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Project Abstract

This study examines policy/cost issues related to bicycle lanes, multi-purpose, and single usepaths based on an explicit process from the American Association of State Highways and
Transport Officials (AASHTO) and empirical analysis of several case studies. Research continues
to identify criteria for the planning and design of appropriate bicycle facilities and pedestrian
systems, but the selection and costs of these modes of transportation depend on many factors
including planning organization, public support, funding, traffic type and characteristics,
adjacent land use, expected growth patterns, terrain, path size and materials, and even the
potential economic impact on and physical health measures of a community. Research on
application of the three phase AASHTO process (planning, design/build, and maintenance) in
cities and towns across the nation can yield cost-saving strategies based on experience and be
made available to policy makers for increased productivity.
Executive Summary
A volume of recent literature suggests that bicycle-pedestrian systems are very cost effective
from a number of perspectives, yet as a nation less than .5% of commuter trips are made by
Americans using these modes of transportation; this is in contrast to 25% or more of this mode
share use in several nations around the world.
Nine on-site interviews in progressive U.S. municipalities with pro-active bicycle/pedestrian
facilities/programs (plus investigation of several case studies of smaller municipalities and rural
communities that are implementing varying degrees of active transportation systems) revealed
the need for improved cost-effective policy in the planning, design/build, and maintenance
phases of the American Association of State Highway and Transportation Officials (AASHTO)
bicycle transportation planning process. Recommendations fall into three interrelated areas of
focus across the process, which are: behavioral, legal, and economic.
Behavioral recommendations focus on changing the mindset of transportation planners,
developers, and the public consumer; these groups are traditionally focused on automobilebased transportation, yet attitudinal shifts are underway toward accepting active
transportation systems as a result of intra-/inter-agency and intra-/inter-departmental
cooperation, implementation of such systems, and increased public education.
•

•
•

Redefine priorities as necessary by reorganizing traditional transportation
departments as central players in a master plan-driven department of
municipal development, using a project-based, multi-professional team
approach to planning and designing bicycle and pedestrian paths and facilities
as active transportation segments of a complete transportation system.
Reward transportation departments that design complete transportation
systems with a stronger emphasis on bicycle and pedestrian facilities.
Link improved bicycle/pedestrian facilities to stronger, more comprehensive,
and phased educational programs to increase safety while ensuring that the
1

public is encouraged to seek the many benefits of active transportation
systems.
Policy recommendations focusing on legal issues and the ability of planning agencies to create
new directions suggest a need for better land-use planning linked to complete transportation
systems. Contemporary planning proposed by Smart Growth or groups such as Congress for
the New Urbanism continue to call for more compact, less sprawling mixed-use development
where walking and biking to destinations is both practical and rewarding. These
recommendations also require a behavioral shift that supports a more comprehensive,
integrated, and cost-effective approach to transportation planning and development.
•

•
•

Direct land-use and transportation development, through comprehensive
zoning and the permit process, to legally assure equal or better access by
foot or bicycle to educational, recreational, retail, commercial office, and
other service-sector types of development.
Cluster commercial and residential development in higher density centers,
rather than extend such development in linear strips along roads.
Require, through the permit process, mixed land uses of residential, retail,
commercial office, and other types of compatible development to provide
an environment that is safe and convenient for pedestrian and bicycle
travelers and gives people a choice of shorter travel distances between
origins and destinations.

In areas where levee agencies or other agencies have primary jurisdiction, legislation is
needed to create policies that create or enhance safe, efficient bicycle and pedestrian
system access, especially along rivers and drainage ways.
In terms of economic issues, new funding policies need to be adopted at the state and local
levels to increase the implementation and use of bicycle and pedestrian systems. While the
federal government has called for adoption of these systems, most states and municipalities
have allocated little of their transportation budgets to bicycle/pedestrian facilities. Those
municipalities that have devoted a higher percentage of their transportation budget to
bicycle/pedestrian facilities often linked to mass transit have realized a successful mode-share
conversion to these facilities with measurable economic and community benefits that are
discussed in detail in the body of this report.
•

Insure that states and municipalities set targeted increases in bicycle/pedestrian
mode share over measurable time periods with an adequate percentage of their total
transportation budget set aside for bicycle/pedestrian systems and facilities.

