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Abstract  

Cycling has increased in popularity throughout the US, thanks in part to local investment 

in bike path infrastructure. Cycling is not only accessible, cheap and good for the environment 

but is also a healthy form of transportation. The safety and upkeep of bike paths can have an 

impact on their overall use. The goal of this project is to assess the conditions and current use 

of bike paths in the city of Keene, New Hampshire. Data were obtained using bike counters, 

GPS receivers, visual counting and through surveys administered to the public and Keene State 

College students.  

Data from the two survey samples were analyzed in Excel and SPSS and results showed 

varying frequencies of use, opinions about path conditions, and levels of knowledge regarding 

the paths. Results also revealed that upperclassmen are more aware of, and use the paths more 

frequently, than underclassmen. Field data showed that the paths get maximum use between 

ten in the morning and six at night, when there is the most light. This was further confirmed by 

survey results which showed that path users are more concerned about their safety at night. 

Data also showed that paths get significantly more use from walking than from cycling.  
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Finding a way to change ǇŜƻǇƭŜǎΩ ǇǊƛƳŀǊȅ ƳƻŘŜ ƻŦ ǘǊŀƴǎǇƻǊǘŀǘƛƻƴ ǘƻ ǘƘŜ ōƛŎȅŎƭŜ ŎƻǳƭŘ 

potentially address many of the wƻǊƭŘΩǎ ǎƻŎƛŀƭ ŀƴŘ ŜƴǾƛǊƻƴƳŜƴǘŀƭ challenges. The United States 

is burdened by increasing rates of diabetes and heart disease, and substantial air pollution. 

Potential methods to reduce the impact from these health and environmental issues should be 

a main concern of local and regional governments. Biking reduces multiple types of pollution 

and decreases the risk of car accidents by removing cars from the road, and decreases the 

incidence of fatal diseases caused by a lack of exercise.  Networks of bicycle pathways are 

becoming popular in urban centers of the United States.  Some of the busiest cities have 

embraced bicycling not just for recreation, but as a major component of transportation, 

resulting in the need for strong bicycling infrastructure. 

Portland, Oregon is known as one of the most bike friendly cities in the United States.  It 

has an infrastructure which includes 86 miles of bike paths, 30 miles of low-traffic bike 

boulevards and 176 miles of bike lanes, all of which are used by 8 percent of citizens who claim 

that biking is their primary form of transportation, and an additional 10 percent who say a bike 

is their secondary vehicle (Brown 2013).   

Some cities like Washington D.C. have had bike paths within their city limits for many 

years, but have recently realized that updates must be made to keep pace with the ever 

changing urban environment. Developing a successful bike path infrastructure takes 

persistence, as it is important to provide individuals access to recreational, business, and 

residential areas.  This is a struggle in many cities that have developed in a sprawl like fashion. 

Bicycle sharing companies are one response to the increasing interest in alternative 

transportation.  Hub Way in Metro-Boston and Bicing in Barcelona, Spain have flourished within 
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their cities. Hub Way currently has over one hundred different stations around the city and over 

1,000 bikes to share. Bicing is an even larger company that has 420 stations and over 6,000 

bicycles in rotation. These systems require an initial subscription which allows the user to pay 

before they ride a bike to commute around the city. In Barcelona, the bike stations have 

enough room for thirty to forty bikes and are located on major roadways close to subway 

stations. The system covers approximately 70 percent of the city and has a daily use of about 

47,000 people and an annual ridership of almost fourteen and a half million people (City of 

Barcelona).  These numbers portray a substantial acceptance of the program by city residents. 

These systems are becoming popular in other cities around Europe and the United States.. 

Employment, reduction of air and noise pollution, decrease in traffic congestion, and a 

decrease in traffic accidents are some of the many important benefits derived from bike sharing 

(City of Barcelona). 

 
                              Figure 1: Biking lane in Barcelona, Spain 
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Transportation and Health Concerns 

The United StatesΩ dependence on automobiles has grown since Henry Ford rolled the 

first Model T off the assembly line in 1908. This dependence was facilitated by the growth of 

urban sprawl, which has had a negative effect on transportation efficiency.  Cheap fuel and land 

prices led to increased investments for highway construction that have contributed to an 

increase in a sprawl of urban development.  The problem was exacerbated by oil companies 

that pushed local railroads out of business.  The expansive nature of current urban 

infrastructure cannot support a complete change to alternative transportation due to this 

sprawled pattern.  Some places around the United States like Keene, New Hampshire actively 

promote alternative transportation as a means to increase physical activity and improve 

community health. 

Air pollution and community health problems go hand in hand. The negative side effects 

of our current transportation infrastructure include worsening air quality, declining human 

health, and roadways that cannot sustain current peak traffic levels.  Carbon dioxide emissions 

may be just one contributing factor of air pollution but it is a major environmental risk to 

health.  Lower levels of air pollution in a city can contribute to a healthier community.   

