project cut-sheets provide a planning level
of analysis only. Actual development of facilities may differ according to specific site
conditions, project funding, and factors unforeseen at the time this plan was developed.
These cut-sheets can be used to communicate the individual projects to stakeholders
involved in implementation, such as local staff and officials, NCDOT staff, potential
funding agencies, and interested citizens.

PLANNING-LEVEL COST ESTIMATES

Each project cut-sheet offers a planning level cost estimate for the priority project.
The cost estimates are based on the most recently available per unit cost information
obtained from NCDOT District Engineering staff. Project costs vary over time and by
geography. Further evaluation during project design will be needed to determine exact
project costs.
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TRAIL PROJECT #1: CATFISH LAKE ROAD
Roadway: Catfish Lake Road

Project Type: Natural Surface Multi-Use Trail, 6’ wide
Project Length: 6.2 miles

From: Little Road

To: Black Swamp Rd

REASONS FOR PRIORITY RANKING

Catfish Lake Road is a gravel road through the Croatan National Forest. Plans were in
place to pave this road over the next few years at the time of writing. A six-foot wide
multi-use trail is proposed on the north side of the road as an important connection
within the Mountains-to-Sea Trail. This trail will also play a role in the proposed trail
network throughout the Croatan National Forest.

PROJECT RECOMMENDATIONS

* Construct a six-foot wide natural surface trail beginning at the intersection of
Brown Road and Little Road, following the east side of Little Road to Catfish
Lake Road, and following the north side of Catfish Lake Road to the trailhead at
Black Swamp Road.

* Place the trail in the woods so that a planted buffer remains between the trail
and roadway for shade and safety. The buffer should be a minimum of five feet,
and a larger buffer should be used along Catfish Lake Road where the powerline
easement will also separate the trail and roadway.

* Provide wayfinding and emergency signage along the trail and share the trail
signage to encourage shared use by cyclists and pedestrians.

* Install yield or stop signs (as appropriate for the condition) along the trail at its
intersections with Little Road, Catfish Lake Farm Road, and Black Swamp Road.
Ensure clear sight triangles at all intersection approaches.

* Install *Yield to Pedestrian’ signage along the forest roadways listed above at
approaches to trail crossings.

PLANNING LEVEL COST ESTIMATE
$619,000
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MAP 4.8 CATFISH LAKE ROAD PRIORITY TRAIL PROJECT

CATFISH
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TRAIL PROJECT #2: FOREST ROADS CONNECTION
Project Type: Boardwalk Project Length: 1.3 miles

From: Great Lake Road To: Forest Route #144

REASONS FOR PRIORITY RANKING

This short gap is located along the proposed Mountains-to-Sea Trail through the
Croatan Region. A wetland and stream make this a difficult connection that cannot be
completed with a natural surface trail. A boardwalk across this gap will both connect the
Mountains-to-Sea Trail through the Croatan National Forest and provide a high-quality
off-road facility for residents of the Croatan Region.

PROJECT RECOMMENDATIONS

* Construct a ten-foot wide multi-use boardwalk between Great Lake road and
Forest Route #144. The boardwalk may be constructed in timber, as shown in
the visualization below, or concrete for greater durability. Concrete boardwalk is
more expensive, so cost estimates have been provided for each option.

* Provide wayfinding and emergency signage along the trail, share the trail signage
to encourage shared use by cyclists and pedestrians, and stop signs at each end.

* Install “Yield to Pedestrian’ signage at trail crossings of Great Lake Road and
Forest Route #144.

* Install a foot bridge where the trail crosses the creek.

PLANNING LEVEL COST ESTIMATE
Timber Boardwalk*: $4,346,000
Concrete Boardwalk*: $5,136,000

*Estimate does not include the cost of a foot bridge. Further analysis is required.

4-26 CHAPTER 4: RECOMMENDATIONS



Proposed Bicycle Improvements

@ Bike Lane

@ Edgeline Stripes

@ Multi-Use Path

e Signage

e \Vide Outside Lanes
Wide Shoulders

CROATAN REGIONAL BICYCLE + TRAILS PLAN

MAP 4.9 FOREST ROADS CONNECTION
PRIORITY TRAIL PROJECT
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TRAIL PROJECT #3: FOREST ROADS CONNECTION
Project Type: Natural Surface Multi-Use Trail, 6’ wide

Project Length: |.4 miles

From: Forest Route #205

To: Millis Road

REASONS FOR PRIORITY RANKING

The recommended trail fills a gap along the Mountains-to-Sea Trail. Together with
priority trail project #3 and the use of existing forest roads, this gap will provide a
complete connection through the Croatan Forest for trail users. In the long-term, this
route will be built out as a fully off-road connection. The proposed alignment for this gap
avoids private property, connecting through federally-owned forest land.

PROJECT RECOMMENDATIONS

* Construct a six-foot wide natural surface trail between Forest Route #205 and
Millis Road.

* Provide wayfinding and emergency signage along the trail and share the trail
signage to encourage shared use by cyclists and pedestrians.