In regard to the design and construction phase of the AASHTO process, cost data varied greatly
but revealed an average cost for ten-foot-wide off-road asphalt multi-use trails on a six-inch
gravel base to be around $250,000 a mile, though more grading, bridges, lighting, and other
amenities can double or even triple this figure. Packed gravel paths are being used by some
2

municipalities in flat terrain with some cost savings (provided later in this report). Other cost
savings may be found where street width allows adequate parking and marked bike lanes and
where these facilities are constructed as part of larger infrastructure projects. Cost savings
were often realized by municipalities that carried out basic grading and surfacing in-house as
opposed to contracting the work out, with the exception of path bridges. Further cost savings
to the tax payer are found where progressive land-use planning requires that developers
shoulder the cost of these facilities.
•

Insure that new development pays for bicycle/pedestrian facilities as a routine
development cost through progressive planning and zoning.

Management and maintenance issues cited in interviews suggest the need for policy
that insures funding in these areas that can also boost safety. Without proper
education, both drivers of cars and bicycles can be a menace to one another, even with
properly designed bike lanes. The final recommendation under the behavioral section
above is germane here as well.
Maintenance of roads with and without bicycle facilities is primarily initiated by public
complaints, as reported by a number of the municipalities interviewed across the
nation. This is clearly not a sustainable or safe approach as may be perceived by recent,
tragic failures of several road bridges across the U.S. Therefore:
Adopt a policy that assures timely, integrated maintenance of paths and streets with
adequate funding. This must be achieved through aggressive use of pavement management
as a multidisciplinary practice. This requires “not only civil engineers but also the knowledge
and input of systems analysts, computer engineers, electronics experts, business leaders,
finance experts, economists, and others to develop a truly successful system approach.”
referenced online June 2009 at http://onlinepubs.trb.org/Onlinepubs/millennium/00084.pdf

The rationale for these recommendations and a more complete set of recommendations from
the interviews and case studies follow the introduction and review of cost analysis approaches.
The middle section of the report indicates actual as-built cost data of on-road and off-road
bicycle and pedestrian facilities derived from a number of specific case studies. Further
strategies to ameliorate costs of bicycle lanes and multi-use paths complete the study.

Introduction
Federal transportation funding has reached a critical crossroads where investment in a more
diverse transportation system that provides viable choices to walk, bike, and use public
transportation will lead to a far more efficient use of transportation resources. Half of the trips
in America are within a 20-minute walk yet people typically drive to these close destinations
3

often due to a lack of the proper transportation infrastructure. Early efforts to provide this
missing link in our transportation system are now proving that more people will choose
bicycling or walking for short trips where choice-based alternative pedestrian and cycling
facilities are available. Additionally, communities that invest in well planned facilities promote
increased property values, cleaner air, a richer and denser mix of compatible land uses which in
turn leads to shorter and more enjoyable trip duration, increased sense of community, and
increased public health benefits. Recent research is for the first time quantifying these benefits
from prioritizing bicycling and walking nationally as part of a more diverse transportation
system that is also supported by the public (Figure 1).