The use of alternative transportation like walking or biking can also decrease health 

concerns like obesity.  Obesity rates have doubled in adults and children since the 19тлΩǎΦ aƻǊŜ 

than one third (34.9 percent) of adults were obese in 2011-2012.     Conditions including heart 

disease, stroke, type 2 diabetes and certain types of cancer have been connected to obesity.  

Obesity in the U.S. has a medical cost of $147 billion in 2008 which is $1,429 per person higher 

than those of normal weight (Center for Disease Control and Prevention 2013). 
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Welcome To Keene 

Keene is a relatively small city with a population of 23,272 residents located in 

Southwestern New Hampshire (Figure 2). However, it is a regional center that serves a much 

larger daytime population of workers and shoppers. The city is only 6.4 square miles north to 

south and 8.4 square miles east to west. Keene is mostly flat, making it ideal for alternative 

modes of transportation such as biking, walking, and boarding (Figure 3).  

Through the efforts of several organizations, Keene is taking the initiative to become a 

greener city. Keene is currently a member of the Monadnock Region Transportation 

Management Association (MRTMA), which is a coalition of organizational and individual 

members interested in a sustainable transportation future for the region.  Pathways For Keene 

(PFK) is a non-profit group of volunteers who promote the development and use of bicycle and 

pedestrian pathways. Through PFK, the Institute for Community Environment Management 

published a report called the Roundhouse-T Project that eventually was incorporated into the 

City of Keene Bicycle/Pedestrian Pathways Master Plan. The Roundhouse-¢ tǊƻƧŜŎǘǎΩ ƻōƧŜŎǘƛǾŜ 

is ǘƻ ŎǊŜŀǘŜ ŀ ά¢-ǎƘŀǇŜŘέ ƛƴǘŜǊǎŜŎǘƛƻƴ ǘƻ ŎƻƴƴŜŎǘ bike path routes that lead outward from the 

city to the east, west and south. These major routes are: south to Swanzey, Winchester, and 

Hinsdale, east towards Marlboro, Harrisville and Jaffrey, and west towards Westmoreland and 

Walpole. 

The Green Team is a group in Keene whose work wiƭƭ ǎǳǇǇƻǊǘ ǘƘŜ ŎƛǘȅΩǎ Ǝƻŀƭǎ ŦƻǊ 

achieving sustainability. They are developing a comprehensive plan for addressing the 

environmental challenges that city government will face in the coming years. Ultimately, the 

ǿƻǊƪ ǘƘŀǘ ǘƘŜ DǊŜŜƴ ¢ŜŀƳ ŘƻŜǎ ǿƛƭƭ ǎǳǇǇƻǊǘ ǘƘŜ Ǝƻŀƭǎ ƻŦ YŜŜƴŜΩǎ ŎƛǘƛȊŜƴǎ ǘƻ ŀŎƘƛŜǾŜ ŀ 
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sustainable community.  Keene also has a Committee for Climate Protection (CCP) whose 

mission is to educate the community on the effects of global climate change and how the 

reduction of greenhouse gas emissions can be good for public health. 

 

These organizations are working to bring citizens together and to create a healthy active 

community. This effort is vital for achieving the goals within Vision 2020, which plans for an 

environmentally-conscious and physically active community. The City of Keene has a goal of 

encouraging more people to ride bicycles for personal, business, social and recreational trips. 

 

 

 

Source: NH GRANIT and Authors 

Figure 2: Map of Keene, NH 
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Biking 

Over twenty miles of bike paths run through the City of Keene and extend further into 

surrounding towns.  These paths provide residents and citizens with a safe way of travelling via 

bike or foot.  These trails lead to many different parks where more recreational activities 

await.  In the Keene area there are approximately 2,000 acres of recreational land. This land 

falls under the care of YŜŜƴŜΩǎ tŀǊƪǎ ŀƴŘ wŜŎǊŜŀǘƛƻƴ 5ŜǇŀǊǘƳŜƴǘΦ  The bike trails and parks 

promote healthy living and offer citizens opportunities to experience regular physical activity.  

Bike paths require constant maintenance due to wear and tear from users and from 

weather.  Bicycle and pedestrian safety is essential to a successful bike friendly community.  

The city of Keene has several local citizen-based organizations dedicated to improving the 

Source: NH GRANIT and Authors 
Figure 3: Map of Keene, NH Relief 
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quality of bicycle and pedestrian activities within the community. These organizations include: 

Heart of New England Cycling Club, Pathways for Keene Inc., Team Frank, and Keene Crime 

Watch Bike Patrol.  These groups engage in the education of the community about pathway 

development, fundraising, and sponsor special events such as mountain cycling, in-line skating 

and other activities.  Positive interaction between cyclists, pedestrians, and drivers needs to be 

promoted and taught.  Dispersing information to the public regarding laws and regulations by 

creating maps and brochures can be helpful. Giving the community this information can 

encourage residents to be safe and pursue active living. 