PLANNING LEVEL COST ESTIMATE
$139,000
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MAP 4.10 FOREST ROADS CONNECTION
PRIORITY TRAIL PROJECT
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TRAIL PRO]ECT #4: NEWPORT
Roadway: Hibbs Road, Joyce Ave, McQueen Ave, and Chatham Street
Project Type: Multi-Use Sidepath Project Length: 4.7 miles

From: Hibbs Road at Arendell Street To: Powerline easement at Whitetail Road

REASONS FOR PRIORITY RANKING

Chatham Street through Newport forms a link along the proposed Mountains-to-Sea
Trail and East Coast Greenway. There is no designated on-road bikeway or sidewalk along
this stretch currently. Improvements along this roadway will link the proposed Croatan
trails network at the southern end to a proposed off-road multi-use trail in a powerline
easement heading north. Along with improving regional connectivity, improvements will
also serve the residents of Newport.

PROJECT RECOMMENDATIONS

Short-Term

* Install a ten-foot wide paved multi-use sidepath along the full extent of the
proposed route with wayfinding signage.

* Install high visibility crosswalks, tactile warning strips, and ramps at Arendell St.,
Chatham St., Railroad Blvd., East Railroad Blvd., and Market St. The sidepath
should form a 90 degree angle to the extent possible at intersection approaches
to slow trail traffic.

* Install crosswalks, tactile warning strips, and ramps at Main St., Mann St.,
Haskett St., McCain St., Carolina Ave., Watson Ave., New Bern St., Newport
Loop Rd., and Pine Grove Rd.

* Install pedestrian signals at Arendell St., Railroad Blvd., and East Railroad Blvd.

PLANNING LEVEL COST ESTIMATE
$381,000

Existing intersection of Hibbs Road &
Arendell Street

__Pibpos'ed—intersgptironiaf- Hib
Arendell Street e
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TRAIL PROJECT #5: HAVELOCK TO NEUSIOK TRAIL
Roadway: NC Highway 101
Project Type: Multi-Use Sidepath Project Length: 4.3 miles

From: Havelock Athletic Complex To: Neusiok Trail

REASONS FOR PRIORITY RANKING

The natural surface Neusiok Trail, located 4 miles east of Havelock, is a popular trail
amenity drawing residents from across the Croatan Region. A multi-use trail connecting
the Town to the trail will allow all residents of Havelock to access this amenity by
foot or bike. This connection also forms a link in the proposed Mountains-to-Sea Trail.
The shortest path between these destinations follows Highway 101, making this the
preferred routing. An alternative route exists following the edge of the Croatan Forest.

PROJECT RECOMMENDATIONS
Preferred Route

* Install a ten-foot wide paved multi-use sidepath along NC Highway 10| between
the Havelock Athletic Complex and the Neusiok Trail. A minimum five-foot wide
grass buffer should be provided between the trail and roadway.

* Install *Yield to Pedestrian’ signage along Outer Banks Drive and the forest
roadways at approaches to trail crossings.

* Provide wayfinding signage along the trail, share the trail signage to encourage
shared use by cyclists and pedestrians, and yield or stops signs at intersections
(as appropriate for the condition).

Alternative Route

* Install a paved multi-use trail along the edge of the
Croatan National Forest between the Havelock
Athletic Complex and the Neusiok Trail.

PLANNING LEVEL COST ESTIMATE
$283,000 (estimate does not include drainage)
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BICYCLE PROJECT #1: POLLOCKSVILLE TO NEW BERN
Roadway: Island Creek Road & Brices Creek Road

Project Type: Full-depth Paved Shoulders

Project Length: 14.3 miles

From: Highway 70

To: Highway 58

REASONS FOR PRIORITY RANKING

Island Creek Road & Brices Creek Road form the Croatan Regional Bicycle Route
between New Bern and Pollocksville. This two-lane rural route with a speed limit of
55 mph provides an alternative connection to Highway 17, which carries higher traffic
volumes. The route also links to the Island Creek Trail, a half-mile walking trail maintained
by the U.S. Forest Service. Paved shoulders will make this preferred bicycling route safer
for all road users by providing space for cyclists.

PROJECT RECOMMENDATIONS

* Install full-depth paved shoulders of at least four-foot width on both sides of the
roadway.

* Repave the first 10 feet of driveways as part of the shoulder widening to reduce
gravel in the shoulder at driveway crossing points.

* Remove existing edgeline stripe (experiencing wear), install new stripe, and
consider installing raised pavement markers along the stripe in each direction to
enhance the separation of bicyclists from motorists. Raised pavement markers
can cause steering difficulties for bicyclists and should not be installed at
locations where bicyclists will enter or exit the shoulder bikeway. See the 2009
Manual on Uniform Traffic Control Device’s (MUTCD) Chapter 3H for design
guidance.

* Install bicycle route signage along the corridor.

PLANNING LEVEL COST ESTIMATE
$6,812,000
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BICYCLE PROJECT #2: HIGHWAY 55 BRIDGE

Roadway: NC Highway 55/US Highway 17

Project Type: Signage, Striping, and Markings

Project Length: 2.75 miles (including bridge ramps)

From: NC 55, Bridgeton

To: Howell Road, New Bern

REASONS FOR PRIORITY RANKING

The

Croatan Regional Bicycle Route crosses the Neuse River at the NC55 bridge

between Bridgeton and New Bern. This bridge is difficult for cyclists to ride because
of the lack of wide shoulders and high traffic volumes. There are currently three travel
lanes in each direction and a narrow shoulder.

PROJECT RECOMMENDATIONS

Restripe the bridge to accommodate a wider shoulder (five foot minimum, wider
preferred) by narrowing travel lanes. Take back width from the inside shoulder
to the extent possible.