Figure 1 - National transportation poll commissioned by Transportation for America,

(Active Transportation for America, Rails to Trails Conservancy, 2008)

Investing in bicycling and pedestrian infrastructure (aka active transportation infrastructure) is
inexpensive compared to increasing street/road capacity for the nation’s automobile fleet,
especially in light of the severe vehicular congestion plaguing virtually every U.S. metro area. A
single mile of four-lane urban highway costs between $20 to $80 million; yet alleviating the
resultant congestion from vehicular pressures on new roadways can cost much more. For
example, an interchange in Springfield, Virginia, cost $676 million to build; this amount alone
would pay for active transportation systems in over a dozen cities across the United States.
(Active Transportation for America, Rails to Trails Conservancy, 2008, accessed online April 2009)

The City of Madison, Wisconsin, Platinum Bicycling Committee Report speaks to increasing
mode share, an important strategy in obtaining ongoing funding.
“Bicycle mode share is the percent of transportation trips made by bicycle. The
decennial US Census tracks mode share for the journey to work only. Bicycle
mode share for trips other than the journey to work can be difficult to
determine, and usually requires a scientific survey or study, often called a
Household Travel or Transportation Survey. These surveys are often undertaken
by communities for the purpose of developing air quality models…. As
4

mentioned above, in the United States there is not good, consistent data on
TOTAL bicycle trips by city, but a few of the cities with the highest bicycling
COMMUTING to work mode share are shown below.”

City
Amsterdam, Netherlands
Beijing, China
Tokyo, Japan
Moscow, Russia
Copenhagen, Denmark
Davis California
Boulder, Colorado
Santa Cruz, California
Madison Wisconsin
London, U.K.
Ottawa, Canada
San Francisco, California

Bicycle Mode
Share
50%
48%
25%
24%
20%
14%
9%
4%
3%
3%
2%
2%

City

Bicycle Mode Share

Seattle, Washington
Tucson, Arizona
Portland, Oregon
Oakland, California
Washington, D.C.
Philadelphia, Pa.
Los Angeles, California
Chicago, Illinois
New York, New York
Houston, Texas
Baltimore, Maryland
Nationwide Average

2%
2%
1.76%, (3.51% in 2005)
1.20
1.16
0.86%
0.61
0.50
0.47%
0.46%
0.33%
0.38%

Figure 2. - U.S. Bicycle Mode Share of People Commuting to Work from 2000 Census compared with European
Cities (Note: Numbers over 2% rounded off and modified after data tables in Madison, Wisconsin, and Washington
D.C., Bicycle Master Plans)

The true potential of the bicycle and walking modes of transportation is just beginning to be
realized in America with a present mode share nationally of 1 % Vs. Europe’s 5%. However, in
Amsterdam, Holland, where winter weather is common, for the first time this year, one news
report suggested that more trips were made by bicycling and walking than were made by
automobile with overall bicycle mode share in the flat Netherlands at around 27% (Web site
referenced March, 2008 http://www.worldwatch.org/node/6022) . This suggests that a much higher
mode-share from this active transportation sector is eventually possible in some urban areas in
the U.S. if designed and implemented with the proper vision and transportation policy.
More importantly it is critical to understand that research in the Netherlands, Denmark, and
Germany suggests conversion to bicycle and pedestrian options is critically dependent on a
“…wide range of supportive government policies to make cycling convenient and safe.” (Pucher,
John and Buehler, Ralph, At The Frontiers of Cycling, World Transport Policy and Practice, Page 9, Volume 13,
Number 3, December, 2007 http://www.eco-logica.co.uk/pdf/wtpp13.3.pdf)

Another recent study states:
“Cities such as Portland, Davis, and Boulder have already shown the potential of
bicycling with just a modest investment–Boulder has achieved a 21% mode share with
just 15-20% of their transportation going toward bicycling. Portland’s bicycle
coordinator, Roger Geller, estimates that for his city to raise its bicycling mode share
from 8% to 25% would cost just 100 million dollars (50 for the city and 50 for the
region), making the total investment for the city alone just 105 million dollars,
5

equivalent to less than one freeway interchange.”