Safety is a major issue when cyclists are traveling on shared roadways.  A shared 

roadway is any street or highway which contains no special provisions for bicyclists.  There are 

numerous roads in cities and towns where there is no dedicated space for cyclists, causing an 

increase in unsafe traveling.  According to Bicycle/Pedestrian Path Master Plan 1999, most 

shared roadways are typically a twelve foot wide travel lane with no shoulders, allowing cars to 

pass only by crossing the center line or moving into another traffic lane. These lanes are safer 

on local streets in residential areas with lower traffic speeds, however, larger and busier streets 

present more risk to both cyclists and motorists.  Changes can be made to increase the safety of 

these shared bike lanes. These changes include widening the roadways to provide additional 

operating room for the cyclist and paving shoulders on rural roadways. A wider, paved shoulder 

allows cyclists to feel safer and more confident while riding.  Locations of signs are a major 

factor for both motorists and cyclists as well.  ά{ƘŀǊŜ ǘƘŜ wƻŀŘέ signs encourage motorists to 

look for cyclists on roadways. 
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Bike paths separated from roadways are safer but creating them is timely and 

costly.  According to the Bicycle/Pedestrian Path Master Plan (1999) the creation of a bike path 

can cost anywhere from $300,000 - ϷпллΣллл ǇŜǊ ƳƛƭŜ ŘǳŜ ǘƻ ǘƘŜ Ŏƻǎǘ ƻŦ ŀŎǉǳƛǊƛƴƎ ǘƘŜ άǊƛƎƘǘ-of-

ǿŀȅέ, and the need for building bridges. Shared bike lanes are far less expensive to make, and 

range from $3,000-$30,000 per mile.  

Bike Paths of Keene 

There are four main paths in the city of Keene bike path system:  Cheshire Rail Trail, 

Ashuelot Rail Trail, Appel Way Trail, and the Jonathon Daniels Trail which is also called the 

Ashuelot River Trail (Appendix A and B).  Along with these paths, Washington Street and 

Marlboro Street have bike lanes and sharrows in which cyclists ride alongside motor vehicles.  A 

bike lane is a specific lane on the side of the road made for cyclists.  A sharrow is indicated by 

markings on the street where cyclists may ride. A sharrow is not a designated lane, but the 

markings warn drivers that cyclists have the right to ride in that area. The sharrows, lanes, and 

path system helps to create safer travelling for cyclists and pedestrians, and to connect 

residents to major shopping centers and areas of interest. 

 The Cheshire Rail Trail is an abandoned railroad line that was used by trains in the late 

муллΩǎ ŀƴŘ ŜŀǊƭȅ мфллΩǎΦ  It was then converted into a bike path and has become a main route 

for traveling across town either by bike or foot.  The main part of the path starts in 

southeastern Keene, running through the center of town, and then over New Hampshire State 

Highways 9/10/12 on The North Bridge, which creates a safer passage over the highway.  This 

section of the path is paved with asphalt. After crossing the North Bridge the path runs near 

Stonewall Farm and continues north into Surry, NH.  West of the North Bridge, the path turns to 
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a hard pack material for a mile or so.  This material is nearly as smooth as the asphalt.  The 

Cheshire Rail Trail is an important route for non-motorists as it connects people to shopping 

areas like the Center at Keene, the Colony Mill Marketplace, Target, and the new Monadnock 

Food Co-op.   

 The Ashuelot Rail Trail is another retired railroad line that has been converted into a 

usable bike path.  This path begins at the Center at Keene shopping center and runs south.  The 

Ashuelot Rail Trail runs on the east side of the Keene State College campus, allowing college 

students to have a safe route into the center of Keene.  The path continues south and 

eventually reaches NH Route 101. NH 101 is a very busy highway with little gaps in traffic, 

making for a dangerous place to cross for cyclists and pedestrians.  The surface of the path 

north of the NH 101 intersection is paved asphalt.  South of the 101 intersection the path is 

made of hard pack material. It continues south into Swanzey, NH.  The Ashuelot River Trail 

allows access to landmarks such as the Riverside Plaza, the Joyce Athletic Fields, and the Keene 

State College Athletic Complex. 

 The Jonathon Daniels Trail begins at its intersection with the Cheshire Rail Trail and runs 

north, parallel with the Ashuelot River.  The path is made of natural materials, but it is cleared 

of trees and brush for cyclists.  It runs north until it meets with the Appel Way Trail.  Although 

the Jonathon Daniels Trail does not have any major landmarks within a close proximity, it does 

connect people who live on Court Street to the center of town.  Also, as an extension of  the 

Ashuelot River Park people using the park often walk along the path. 