Consider installing raised pavement markers along the stripe in each direction to
enhance the separation of bicyclists from motorists. Raised pavement markers
can cause steering difficulties for bicyclists and should not be installed at
locations where bicyclists will enter or exit the shoulder bikeway. See the 2009
Manual on Uniform Traffic Control Device’s (MUTCD) Chapter 3H for design
guidance.

Install signage at the entrances to the bridge and along the bridge marking it as
part of the Croatan Regional Bicycle Route.

Install 54” bike-safe railing on US 17 loop and bridge.

Establish designated yielding areas for bicyclists at bridge ramp crossings that
facilitates an angled (90 degrees desirable where possible) crossing. Yielding
areas should provide sufficient space for several bicyclists to wait simultaneously
until an adequate gap in motorist traffic allows for crossing the ramp. Ensure
sight lines are maximized so that bicyclists see approaching motorized vehicles.
Pavement markings and signage may help indicate the waiting location to
bicyclists and instruct bicyclists to yield to vehicular traffic. Yielding areas may
require shoulder restriping and ramp lane realignment to create adequate
geometry for bicyclists. Note: Further analysis is required to estimate the costs
associated with yielding areas at each of the ramps.

PLANNING LEVEL COST ESTIMATE
$187,000%*

*Cost does not include bicycle yielding areas at bridge ramps.
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EXISTING HIGHWAY 55 BRIDGE RAMP

4-38 CHAPTER 4: RECOMMENDATIONS



CROATAN REGIONAL BICYCLE + TRAILS PLAN

PROPOSED HIGHWAY 55 BRIDGE RAMP: WIDE SHOULDERS
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BICYCLE PROJECT #3: HIGHWAY 58 BRIDGE
Roadway: Cameron Langston Bridge/NC Highway 58
Project Type: Signage, Markings, and Fencing

Project Length: 1.7 miles

From: NC Highway 24

To: NC Highway 58

REASONS FOR PRIORITY RANKING

The Croatan Regional Bicycle Route connects from Cape Carteret to Emerald Isle
along the Cameron Langston Bridge, a two-lane bridge with a 3-4’ paved shoulder. This
bridge’s railings do not meet NCDOT’s current safety standard for bicyclists, which
require a 54” handrail. Additionally, the bridge carries heavy traffic, making it a difficult
connection for cyclists.

PROJECT RECOMMENDATIONS

* Install signage at the entrances to the bridge and along the bridge marking it as
part of the Croatan Regional Bicycle Route.

* Restripe the bridge to widen the shoulders to a minimum of five-foot width.

* Consider installing raised pavement markers along the stripe in each direction to
enhance the separation of bicyclists from motorists. Raised pavement markers
should not be installed at locations where bicyclists will enter or exit the
shoulder bikeway. See the 2009 MUTCD Chapter 3H for design guidance.

» Extend the height of the bridge railing to improve safety for bicyclists and meet
the current standard for bridge railing height. The feasibility and cost of railing
installation requires further analysis.

PLANNING LEVEL COST ESTIMATE Existing Highway 58iBHicge
$82,000%

*This estimate does not include railing. Further analysis is
needed to determine the cost of raising the railing.

Proposed Highway 58 Bridge
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BICYCLE PROJECT #4: NC 101 BRIDGE

Roadway: Core Creek Bridge, NC Highway 10l

Project Type: Signage and Signal Project Length: 0.57 miles
From: Old Bridge Road To: Core Creek Road

REASONS FOR PRIORITY RANKING

The Croatan Regional Bicycle Route crosses the Intracoastal Waterway at the Core
Creek Bridge along NC Highway 101. This two-lane bridge has a narrow shoulder and
annual average daily traffic of 5,900 as of 2012. These conditions, in combination with
the 0.57-mile length of the bridge, make it unsafe for bicyclists and pedestrians to cross.
The bridge is also a segment along the interim East Coast Greenway route.

PROJECT RECOMMENDATIONS

* Install crosswalks and signage in advance of the bridge encouraging pedestrians
to cross and walk against traffic. The exact locations of these crossings require
further analysis.

* Install a pedestrian-activated signal at each end of the bridge. Pedestrians
approaching this signal can activate it to alert motorists to their presence on the
bridge. The signal should be timed to flash as long as the crossing would take for
a typical pedestrian.

* Install a paved shoulder in the approach direction at each end of the bridge.

* Install R4-11 regulatory signs at bridge entrances (BICYCLES MAY USE FULL
LANE) and shared lane markings along the bridge.

* Install a bicycle detector loop in the installed shoulder at each end of the bridge.
This detector should be embedded in the pavement and trigger the pedestrian
signal when a bicyclist passes over it. The signal may be timed to flash for the
average time for a bicyclist crossing when triggered by the bicycle detector loop.