(Jacobson, Daniel, Practical or Pork Barrel: The
Practical Impacts of Bicycle Infrastructure in America, Stanford University Research Paper, 2009. accessed April 11, 2009
online at http://21stcenturyurbansolutions.files.wordpress.com/2009/03/bicycle-infrastructure-essay-final.pdf)

Portland increased the mode share of bicycling trips in the city from less than 1% in 1990 to
around 6% in 2008with just under 1% of the city's transportation infrastructure budget spent
on bicycle facilities. Furthermore, for each $1 million invested in Federal Highway
Administration-approved paved bicycle or multiuse trail, initial studies indicate that the local
economy gains 65 jobs and $50 million to $100 million in local economic benefits. Because bike
and ped projects are smaller in scale, they can be completed — and used — sooner than
complex highway projects. http://www.rollcall.com/features/Transportation_Infrastructure_Infrastructure2009/tandi/32464-1.html

Yet, even during the stimulus debate there continues to be controversy in Congress over
expenditures for these types of cost-effective transportation enhancements. Many people who
can’t or won’t ride bicycles or walk of course remain consumers of auto-centered
transportation solutions; this same camp often won’t support viable models of more diverse
transportation systems that are highly cost-effective, supportive of national security in terms of
lessening dependence on foreign oil, and proven as viable in a number of applications in rural
and urban areas both here and abroad.
Case Study Approach
AASHTO has established a three-phase bicycle planning process (planning, design/construction,
maintenance) that was expanded and shown in Figure 1 to help focus discussions with bicycle
coordinators, transportation engineers, planners, and contacts at professional planning firms
(such as ALTA) whose focus is on non-motorized transportation solutions. Respondents were
encouraged to reflect on what parts of the process were working and which parts of the
process were problematic especially in terms of policy at all levels. Interviews at 9 sites
nationally were open-ended to promote an opportunity for people to share the strengths and
weaknesses of the process from a planning, design/construction, and maintenance and
management perspective at their locale. Recommendations were then crafted for use by policy
makers with an eye toward increasing productivity and/or cost effectiveness.
The author picked locations for interviews on the West Coast, in the American heartland, and
on the East Coast. Several cities are well known for their work in active transportation such as
San Francisco, Portland, Minneapolis, Madison, and Washington, D.C., and several were picked
because they were less well known but actively pursuing active transportation systems. All
sites but the Outer Banks of North Carolina were visited in the list below.
1. Albuquerque, New Mexico
2. Madison Wisconsin
3. Municipality of Grayslake, Illinois
4. Oakland, California
5. Outer Banks of North Carolina (rural study)
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6. Portland, Oregon
7. Presidio Trust, San Francisco
8. Minneapolis, Minnesota
9. San Francisco, California
10. Washington, D.C.

Case studies involving smaller communities and rural locations were also investigated where
information was available from past reports or on-line studies and these case studies may be
found in the middle section of this report (including appendices with specific cost data). Early
during the investigation, it became apparent that there are several mechanisms and
approaches communities and cities use to gauge success emanating from active transportation
allocations, including mode-share and economic return on investment. To make
recommendations on policy planning and strategies, it is important to understand the rationale
behind these approaches.
Evaluation Approaches
To create an argument that shifts transportation funds to active transportation modes through
political will that is supported by the public as a whole, there is a need for reliable information
on how to value these modes and supporting facilities. Tools to value active transportation
impacts can advance understanding of how investment and operations of such facilities can be
optimized as well as how the infrastructure “assets” of these facilities are managed, all of which
can then be reflected in wise policy and decision making. Some of these approaches can be
predictive, such as some cost/benefit analysis which has recently been adapted for active
transportation but the cost/benefit approach does not appear to be widely used from our brief
survey. The argument is that benefit/cost analysis compares the value of the benefits with the
cost of the investment and requires converting both the costs and the benefits into dollar
amounts. Some benefits of bicycle facilities, however—such as reduced traffic congestion,
increased safety, healthy activity, and improved air quality—are not easily quantifiable…at least
this is the argument.
However, this challenge of capturing multiple benefits could change as recent research has
provided quantifiable numbers for several of these variable factors that are commonly cited as
a rationale for active transportation infrastructure growth.
(See Transportation for America, Rails to Trails Conservancy, 2008)