 The last path in the system is the Appel Way Trail.  There are two access points: one at 

the Wheelock Park entrance and another at the intersection of Court Street.  Starting at Court 



 

 
11 

Street the path runs west on a large pedestrian bridge over the Ashuelot River and then 

underneath an existing auto bridge of NH Highway 9.  After a short segment, the path runs 

underneath the highway again and then comes to a hill where it joins NH Highway 9 on a bridge 

over NH State Highway 12. Here the path is separated from the highway by a concrete barrier 

topped with a chain link fence. It then continues west where it runs through Wheelock Park and 

ends at Park Avenue. 

 In addition to these five paths, there are also many natural and unbuilt paths in Keene 

located in Ashuelot River Park and Robin Hood Park.  A significant example is the path that 

continues north beyond the Jonathon Daniels intersection with the Appel Way Trail.  This small 

section of path may get most of its use by employees at Cheshire Medical Center.  They likely 

use this natural path to get exercise and fresh air during breaks. 

 The Keene State College Trail is not recognized by the City but is used daily by students 

and local residents.  It runs through the Keene State College campus and has two intersections 

with the Ashuelot Rail Trail.  Most college students use it to access the Joyce Athletic fields or 

the Keene State Athletic Complex for sporting events.  It is also heavily used for running by the 

cross country and track teams at Keene State College.  The Keene State College Trail is 

important because there is a pedestrian bridge known locally as άWǳǊŀǎǎƛŎ tŀǊƪέΣ which allows 

students to safely cross under NH 101 to the athletic fields.  This underpass offers a safer 

alternative to crossing the highway but it does present a personal safety issue, as the path here 

is dark and out of view. 
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Keene Master Plan 

In the spring of 2006 the regional hospital for Keene and surrounding region, Cheshire 

Medical Center/Dartmouth-Hitchcock Keene challenged Cheshire County to become the 

healthiest community in the nation by the year 2020.  From this challenge came the Vision 2020 

project (Cheshire Medical Center 2010). The project focuses on five main areas that the 

community can work on to improve their health (Figure 4). This is a community change 

initiative designed to foster and sustain a positive culture of health throughout Cheshire 

County. 

 
Figure 4: Five main areas of the Vision 2020 project 

 

YŜŜƴŜΩǎ /ƻƳǇǊŜhensive Master Plan (2010) discusses the components of a walkable 

community. Much of downtown Keene is walkable with a mix of land uses, provision of 

sidewalks, connections to trails, and close proximity of goods, services, housing, and 

ŜƳǇƭƻȅƳŜƴǘΦ ¢ƘŜ Ƴŀƛƴ ǊŜŀǎƻƴ YŜŜƴŜ ƛǎ ƴƻǘ ŎƻƴǎƛŘŜǊŜŘ ŀ άǿŀƭƪŀōƭŜ ŎƻƳƳǳƴƛǘȅέ ƛƴ YŜŜƴŜΩǎ 

Comprehensive Master Plan is because its current walkablity is limited to downtown.  In order 
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for Keene to be considered a walkable community, pedestrians and cyclists need to be kept 

safe from traffic along major corridors, and paths must be updated to support the increased 

number of users. KeŜƴŜΩǎ /ƻƳǇǊŜƘŜƴǎƛǾŜ aŀǎǘŜǊ tƭŀƴ ŘƛǎŎǳǎǎŜs ǘƘŜ ŎƻƴŎŜǇǘ ƻŦ άŎƻƳǇƭŜǘŜ 

ǎǘǊŜŜǘǎΦέ ¢Ƙƛǎ ƛǎ ŀ ƴŀǘƛƻƴŀƭ ǇǊƻƎǊŀƳ ǘƘŀǘ ŜƴŎƻǳǊŀƎŜǎ ƭƻŎŀƭ ƳǳƴƛŎƛǇŀƭƛǘƛŜǎ ŀŎǊƻǎǎ ǘƘŜ ŎƻǳƴǘǊȅ ǘƻ 

build road networks that are safer and more welcoming to all forms of transportation.  