PLANNING LEVEL COST ESTIMATE

$68,000
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BICYCLE PROJECT #5: FERRY ACCOMMODATIONS

REASONS FOR PRIORITY RANKING

Ferries are a critical component to the Croatan Region’s transportation system. Ferries
also form links along several of the major routes recommended in this plan, including
the Croatan Regional Bicycle Route, the Mountains-to-Sea Trail, and the East Coast
Greenway. Currently, bicyclists are not explicitly accommodated at ferries. While
bicycles may be brought onto ferries, bicyclists are not treated as vehicles at boarding

L . Above photo of Ferry to
approach areas and secure parking is not provided on boats. Ocracoke Island from NCDOT

webpage: (https://apps.ncdot.
PROJECT RECOMMENDATIONS gov/newsreleases/Image.

ashx?id=2501&orig=1)
PROJECT RECOMMENDATIONS:

The ferries of the Croatan Region should make accommodations explicitly for bicyclists
to formalize bicycles as vehicles and follow best practices.. The following accommodations
are recommended:

* Reservations — Reservations should be allowed for groups of cyclists, so that
they might be guaranteed space on the ferry, and keep their schedule if on an
organized ride. This would especially apply to the Cedar Island - Ocracoke
Ferry that is crowded during the warm months, and wait time between ferries
is longer. If reservations are not required, there should be a contact number
or address where groups are encouraged to contact ferry personnel to give
advanced notice.

* Boarding approach area — Allow a defined space for bicyclists to gather before
boarding the ferry. This will allow ferry staff to determine the number of cyclists
wishing to board, and bicyclists an opportunity to avoid boarding conflicts with
automobiles. This area should include bicycle racks and benches for the cyclists
use while waiting. Costs associated with a boarding approach area may be
minimal depending on the present configuration.

* Bicycle on board storage — Provide secure bicycle parking facilities for cyclists on
the ferries. Focus bicycle storage space in an accessible space on the lower deck
where available. There are a variety of compact bicycle racks, mounting brackets
or storage hardware available. Many cyclists boarding North Carolina ferries will
likely be touring, carrying heavier loads, and a place or locker to store gear may
be useful.

* Bicycle information - Provide information to cyclists related to cycling routes and
facilities on the ferry website. Also, mapping and tourist materials at the ferry
terminals would be very useful. For a best practice example, see: www.wsdot.
wa.gov/ferries/bicycles.

PLANNING LEVEL COST ESTIMATE

Costs for bicycle accommodations at ferries require further analysis. As a starting point
for that analysis, the average bicycle rack, that accommodates 4 bicycles cost is $660.
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SIGNAGE RECOMMENDATIONS

Bikeway signage is a cost-effective treatment to improve the bicycling environment of a
community or a region. This type of signage is typically referred to as ‘wayfinding,’ which
allows a user to follow an intended route. The planned bicycle routes for this plan were
developed over a year-long process considering input from the project stakeholders and
knowledgeable local cyclists. Please refer to Appendix G: Bicycle Route Signage Best
Practices for guidance on signage standards and placement.

This first section of Appendix G illustrates the best practices in the field of bicycle
route wayfinding. This appendix is ultimately intended to provide the Croatan Region
with a comprehensive guide to the development and implementation of a wayfinding
system that will enhance existing and proposed cycling infrastructure. It provides general
guidance on signage design, including dimensions, color, marking design and layout of
individual signs. This guidance is consistent with the Manual on Uniform Traffic Control
Devices (MUTCD), a publication of sign standards and guidance by the Federal Highway
Administration (FHWA) and includes best practices from other regions throughout the
U.S., including Chicago, Oakland, California, Milwaukie, and Oregon. Utilizing proven
methods that others have successfully used improves the chances of success and saves
time and money reinventing what has already been tested and found effective.

B  WiamNGron
1

NEED FOR ENHANCED BIKEWAY SIGNING A RIVER TO THE SEA
k} @ BIKEWAY EAST A\

Signage can serve both wayfinding and safety purposes such as: S hanmelnk 03

Wrightsville Bch 93

* Helping to familiarize users with the bikeway system

* Helping users identify the best routes to significant destinations Bellamy Mansion 0.3 <&
* Helping to address misperceptions about time and distance EBnan; FOLRAIR
* Helping to overcome a “barrier to entry” for people who do not bicycle Greenfield 129
frequently, but who want to get started Park & Gardens
-

* Alerting motorists to expect bicyclists on the route

. . . T . . S . Example of wayfinding signage

Placing signs throughout the region indicating to bicyclists their direction of travel, ) >
: o o ¢ o from the bicycle boulevard in

the location of destinations, and the riding distance to those destinations makes the Wilimington, NC

bicycle system more accessible to all users. Wayfinding signs also provide visual cues

to motorists that they are driving along a bicycle route and should use caution. Signs

are typically placed at key locations leading to and along bicycle routes, including the

intersection of multiple routes. Choosing the right number of signs is important, since

too many road signs can clutter the right-of-way physically and visually. Bikeway signs be

posted at a height most visible to bicyclists and pedestrians.
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CREATING AN IDENTITY FOR THE CROATAN REGIONAL BICYCLE ROUTE

The following bicycle route logo was developed specifically for this region. The logo was
originally developed as part of the branding for the regional planning process, with earlier
versions of it being used in public meetings and announcements. The logo, therefore, is
already part of the recognizable identity for bicycling in the region. The final version of
the logo is shown below, and should be used in signage as shown in the appendix.

Color specifications:
R:0 G: 117 B: 172
C:88M:49Y: 11 K: 0

BIKEWAY WAYFINDING SIGNAGE DESIGN GUIDANCE

Uniformity, legibility and adherence to existing standards are among the elements to
consider when determining the appropriate wayfinding sign design for the Croatan
Region. National, state, and local standards (if any), along with local input, should guide
the development of signage design.