Part of one cost/benefit research project in Minneapolis indicated that simply building a bicycle
path tended to increase the rate of bicycle commuting in the areas around the cycling facilities
and distance-decay curves support the fact that bicycle use falls off after a mile’s distance from
a well-designed bicycle path. While this research holds promise and has resulted in an online
cost-estimation evaluation tool, this approach was not in use by any of the sites visited, though
several interviews suggested it might be appropriate.
(Krizek, Kevin J., Guidelines for Benefit-Cost Analysis of Bicycle Facilities: Refining Methods for Estimating the Effect
of Bicycle Infrastructure on Use and Property Value, 2007 accessed online February23, 2009, at:
http://www.mrutc.org/research/0607/Benefit-Cost Analysis of Bicycle Facilities_FINAL2.pdf)

Time is also used as justification for economic expenditures. For example, one study in Seattle
supports an average bicycle commute time of 20 minutes with a substantial time saving for

7

PEDESTRIAN AND BICYCLE TRANSPORTATION PLANNING PROCESS
PLANNING PHASE
PUBLIC INPUT

SITE INVENTORY AND
ANALYSIS

User group committees
Questionnaires & Surveys
Public meetings etc

Site opportunities and
constraints defined

FUNDING
OPPORTUNITIES

Plan for Improvements

Public and Private

Bicycle Transportation Plan
Corridors and/or Districts
Selection of Facility Type(s)

DESIGN AND
CONSTRUCTION PHASE
FACILITY TYPE CHOICES
(Relative to Skill Level , Safety, Funding)

Shared Roadway
Sign Shared Roadway
Bike Lanes
Bike Boulevards
Multi Use Paths
Ancillary Considerations
Parking Facilities
Changing Facilities
Bike Share Systems

MAINTENANCE AND
MANAGEMENT PHASE
Sweeping, Resurfacing, etc
Education, Safety,
Enforcement & Evaluation
Figure 3 – Expanded AASHTO Planning Process
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GOALS AND POLICIES
TRANSPORTATION AND
LAND USE
Transportation and LandUse policies – Legal
framework at national,
state, regional, metro, and
municipal level

cyclists over driving congested routes in their urban areas.
(http://www.bicyclinglife.com/Library/Moritz1.htm#timedist)

The International Monetary Fund (IMF) evaluates potential time saving for bicycling
infrastructure projects in funding international projects around the world in locales where
traffic congestion is rife. While the Federal Highway Administration (FHWA) has created a
Guidebook on Methods to Estimate Non-Motorized Travel, which addresses cost implications,
most of the case studies investigated appear to focus on a before-and-after approach of return
on investment after the bicycle or pedestrian system has been built and the impact on local
economies measured by this approach. This is commonly known as an economic impact
analysis (EIA) and this approach was certainly prevalent for the projects reviewed, especially
the more rural projects related to tourism.
For example, an EIA examines the economic benefits from tourists who visit for a specific
tourist attraction or event. The benefits largely result from tourist spending on food, lodging,
and entertainment—which are fairly easy to quantify.
The other major approach that was used to justify further active transportation funding by
communities and especially cities was increasing the mode share of bike/pedestrian facilities
while reducing bicycle and pedestrian accidents through improved design and law
enforcement. In these situations, there is little doubt that providing for bicycling infrastructure
in municipalities is cost effective and from their perspective it is more important to set ever
increasing targets for mode share of bike/pedestrian transportation to obtain all the well
known positive benefits. Both interviews and reports suggest that bicycle transportation return
on investment is perceived from the positive perspectives of increased health and fitness,
increased social connectivity, reduced pollution, reduced traffic congestion, reduced taxpayer
burden, lowered parking demand, energy savings, more efficient land and road use, increased
mobility, individual monetary savings, and decreased transportation time to reach destinations
in urban areas. There is now enough research to support these claims in dollar amounts. In
some cases, bike paths are beginning to stimulate not only tourism but also adjacent land
development and occasionally to increase real estate value.
(The Economic and Social Benefits of Off Road Bicycle and Pedestrian Facilities, NBPC Technical Brief, National
Bicycle and Pedestrian Clearinghouse, Technical Assistance Series, Number 2, September 1995
http://www.imba.com/resources/science/econsoc_benefits.html)