A healthy lifestyle has many positive outcomes that can help an individual live a longer 

and more fulfilling life.   An effective means of encouraging healthy living is to start with 

younger generations.  Creating separate bike paths is an important way to encourage cycling 

among children who are not skillful enough to ride in traffic.   In Keene, the 5-2-1-0 After School 

Club motivates children to participate in physical activities outside. The club provides άŀƎŜ 

appropriate, meaningful and fun activities enabling children to learn and experience a 

ŎƻƴƴŜŎǘƛƻƴ ōŜǘǿŜŜƴ ōŜƛƴƎ ǇƘȅǎƛŎŀƭƭȅ ŀŎǘƛǾŜΣ ŜŀǘƛƴƎ ǿŜƭƭΣ ŀƴŘ ǎǘŀȅƛƴƎ ƘŜŀƭǘƘȅέ ό±ƛǎƛƻƴ нлнлύΦ ¢ƘŜ 

objective of the 5-2-1-0 programs is for kids to: eat (5) servings of fruit/vegetables per day, cut 

screen time (TV) to (2) hours per day, participate in at least (1) hour of physical activity per day, 

and reduce sugar intake to (0). This program plays a major role in educating children. Obtaining 

this knowledge at a young age can prepare an individual for a healthy active future (Cheshire 

Medical Center 2010). 

Demographics 

YŜŜƴŜΩǎ population has increased by 3.7 percent over the past thirty years. According to 

the U.S. Census Bureau the population as of July 1st 2012 was 23,272 people. This is a slight 

decline in population (-0.6 percent) from the 2010 census which listed the population at 23,409. 

Within this population, there are 9,052 occupied households and 4,843 families. 



 

 
14 

2,000 1,500 1,000 500 0 500 1,000 1,500 2,000

< 5

10 to 14

20 to 24

30 to 34

40 to 44

50 to 54

60 to 64

70 to 74

80 to 84

Population 

A
g
e

 G
ro

u
p 

Female Male

The median age of New Hampshire residents is 41.1 years old, while the median age of 

Keene ƛǎ опΦ YŜŜƴŜΩǎ ŘŜƳƻƎǊŀǇƘƛŎǎ ŀǊŜ ƘƛƎƘƭȅ ƛƳǇŀŎǘŜŘ ōȅ its college population 

The largest age group in Keene is 18 to 24 years old at 24.1 percent (Figure 5). This is 

mainly because of the presence of three local colleges: Keene State College, Antioch University 

New England, and River Valley Community College.  Keene State College has an enrollment of 

over 5,000 undergraduate students, or 22 percent of the population of Keene.  Antioch with 

over 1,000 students and River Valley with a little over 1,300 students make up a smaller portion 

of the population and each has an older median age then Keene State.   

 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

      

Figure 5: Population Pyramid of Keene, NH 
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The diminished amount of physical activity among communities has created a 

movement to implement increased options for healthy living.  People are influenced by the 

natural and built environment around them.  Bike path systems that interconnect between 

local businesses and residential areas can be used to promote this mission.   

Promoting Active Living 

The apparent decrease in physical activity among Americans has encouraged 

communities to look for effective ways to support exercise. Although the bicycle has been 

extremely popular throughout Europe since the 20th century, the age of railroads and 

automobiles overshadowed it as a means of alternative transportation in the United States.    

Mailbach (2003) discusses how community members can use social marketing as a 

means of promoting active living just like companies use social marketing to promote their 

ǇǊƻŘǳŎǘǎΦ IŜ ǎǘŀǘŜǎ ǘƘŀǘ ƳŀǊƪŜǘƛƴƎ ǿƛƭƭ ŜƴƘŀƴŎŜ ƛƴŘƛǾƛŘǳŀƭΩǎ ƳƻǘƛǾŀǘƛƻƴ ǘƻ ǳǘƛƭƛȊŜ ǇŀǊƪǎΣ ōƛƪŜ 

paths, and public facilities. Mailbach concluded that the use of social marketing can aid in 

identifying consumers who are less physically active and encourage them to pursue healthy 

alternatives. However, active living is often hindered by the way cities are constructed. The 

built environment within a community determines whether citizens have the capability of 

spending their free time doing healthy activities outdoors.  This can be resolved through the 

work of urban planners and developers.  Providing new greenspace and creating networks of 

bike paths between these spaces can increase active lifestyles for those who previously lack 

access.  City planning efforts designed to increase the use of bikes opens opportunities for 

people to get their daily recommended physical activity.  Adding bike lanes on roadways and 
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placing bike racks in convenient locations are also important parts of bike planning projects. 

Advertisement for these new features can help promote their use.  

The construction of bike paths can be facilitated by using existing public land, or by 

using the άǊƛƎƘǘ of wayέ along utility line corridors or abandoned rail lines.  In 1983 the U.S. 

Congress passed the National Trails System Act which allowed abandoned rail beds to be used 

for alternative transportation (Penna 1995). During World War I, there were 270,000 miles of 

actively used rail line and by 1995 this declined to 130,000 miles.  In many places these unused 

rails are being transformed into trail systems (ibid. 1995).  One of the advantages of using 

abandoned rail lines is that they are relatively flat, and are therefore accessible for children, 

elderly, and people with disabilities. The factors that went into building a safe rail line turn out 

to be very beneficial for recreation. Trains required broad turns and gentle slopes as well as a 

ten foot wide easement. The lines link cities and towns in convenient locations making them 

more desirable for recreation. 