National guidance on wayfinding signage is found in the MUTCD and the American
Association of State Highway and Transportation Officials (AASHTO) Guide for the
Development of Bicycle Facilities. State of North Carolina guidelines would come from
the North Carolina Department of Transportation (NCDOT), but very little bikeway
sighage information is available from NCDOT beyond that which is available in the
MUTCD. Please see Appendix G: Bicycle Route Signage Best Practices for further
guidance.
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CHAPTER 5: DESIGN GUIDELINES

Chapter Contents OVERVIEW

Overview (5-1) The sections that follow serve as an inventory of bicycle design treatments and provide
guidelines for their development. These treatments and design guidelines are important
because they represent the tools for creating a bicycle-friendly, safe, and accessible
community. The guidelines are not, however, a substitute for a more thorough evaluation
Types O{BchcLLsts (5-4) by a landscape architect or engineer upon implementation of facility improvements.

Some improvements may also require cooperation with the NCDOT for specific design

Design Needs of Bleyelists
(5-2)

Bleyele Facility Selection 1 ytions. The following standards and guidelines are referred to in this guide.
Guidelines (5-5)

The Federal Highway Administration’s Manual on Uniform Traffic Control Devices
(MUTCD) is the primary source for guidance on lane striping requirements, signal

Facility Continua (5-7) warrants, and recommended signage and pavement markings.

Facﬁti‘% Classification (5-¢)

Shared Roadways (5-2) American Association of State Highway and Transportation Officials (AASHTO) Guide
for the Development of Bicycle Facilities, updated in June 2012 provides guidance on

Separated Bikeways (5-12)  gimensions, use, and layout of specific bicycle facilities.

Separated Billkewn Ys at

) The National Association of City Transportation Officials’ (NACTO) 2012 Urban
Intersections (5-12)

Bikeway Design Guide is the newest publication of nationally recognized bikeway design
E’L%OL’Lgtg ot Stngle-Lane standards, and offers guidance on the current state of the practice designs. All of the
Roundabouts (5-22) NACTO Urban Bikeway Design Guide treatments are in use internationally and in many

) ’ cities around the US.
ntersection Crossing

Markings (5-25) Meeting the requirements of the Americans with Disabilities Act (ADA) is an important

part of any bicycle facility project. The United States Access Board’s proposed Public

Rights-of-Way Accessibility Guidelines (PROWAG) and the 2010 ADA Standards for

Retrofitting Existing Streets Accessible Design (2010 Standards) contain standards and guidance for the construction
to add Bil@ewags (5-20) of accessible facilities.

Signage Program (5-25)

Multi-use Paths and Off-  The North Carolina Department of Transportation Complete Streets Planning and
Street Facilities (5-25) Design Guidelines, released in 2012, provide NCDOT and municipality staff with a guide
) . ) to planning and designing streets that meet the needs of all users, including pedestrians,
Typieal Trall Cross-sections o © . S . . . .

. _ bicyclists, and motor vehicles. The guidelines include detailed information on the

for overall Trail Network (5- i ) )
24 processes, street types, and recommendations for creating complete streets in North

Carolina.

Multi-Use Path Crossings
(5-42) Should these standards be revised in the future and result in discrepancies with this

chapter, the standards should prevail for all design decisions. A qualified engineer or
landscape architect should be consulted for the most up to date and accurate cost
estimates.

E’Lhewag Support and
Malntenance (5-52)
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DESIGN NEEDS OF BICYCLISTS

The purpose of this section is to provide the facility designer with an understanding
of how bicyclists operate and how their bicycle influences that operation. Bicyclists,
by nature, are much more affected by poor facility design, construction, and
maintenance practices than motor vehicle drivers. Bicyclists lack the protection
from the elements and roadway hazards provided by an automobile’s structure and
safety features. By understanding the unique characteristics and needs of bicyclists,
a facility designer can provide quality facilities and minimize user risk.

BICYCLE AS A DESIGN VEHICLE

Similar to motor vehicles, bicyclists and their bicycles exist in a variety of sizes and
configurations. These variations occur in the types of vehicle (such as a conventional
bicycle, a recumbent bicycle or a tricycle), and behavioral characteristics (such as the
comfort level of the bicyclist). The design of a bikeway should consider reasonably
expected bicycle types on the facility and utilize the appropriate dimensions.

The figure below illustrates the operating space and physical dimensions of a typical
adult bicyclist, which are the basis for typical facility design. Bicyclists require clear
space to operate within a facility. This is why the minimum operating width is greater
than the physical dimensions of the bicyclist. Bicyclists prefer five feet or more
operating width, although four feet may be minimally acceptable.

Operating
Envelope
8 4"

>

Eye Level
5

Handlebar
Height
38"

Physical Operating Width
26"

Minimum Operating Width
&

Preferred Operating Width

5 Standard Bicycle Rider Dimensions

Source: AASHTO Guide for the Development of
Bicycle Facilities, 3rd Edition
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In addition to the design dimensions of a typical bicycle, there are many other commonly
used pedal-driven cycles and accessories to consider when planning and designing bicycle
facilities. The most common types include tandem bicycles, recumbent bicycles, and
trailer accessories. The figure and table below summarize the typical dimensions for

bicycle types.
510"
g

M
p
{
—_—
— 2'8"

36"

379"

Bicycle as Design Vehicle - Typical Dimensions
Source: AASHTO Guide for the Development of
Bicycle Facilities, 3rd Edition *AASHTO does not

provide typical dimensions for tricycles.

Design Speed Expectations

The expected speed that different types of bicyclists
can maintain under various conditions also influences
the design of facilities such as multi-use paths. The
table to the right provides typical bicyclist speeds
for a variety of conditions.