Interviews and Case Studies
Prior to site visits and interviews a number of documented case studies were investigated,
many of which focused on the value of active transportation on local economies through
increased tourism. Eight of these studies are cited in Appendix A and point to the potential
positive economic effects from progressive and integrated transportation policy at the state,
county, and local levels. The following rural case study is particularly significant and
representative of an economic impact analysis approach.
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Outer Banks of North Carolina– A rural paved-shoulder and multiuse bike path system.
Since the late 1980s, North Carolina’s Department of Transportation (DOT) and local
governments invested $6.7 million in public funds to construct an extensive network of
bicycle facilities that consisted of 55 miles of wide-paved shoulders and multiuse pathways
along the northern coastal Outer Banks. This translates roughly to $122,000 a mile, which is
reasonable by today’s standards. The state wanted to know if further funds should be spent to
create more active transportation throughout the two-county Outer Banks area. The Institute
for Transportation Research and Education (ITRE) at North Carolina State University produced
an economic impact analysis that estimated an annual economic impact of $60 million and
1,407 jobs supported from the 40,800 visitors for whom bicycling was an important reason for
choosing to come to the area. Seventeen percent of the visitors to the area spent some time
biking. Nearly two-thirds of respondents indicated that additional bicycle facilities should be
built with public funds.
Conclusion: The investment annually yields an economic return approximately nine times the
initial expenditure, suggesting that public investment in a network of bicycle facilities in other
coastal and resort areas could return similar benefits whether the area attracts tourists
primarily for bicycling or for other reasons. Properly designed off- and on-road active
transportation facilities can be designed to accommodate tourists, providing pleasure riding
and local mobility to shops, restaurants, and other tourist destinations with a substantial return
on investment. The effort was well supported by a coordinated effort between the state, Dare,
and Currituck counties and local governments. The NCDOT actively promotes bicycling by
providing detailed maps for tourists to many regions on its Web site and continues to expand
the system in key areas of the state. Further data on the project may be found in Appendix 1
with other case studies of this nature.
(Judson, Lawrie J., Norman, Thomas P., Meletiou, Marymele, O’Brian, Sarah W., Bikeways to Prosperity, Accessing the economic
impact of Bicycle Facilities) Institute for Transportation Research and Education (ITRE) at North Carolina State University, TR
News, January-February 2006. Accessed on-line January, 2009 at:
http://onlinepubs.trb.org/Onlinepubs/trnews/trnews242rpo.pdf
http://atfiles.org/files/pdf/NCbikeinvest.pdf (map and synopsis of research report)

Policy recommendation:
Active transportation must be supported through policy that stresses a proactive,
coordinated effort among state, county, metro-area, and local governments to insure a
continuous connection of active transportation systems for citizen mobility and cycling
tourism throughout a region.
The Presidio, San Francisco, California
Planning Context
From 1848 until 1994 the U.S. Army controlled The Presidio. In 1994, control was transferred
to the National Park Service (NPS) to become part of the Golden Gate National Recreation Area.
NPS completed a comprehensive land use plan (General Management Plan Amendment or
GMPA) that defines the direction for resource preservation, parameters for visitor and lessee
10

use, and a proposal for a comprehensive trails and bikeways plan. In 1996, Congress passed the
Presidio Trust Act which gave NPS jurisdiction over the park’s non-coastal area or around 80%
of the land. The Presidio Trust Management Plan (PTMP) was adopted in August 2002. Coastal
land under the NPS calls for an increase in pedestrian and bicycle use with increased safety,
resource protection, user access, amenities, and trails connections. The PTMP is the Trust’s
comprehensive land use plan and defines objectives for resource preservation/enhancement
and public access and calls for a comprehensive bicycle and pedestrian network with policies
regarding transportation demand management, public use, and accessibility. A Presidio
Vegetation Management Plan was prepared jointly by NPS and the Trust in 2001 to aid with
restoration/maintenance goals, which are
1. Natural, native, plant zones
2. Cultural, planted, or ornamental landscape zones and
3. Historic forest zones
All proposed trails and bikeway improvements must respond to and be consistent with this
plan.
The Trails Plan also considers regional trails and bikeways to enhance connections to:
1.
2.
3.
4.