        The benefits of reclaiming Ǌŀƛƭ ƭƛƴŜǎ ŦƻǊ ǘƘŜ ǇǳǊǇƻǎŜ ƻŦ άǊŀƛƭ ǘǊŀƛƭǎέ ŀǊŜ ƴƻǘ ƭƛmited to their 

convenience. Rail trails also keep the historic aspects of the rail line alive. These trails are a 

reminder that the railroads were indispensable to the economic growth of the United States 

(Fogel 1964). 

Bike Lanes and Urban Development 

The process of designing a successful bike path without using an existing path like a rail 

trail is complicated and costly.  Creating a separate road for pedestrians and cyclists is a 

transportation strategy that has slowly gained popularity over the past two decades. If cities 

were to convert to a bike friendly system, they could reduce street congestion, air pollution, 



 

 
18 

and noise pollution. To do so cities would replace travel lanes and roadside parking with bike 

lanes. Limiting travel lanes encourages drivers to use the provided bike lanes. Bike-sharing 

companies allow citizens who drive or take a train downtown to commute around the city 

without having to bring their own bicycle. These companies have parking stations at convenient 

locations, and allow users to get to their point of interest in a timely manner. This gives citizens 

a less costly form of transportation with a greater health benefit.  

One particular bike path that has been developed and proven to be successful is the 

Midtown Greenway of Minneapolis, MN (Davidson 2008).  The Greenway is 5.5 miles long and 

follows the former railroad through the southern part of the city.  In these higher populated 

areas it is normal to see a large number of people choosing to bike to their 

destinations.  Several thousand people use the Greenway each spring, summer, and fall while 

hundreds of hearty cyclists and runners use it each winter (Midtown Greenway Coalition, 

2013). It is stressed that when assembling a project like this, attractions have to be accessible to 

recreational paths as well as neighborhoods, shops, restaurants, and other places of interest. 

Trails may be funded through parks and recreation departments along with the 

transportation and public works departments (Forsyth and Kruse 2011). Grant programs 

administered by the Federal Transit Administration (FTA) may be used to fund the design, 

construction, and maintenance of pedestrian and bicycle projects that enhance or relate to 

public transportation facilities (Federal Register 2011).  Some projects seek donations from the 

community, for example the Midtown Greenway Coalition has a website where citizens can 

donate money to help enhance and protect this path. Funding often makes these projects 
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possible and ultimately provides a more cost efficient way of keeping people safe when 

traveling by bike or foot. 

Safety on Bike Paths 

Safety is another important focus for urban planners when designing bike paths. They 

must take into consideration the safety of the cyclists and pedestrians, as well as motorists. 

Urban designers have long been keen on attending to the pedestrian environment. Forsyth and 

Kruse (2011) discuss how in the past, people considered cyclists another form of vehicle, while 

ƻǘƘŜǊǎ ǎŜŜ ǘƘŜƳ ŀǎ ŀ άŦŀǎǘŜǊ ǇŜŘŜǎǘǊƛŀƴέΦ  hƴŜΩǎ ǇŜǊŎŜǇǘƛƻƴ ƻŦ ǿƘŜǘƘŜǊ ōƛƪŜǎ ŀǊŜ άǎƭƻǿ ŎŀǊǎέ ƻǊ 

just pedestrians is an important distinction when it comes to safety and travel. Cyclists move 

further and faster than pedestrians, making cycling more feasible when traveling a mile or 

ƳƻǊŜΦ !ƭǘŜǊƴŀǘƛǾŜƭȅΣ ǘƘŜ ōƛŎȅŎƭŜ Ŏŀƴ ōŜ ǊŜŎƻƎƴƛȊŜŘ ŀǎ ŀ ǾŜƘƛŎƭŜ ŀƴŘ ƴƻǘ ŀ άǇŜŘŜǎǘǊƛŀƴέ όƛōƛŘ 

2011) 

Forsyth and Kruse (2011) describe three different classes of cyclists; the A class is 

advanced cyclists, the B class is ΨōŀǎƛŎΩ ŎȅŎƭƛǎǘǎ ǿƘƻ ŀǊŜ ƭŜǎǎ ŎƻƴŦƛŘŜƴǘΣ ŀƴŘ the C class is child 

cyclists. The authors stress that it is important to acknowledge these separate classes of cyclist 

for efficient planning. Having multiple bike paths to accommodate each class of cyclist would be 

ideal, but with traffic and multiple intersections it is not plausible.  The key to making a 

successful bike path is to combined the needs of all the classes and design something that is 

safe for everyone. 