Bicycle as Design Vehicle - Typical Dimensions

Upright Adult
Bicyclist

Recumbent
Bicyclist

Tandem
Bicyclist

Bicyclist with
child trailer

Physical width

Operating width
(Minimum)

Operating width
(Preferred)

Physical length

Physical height of
handlebars

Operating height
Eye height

Vertical clearance to
obstructions (tunnel
height, lighting, etc)

Approximate center of
gravity

Physical length
Eye height
Physical length

Physical length

Physical width

2ft6in
4ft

5 ft

5ft10in
3ft8in

8ft4in
5 ft
10 ft

2ft9in-3ft
4in

8ft
3ft10in
8 ft

10 ft

2ft8in

Bicycle as Design Vehicle - Design Speed Expectations

Upright Adult
Bicyclist

Recumbent
Bicyclist

Paved level surfacing
Crossing Intersections
Downhill

Uphill

Paved level surfacing

15 mph
10 mph
30 mph
5-12 mph
18 mph

*Tandem bicycles and bicyclists with trailers have typical
speeds equal to or less than upright adult bicyclists.

CHAPTER 5: DESIGN GUIDELINES 5-3



79N> CROATAN REGIONAL BICYCLE + TRAILS PLAN

DESIGN SPEED EXPECTATIONS

The expected speed that different types of bicyclists can maintain under various
conditions also influences the design of facilities such as multi-use paths. The table
to the right provides typical bicyclist speeds for a variety of conditions.

TYPES OF BICYCLISTS

It is important to consider bicyclists of all skill levels when creating a non-motorized
plan or project. Bicyclist skill level greatly influences expected speeds and behavior,
both in separated bikeways and on shared roadways. Bicycle infrastructure should
accommodate as many user types as possible, with decisions for separate or parallel
facilities based on providing a comfortable experience for the greatest number of
people.

The bicycle planning and engineering professions currently use several systems to
classify the population, which can assist in understanding the characteristics and
infrastructure preferences of different bicyclists. The most conventional framework
classifies the ‘“design cyclist” as Advanced, Basic, or Child. A more detailed
understanding of the US population as a whole is illustrated in the figure below.
Developed by planners in Portland, OR? and supported by data collected nationally
since 2005, this classification provides the following alternative categories to address
varying attitudes towards bicycling in the US:

Strong and Fearless (approximately 1% of population) — Characterized by
bicyclists that will typically ride anywhere regardless of roadway conditions or
weather. These bicyclists can ride faster than other user types, prefer direct
routes and will typically choose roadway connections -- even if shared with
vehicles -- over separate bicycle facilities such as multi-use paths.

Enthused and Confident (5-10% of population) — This user group encompasses
bicyclists who are fairly comfortable riding on all types of bikeways but usually
choose low traffic streets or multi-use paths when available. These bicyclists
may deviate from a more direct route in favor of a preferred facility type.
This group includes all kinds of bicyclists such as commuters, recreationalists,
racers and utilitarian bicyclists.

Interested but Concerned (approximately 60% of population) — This user type
comprises the bulk of the cycling population and represents bicyclists who
typically only ride a bicycle on low traffic streets or multi-use trails under
favorable weather conditions. These bicyclists perceive significant barriers to
their increased use of cycling, specifically traffic and other safety issues. These
people may become “Enthused & Confident” with encouragement, education
and experience.

No Way, No How (approximately 30% of population) — Persons in this category
are not bicyclists, and perceive severe safety issues with riding in traffic. Some
people in this group may eventually become more regular cyclists with time
and education. A significant portion of these people will never ride a bicycle
other than on rare occasions or under special circumstances (e.g., in a park,
with a child).

1 Selecting Roadway Design Treatments to Accommodate Bicycles. (1994). Publication No. FHWA-RD-92-073
2 Four Types of Cyclists. (2009). Roger Geller, City of Portland Bureau of Transportation.
http://www.portlandonline.com/transportation/index.cfm?&a=237507
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Enthused and
Confident

Interested but
Concerned

No Way, No How

Typical Distribution of Bicyclist Types
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BICYCLE FACILITY SELECTION GUIDELINES

This section summarizes the bicycle facility selection typology developed for the
Croatan Region. The specific facility type that should be provided depends on the
surrounding environment (e.g. auto speed and volume, topography, and adjacent
land use) and expected bicyclist needs (e.g. bicyclists commuting on a highway versus
students riding to school on residential streets).

FACILITY SELECTION GUIDELINES

There are no ‘hard and fast’ rules for determining the most appropriate type of bicycle
facility for a particular location — roadway speeds, volumes, right-of-way width, presence
of parking, adjacent land uses, and expected bicycle user types are all critical elements
of this decision. Studies find that the most significant factors influencing bicycle use are
motor vehicle traffic volumes and speeds. Additionally, most bicyclists prefer facilities
separated from motor vehicle traffic or located on local roads with low motor vehicle
traffic speeds and volumes. Because off-street pathways are physically separated from
the roadway, they are perceived as safe and attractive routes for bicyclists who prefer
to avoid motor vehicle traffic. Consistent use of treatments and application of bikeway
facilities allow users to anticipate whether they would feel comfortable riding on a
particular facility, and plan their trips accordingly. This section provides guidance on
various factors that affect the type of facilities that should be provided.
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FACILITY CLASSIFICATION

Consistent with bicycle facility classifications throughout
the nation, these Bicycle Facility Design Guidelines identify
the following classes of facilities by degree of separation
from motor vehicle traffic.