San Francisco Bicycle Plan
The San Francisco Bay Trail Plan
The San Juan Bautista de Anza National Historic Trail Plan
The Area Ridge Trail planning documents

The Presidio is a valuable case study because it provides a wide range of trail types in a
relatively small area (1480 acres or 2.31 square miles). The Presidio traffic engineering
professional plans and coordinates all the trails and bike path improvements on the Presidio
Trust site and interacts with the NPS on the coastal portion of the Presidio. While planning is
comprehensive for the whole site, trail design/construction is primarily implemented in
segments related to other capital improvement projects such as building rehab projects, road
resurfacing, stream bank reclamation, and landscaping, etc.
Planning Process
The Presidio Trail and Bikeway Master Plan and Environmental Assessment reflect the planning
process typified in the top part of Figure 1 but originally the process focused on developing a
number of alternatives for planning and public input after analyzing opportunities and
constraints of the site and the environmental character of areas ranging from urban to natural.
1. Alternative A – No action plan: maintains the Presidio’s 2003 trails and bikeways
network
2. Alternative B – Mixed Use Alternative: mix of urban and natural visitor experiences with
widest range of trail types and connection (the preferred alternative)
3. Alternative C – Shared Use Alternative: provides the widest multi-use trails to
accommodate large numbers of different types of visitors on the same trail
11

4. Alternative D – Dispersed Use Alternative: emphasizes separation of pedestrian and
bicycles with most trails for pedestrians only.
The alternatives created a forum for discussion with concerned agencies, coalitions, and the
public at large, and Plan B was chosen as the most appropriate planning approach consistent
with Presidio Trust and NPS goals.
Environmental consequences and cultural/historical resource impacts were addressed and
interagency reviews carried out to complete the master plan report with public input.
Funding
Most of Presidio trails and bikeways funding is being driven by a substantial grant from a
private entity which can be used in several ways, including matching funds to lever other public
and private grants. The Presidio Trust was established under a mandate to become financially
self-sufficient by 2013, which it achieved eight years early by leasing space for new
developments such as the Digital Arts Letterman Complex (which has drawn tenants George
Lucas and Robert Redford) and rehabbing structures for commercial and housing leases.
Design and Construction
The master plan focuses on CALTRAN Class 1 (off road multi-use paths) and Class II trails
(marked bike lanes on roads). However Class 1 multi-use paths may consist of unpaved,
stabilized gravel of varying width (as on The Presidio portion of the natural Bay Area Ridge Trail
or 10-foot wide paved urban, landscaped bike/pedestrian paths (as on The Presidio Promenade
Trail). The Presidio portion of the 550-plus-mile Bay Area Ridge Trail system forms a strong
connection to the Golden Gate Bridge while The Presidio Promenade Trail forms a strong eastwest connection with the Golden Gate Bridge and the Letterman Digital Arts Center on the east.
These major developments are enhanced with a number of built and planned Class II facilities
as shown in the master plan.
CALTRAN, AASHTO, the Accessible Guide for Outdoor Developed Area (AGODA) and ADA
standard are all used in trail design but often these documents do not address the complexity
of issues on The Presidio where cultural and historical resources require special design
considerations. Standards may conflict, so it is difficult to resolve design issues in a timely
manner. On the other hand, standards in AASHTO may be too broad at times to be of value
where conflicting interests occur. There is a need to codify these documents into a more
comprehensive single document with alternatives driven by a review of case studies. The lack
of consistency of design standards tends to slow down the project design phase.
Recommendation: Have AASHTO and/or local governments review all existing standards and
codify them into a set of flexible standards to avoid ambiguity and conflicting standards,
which can lead to losses of time/money during the planning, design, and implementation
phases.
12