In the United States, traffic fatalities account for a large portion of deaths.  In 2011, 

32,367 people were killed due to motor vehicle accidents, and of these, 5,307 were non-

motorists (NHSTA 2011). Cyclists are safer when they are separate from the normal flow of 
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traffic. Infrastructure is very important when it comes to bike lanes. The chance of injury drops 

about 50 percent when riding on a similar road with a bike lane and no parked cars. The same is 

true on local streets with designated bike lanes. A bike lane that is separated from the flow of 

traffic by a physical barrier can decrease the risk of injury by 90 percent (Badger 2012). 

There are positives and negatives to having bike paths separate from main roads. 

Schneider (2000) states that fewer motor vehicle accidents are likely to occur if bike lanes are 

separated from car traffic. Paths separated from main roads can be just as unsafe as paths 

along main roads, if planners do not take certain measures. Bike paths that are separated from 

main roads are far more prone to criminal activity. In response, Schneider (2000) suggests that 

it is important for planners to incorporate proper natural surveillance, including lighting and 

signage when planning bike paths. 

Sufficient lighting on bike paths is very important because criminals are more likely to 

act in the dark. Proper signage is needed to prevent people from getting lost and to prevent 

accidents with motorists (ibid 2000). Natural surveillance also increases the cyclistΩs safety. 

Criminals are less likely to victimize people when others are nearby. The further away path 

users are from the view of passing Good Samaritans, the more easily they could be victimized. 

In response, there should not be thick brush or tall solid fences surrounding bike paths in areas 

with criminal history. 

Bike lanes and walkable paths are a useful choice of transportation because they are 

good for the environment and a safe choice for exercise (Harney 2009). They provide 

commuters with an easy and healthy alternative to driving to work and can shorten the 

commute. They also help to cut down traffic congestion on main roads and increase the safety 
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of pedestrians. Bike lanes require particular characteristics in order to grant the users safety. 

Unlike off-road paths, bikers travel alongside cars, trucks, and other motorized vehicles leaving 

them at risk to fatal collisions. If the existing infrastructure cannot support these lanes then 

riders are forced to illegally use sidewalks or use dangerous travel lanes. 

The presence of a college may be an important contributor to urban pollution, because 

a lot of young adults are dependent on their cars and most bring them along to school. Parking 

is always a problem and the additional cars can lead to more traffic problems. Harney (2009) 

states that άƳŀƴȅ ŎƻƭƭŜƎŜ ŎŀƳǇǳǎŜǎ ŀǊŜ ōŜŎƻƳƛƴƎ ƳƻǊŜ ŘŀƴƎŜǊƻǳǎ ŦƻǊ ǇŜŘŜǎǘǊƛŀƴǎ ŘǳŜ ǘƻ 

ƛƴŎǊŜŀǎŜŘ ŎŀǊ ŎƻƴƎŜǎǘƛƻƴΦέ Colleges are starting to encourage students to bike whenever 

possible. The University of New England has started to give new bikes to incoming freshmen 

who agree to not bring cars to school (Harney 2009). Keene State College has a program called 

Green Bikes, which allows students to borrow bikes with locks from the library, just as one 

would borrow a book. The bikes can be used by the student for two weeks at a time and can be 

renewed once before being returned. 

In order to drive a car from point A to B, there needs to be parking available at each 

location. Having access to an automobile is convenient, but not if there is no parking available. 

In cities where everything is close together it is often easier to walk, bike or take public 

transportation. One way to limit car use is to regulate the amount of parking spaces provided. It 

could be argued that the fewer parking spaces available, the fewer cars will be driven. Many 

cities around the world such as Paris, Amsterdam, New York and San Francisco have started 

replacing parking spaces with bus lanes and bike lanes. In some instances city planners have 
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built small parks to replace parking spaces. This encourages the use of city and community bike 

lanes and other forms of public transportation (Salter 2011). 

The Built Environment 

It is difficult for citizens to be physically active each day if their community is difficult to 

traverse on foot or bike. It is essential that planners develop communities that offer citizens a 

way to stay healthy by incorporating sidewalks, bike paths, and recreational facilities such as 

gyms. In the United States some communities are more active and healthy than others. In order 

to determine the relationship between physical activity and local environment Adams (2013) 

categorized neighborhoods in eleven countries including the United States in terms of their 

support for physical exercise. Neighborhoods were grouped into five classes based on housing, 

distance to transit and shops, biking facilities, sidewalks, low cost recreation, and crime rate. 