Shared Roadways are bikeways where bicyclists and
cars operate within the same travel lane, either side by
side or in single file depending on roadway configuration.
The most basic type of bikeway is a signed shared roadway.
This facility provides continuity with other bicycle facilities
(usually bike lanes), or designates preferred routes through
high-demand corridors.

Shared Roadways may also be designated by pavement
markings, signage and other treatments including
directional signage, traffic diverters, chicanes, chokers and
/or other traffic calming devices to reduce vehicle speeds
or volumes. Shared-lane markings are included in this class
of treatments.

Separated Bikeways, such as bike lanes, use signage and
striping to delineate the right-of-way assigned to bicyclists
and motorists. Bike lanes encourage predictable movements
by both bicyclists and motorists. Paved Shoulders are also
included in this classification.

Cycle Tracks are exclusive bike facilities that combine
the user experience of a separated path with the on-street
infrastructure of conventional bike lanes.

Multi-use Paths are facilities separated from roadways
for use by bicyclists and pedestrians. Greenways and side
paths are included in this classification.

b r ti
CycleTracks -

Multi-use Paths
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FACILITY CONTINUA

The following continua illustrate the range of bicycle facilities applicable to various roadway environments,
based on the roadway type and desired degree of separation. Engineering judgment, traffic studies, previous
municipal planning efforts, community input, and local context should be used to refine criteria when
developing bicycle facility recommendations for a particular street. In some corridors, it may be desirable to
construct facilities to a higher level of treatment than those recommended in relevant planning documents
in order to enhance user safety and comfort. In other cases, existing and/or future motor vehicle speeds
and volumes may not justify the recommended level of separation, and a less intensive treatment may be
acceptable.

Least Protected Most Protected

Arterial/Highway Bikeway Continuum (without curb and gutter)

Shared Lane  Marked Wide  Shoulder ~ Wide Shoulder Cycle Track: Shared Use Path
Curb Lane Bikeway Bikeway protected with
barrier

Arterial/Highway Bikeway Continuum (with curb and gutter)

Marked Wide Conventional Buffered Cycle Track: at- Cycle Track: Cycle Track: curb
Curb Lane Bicycle Lane Bicycle Lane grade, protected with protected with separated
parking barrier

Collector Bikeway Continuum
Shared Lane  Marked Wide  Conventional ~ Wide Bicycle Buffered
Curb Lane Bicycle Lane Lane Bicycle Lane
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SHARED ROADWAYS

On shared roadways, bicyclists and motor vehicles use the
same roadway space. These facilities are typically used on
roads with low speeds and traffic volumes, however they
can be used on higher volume roads with wide outside lanes
or shoulders. A motor vehicle driver will usually have to
cross over into the adjacent travel lane to pass a bicyclist,
unless a wide outside lane or shoulder is provided.

Shared roadways employ a large variety of treatments from
simple signage and shared lane markings to more complex
treatments including directional signage, traffic diverters,
chicanes, chokers, and/or other traffic calming devices to
reduce vehicle speeds or volumes.

This section includes:

+ Signed Shared Roadway
* Marked Shared Roadway

* Bicycle Boulevard

5-8 CHAPTER 5: DESIGN GUIDELINES
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SIGNED SHARED ROADWAYS

Signed Shared Roadways are facilities shared with
motor vehicles. They are typically used on roads
with low speeds and traffic volumes, however can
be used on higher volume roads with wide outside
lanes or shoulders. A motor vehicle driver will
usually have to cross over into the adjacent travel
lane to pass a bicyclist, unless a wide outside lane or
shoulder is provided.

Guidance

Lane width varies depending on roadway
configuration.

CROATAN REGIONAL BICYCLE + TRAILS PLAN

Bicycle Route signage (DII-I) should be applied at
intervals frequent enough to keep bicyclists informed
of changes in route direction and to remind motorists
of the presence of bicyclists. Commonly, this includes
placement at:

Beginning or end of Bicycle Route.

At major changes in direction or at intersections with
other bicycle routes.

At intervals along bicycle routes not to exceed 2 mile.

| BIKE ROUTE |

Discussion

Signed Shared Roadways serve either to provide continuity with other bicycle facilities (usually bike lanes)
or to designate preferred routes through high-demand corridors. This configuration differs from a Bicycle
Boulevard due to a lack of traffic calming, wayfinding, pavement markings and other enhancements designed
to provide a higher level of comfort for a broad spectrum of users.

Additional References and Guidelines

AASHTO. (2012). Guide for the Development of Bicycle
Facilities. FHWA. (2009). Manual on Uniform Traffic Control
Devices.

Materials and Maintenance

Maintenance needs for bicycle wayfinding signs are similar to other
signs, and will need periodic replacement due to wear.
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MARKED SHARED ROADWAY
Description

A marked shared roadway is a general purpose travel
lane marked with shared lane markings (SLM) used
to encourage bicycle travel and proper positioning
within the lane.

In constrained conditions, the SLMs are placed in the
middle of the lane to discourage unsafe passing by
motor vehicles. On a wide outside lane, the SLMs
can be used to promote bicycle travel to the right of
motor vehicles.

In all conditions, SLMs should be placed outside of
the door zone of parked cars.

Consider modifications to signal timing to induce a
bicycle-friendly travel speed for all users.

When placed adjacent to parking, SLMs
should be outside of the “Door Zone.”

Minimum placement is |1’ from curb.

l

_

Placement in center of
travel lane is preferred in
constrained conditions.

Guidance

In constrained conditions, preferred placement is in
the center of the travel lane to minimize wear and
promote single file travel.

Minimum placement of SLM marking centerline is |1
feet from edge of curb where on-street parking is
present, 4 feet from edge of curb with no parking. If
parking lane is wider than 7.5 feet, the SLM should be
moved further out accordingly.

MUTCD R4-11
(optional)

MUTCD D1 -1
(optional)

a

N

MAY USE

| BIKE ROUTE

FULL LANE

Discussion

Bike Lanes should be considered on roadways with outside travel lanes wider than |5 feet, or where other
lane narrowing or removal strategies may provide adequate road space. SLMs shall not be used on shoulders,
in designated Bike Lanes, or to designate Bicycle Detection at signalized intersections. (MUTCD 9C.07)

This configuration differs from a Bicycle Boulevard due to a lack of traffic calming, wayfinding, and other
enhancements designed to provide a higher level of comfort for a broad spectrum of users.

Additional References and Guidelines Materials and Maintenance

AASHTO. (2012). Guide for the Development of Bicycle Facilities.
FHWA. (2009). Manual on Uniform Traffic Control Devices.
NACTO. (2012). Urban Bikeway Design Guide.

NCDOT. (2000). Traditional Neighborhood Development (TND)
Guidelines.

Placing SLMs between vehicle tire tracks will increase the
life of the markings and minimize the long-term cost of the
treatment.

5-10 CHAPTER 5: DESIGN GUIDELINES



BICYCLE BOULEVARD

Description

Bicycle boulevards are a special class of shared
roadways designed for a broad spectrum of bicyclists.
They are low-volume, low-speed local streets modified
to enhance bicyclist comfort by using treatments such
as signage, pavement markings, traffic calming and/or
traffic reduction, and intersection modifications. These
treatments allow through movements of bicyclists
while discouraging similar through-trips by non-local
motorized traffic.

Materials and Maintenance

Vegetation should be regularly trimmed to maintain
visibility and attractiveness.

CROATAN REGIONAL BICYCLE + TRAILS PLAN

Guidance

Signs and pavement markings are the minimum
treatments necessary to designate a street as a
bicycle boulevard.

Bicycle boulevards should have a maximum posted
speed of 25 mph. Use traffic calming to maintain an
85th percentile speed below 22 mph.

Implement volume control treatments based on the
context of the bicycle boulevard, using engineering
judgment. Target motor vehicle volumes range from
1,000 to 3,000 vehicles per day.

Intersection crossings should be designed to
enhance safety and minimize delay for bicyclists.

Signs and Pavement Markings identify the

street as a bicycle priority route.

Partial Closures and
other volume management
tools limit the number

of cars traveling on the
bicycle boulevard.

Enhanced Crossings
use signals, beacons,
and road geometry to
increase safety at major

intersections. speed.

Speed Humps
manage driver

Curb Extensions
shorten pedestrian
crossing distance.

Mini Traffic Circles
slow drivers in advance of
intersections.

Discussion

Bicycle boulevard retrofits to local streets are typically located on streets without existing signalized
accommodation at crossings of collector and arterial roadways. Without treatments for bicyclists, these
intersections can become major barriers along the bicycle boulevard and compromise safety.

Traffic calming can deter motorists from driving on a street. Anticipate and monitor vehicle volumes on
adjacent streets to determine whether traffic calming results in inappropriate volumes. Traffic calming can be
implemented on a trial basis.

Additional References and Guidelines Materials and Maintenance

Alta Planning + Design and IBPI. (2009). Bicycle Boulevard
Planning and Design Handbook.

BikeSafe. (No Date). Bicycle countermeasure selection system.
Ewing, Reid. (1999).Traffic Calming: State of the Practice.
Ewing, Reid and Brown, Steven. (2009). U.S. Traffic Calming
Manual.

Vegetation should be regularly trimmed to maintain visibility and
attractiveness.
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SEPARATED BIKEWAYS

Designated exclusively for bicycle travel, separated
bikeways are segregated from vehicle travel lanes by
striping, and can include pavement stencils and other
treatments. Separated bikeways are most appropriate
on arterial and collector streets where higher traffic
volumes and speeds warrant greater separation.

Separated bikeways can increase safety and promote
proper riding by:

* Defining road space for bicyclists and
motorists, reducing the possibility that
motorists will stray into the bicyclists’ path.

* Discouraging bicyclists from riding on the
sidewalk.

* Reducing the incidence of wrong way riding.

* Reminding motorists that bicyclists have a
right to the road.

This section includes:

* Shoulder Bikeways ' == = 4 \
* Bicycle Lanes J_F(f”":#,/ ﬁ‘f‘ | N :
* Buffered Bike Lanes A BUﬁeredB'ketane_:} - O \

* Uphill Bicycle Climbing Lane
* Cycle Tracks
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SHOULDER BIKEWAYS
Description Guidance
Typically found in less-dense areas, shoulder bikeways
are paved roadways with striped shoulders (4'+) wide
enough for bicycle travel. Shoulder bikeways often, but  If it is not possible to meet minimum bicycle lane
not always, include sig