The five classes Adams came up with were 1) overall activity supportive, 2) highly walkable and 

unsafe with few recreation facilities, 3) safe with active transport facilities, 4) transit and shops 

dense with few amenities, and 5) safe but activity unsupportive. The results reveal that in the 

United States, neighborhoods that are overall activity supportive have far greater rates of 

physical activity than others. The results also portray the importance of safety when 

considering modification of the built environment.  The category of neighborhoods which are 

safe but do not support physical activity have a higher rate of physical activity than unsafe 

neighborhoods with few recreation facilities.  The results support the World Health 

hǊƎŀƴƛȊŀǘƛƻƴΩǎ ǊŜŎƻƳƳŜƴŘŀǘƛƻƴ ŦƻǊ ŀ ŎƘŀƴƎŜ ǘƻǿŀǊŘǎ ƳƻǊe active-supporting communities 

(Adams et al. 2013).  
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The United Nations and World Health Organization have recommended several policies 

to improve community access to parks and recreation to encourage physical activity. Such 

policies would increase the number of sidewalks to create easily navigable streets and improve 

access to nearby shopping centers and recreational facilities. However, these policies will also 

need to incorporate safety. If people do not feel safe leaving their house they are less likely to 

take advantage of the built environment around them. It is also important to maintain and 

build public paths outside of the business district for the population who seek pleasure from 

physical activities such as hiking and mountain biking. 

Path Maintenance and Assessment 

Bike path maintenance is an important factor for urban planners to consider. Bike path 

conditions may influence where and how often cyclists and pedestrians use paths, especially for 

recreational purposes.  Tilahun, Levinson, and Krizek (2007) found that people are more willing 

to pay higher prices to implement designated bike lanes on roads rather than create off road 

bike paths. However, unpaved off road bike paths used by mountain bikers and hikers are still 

important and need to be maintained (Tilahun and Krizek 2007).  

 
           Figure 6: Path conditions and use 
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        Path condition directly relates to how often people use off road bike paths (Naber 2008) 

(Figure 6).  It was found that cyclists are likely to go on more outings per year if path conditions 

are better.  If these unpaved paths are not maintained and kept up to the standards of the 

cyclists using them, then there is a higher chance that cyclists migrate to different paths. In 

order to maintain the condition of bike paths the International Mountain Bicycling Association 

(2001) suggests filling or packing in any significant holes on the paths, removing or fixing 

features that promote puddling on the paths, and removing any natural obstacles such as rocks 

or trees that block the path or that may impede safety. 

        One way to ensure that the paths are safe and well used is to conduct regular 

assessments.  Marion and Leung (2001) describe three different types of assessments: trail 

inventory, trail maintenance, and trail condition.  Trail inventory is assessing what the trail is 

currently being used for, the traiƭΩǎ ƭŜƴƎǘƘΣ ǘƘŜ ǘǊŀƛƭΩǎ ǿƛŘǘƘ, and the difficulty of the trail.  Using 

GPS receivers to map the location and condition of the trail can support accurate 

assessments.  Trail maintenance assessments are descriptions of current work and changes 

needed on a trail, which include developing new signs and installing bridges or other structures 

that could improve the trail.  Trail condition assessments describe what the trail is currently 

like.   

Physical assessment is a useful means to understand the condition of a path; however, it 

is not an accurate way of assessing who uses the paths, how often the path is used, and the 

reasons it is used (Figure 7).  This is better done in the form of survey. Naber (2008) conducted 

a survey on people who use mountain bike paths in North Carolina.  He administered the 

surveys personally to users at trail heads after or before their outing. This method proved 
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effective at producing a large sample size. Only two users that were asked to complete the 

survey declined. Of the 413 people that completed the survey, 398 provided complete and 

usable surveys. In contrast, Alder and Geoft (2001) distributed their surveys on mountain bike 

trails through retail outlets. They left them at retailers in the hopes of people filling them out 

on their own.  Of the 963 surveys admitted only 183 surveys were collected. Tilahun, Levinson, 

and Krizek (2007) randomly administered surveys on different types of biking routes (on-road 

and off-road) to 2,500 employees at the University of Minnesota through e-mail.  A fifteen 

dollar participation reward was granted to anyone willing to take the survey.  Of the 2,500 

people that received the survey only 181 people responded and of those 167 were complete 

and usable.  

These three methods of distributing surveys illustrate different results.  bŀōŜǊΩǎ survey 

was so successful because it was administered to people who cared about the research that he 

was doing. There was a bias in his research because the participants are already interested in 

biking.  !ƭŘŜǊ ŀƴŘ DŜƻŦǘΩǎ ǎǳǊǾŜȅ was less effective because it was completely dependent on the 

willingness of random people to fill out their survey. ¢ƛƭŀƘǳƴΣ [ŜǾƛƴǎƻƴΣ ŀƴŘ YǊƛȊŜƪΩǎ ǎǳǊǾŜȅ 

showed few results for the same reason although they provided a participation reward. User 

interest is an important factor to consider when administering a survey in a community, even 

though it may create some bias because the targeted citizens are more likely to support the 

research and will have different views then the general population. 
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Figure 7: Photograph of our team conducting a physical assessment on the 
Ashuelot Rail Trail  