The Presidio Trust has great flexibility in awarding contracts relative to the National Park
Service. This has resulted in The Presidio using a qualified bidder list made of contractors that
have a proven track record. The National Park Service, by contrast, is often bound to take the
lowest bid and this has resulted in litigation from some contractors who exploit this low-bid
status to increase their profit margin through cost addendums awarded later.
Recommendation: Allow entities to use a qualified bidders list with a proven track record for
quality rather than demanding lowest bid contractors who may embroil clients with legal
issues to raise the final cost of the project and/or deliver questionable workmanship.
The Presidio Trust stays abreast of the latest pavement technologies, which may cost less than
traditional approaches. For example, on roads that are being resurfaced and re-marked for 11foot roadways with 5-foot bicycle lanes, it was suggested that Cape Seal costs around a tenth as
much as grinding two inches of old, cracked pavement and adding a two-inch asphalt finish
surface. The Presidio conducts on-site inspection during the road resurfacing projects to insure
the new technologies are correctly applied.
Design/Build Recommendation: On roads with adequate width and in need of repaving
and/or restriping to include bike lanes, use the latest cost-effective re-pavement technology
to minimize costs.
The final issue has to do with flexibility of facility types based on character of experience rather
than only on traffic capacity. Because The Presidio has control of 80% of the site, they can
quickly adopt design guidelines based on quality of experiences, ranging from natural and wild
to urban. Interviews revealed that many municipalities support Class II (on-road bicycle lane)
systems under transportation planning/engineering; these departments are traditionally
interested primarily in traffic movement. Class I off-road multi-use paths emanate from parks
departments that value site-context aesthetics and the experiential side of path planning and
design. This approach can lead to duplication and misunderstandings between the two entities.
The Presidio manages all classes of trails as a unified and coordinated time-saving approach
that integrates aesthetic and experiential quality with all its different trails and roads by
responding to the varied site contexts and character rather than only to people moving .
Recommendation: Consider aesthetics and experience as potential criteria in all bicycle and
pedestrian projects. This “value-added” approach to planning and design can enhance the use
of bicycles and walkways.
Maintenance – Unlike several locations where interviews took place, The Presidio actively uses
a Pavement Management System that helps guide their decision-making process.
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San Francisco, California
Home to 808,976 residents (2008) and an estimated day population of 1.1 million, San
Francisco’s 47-square mile area ranks as one of the most densely populated urban
environments in the nation at 6712 people per square mile. It is the financial, cultural, and
transportation center of the larger San Francisco Bay Area Region of over 7 million people.
Several unique challenges to planning bicycle transport in San Francisco include steep
topography, limited rights of way, and high motor vehicle traffic volumes, but census data
suggest at least 2.5% of the population uses bicycles to go to work, compared to 33% using
public transit. BART trains and city busses accommodate bicycles. Some 6% of all trips in San
Francisco are made by bicycle on 23 miles of bicycle path, 45 miles of bicycle lane (with 34 miles
more planned in the near term), and 140 miles of signed bicycle routes (a total of 208 miles of
existing facilities).
San Francisco’s Transit First Policy, adopted in 1973 and updated since, identifies mass transit,
bicyclists, and pedestrians as San Francisco’s top transportation priorities. An update of the
1997 Bicycle Plan was initiated in 2002 and approved by a Board of Supervisors in 2005.
However, a temporary injunction to stop implementation of the Bicycle Plan improvements was
issued in 2006 by the Superior Court of California at the request of groups seeking greater
environmental review of the proposed policy framework. The injunction is expected to be
lifted during the summer of 2009 following an Environmental Impact Report opening the way
for a backlog of projects to be implemented.
Planning Process
The San Francisco Municipal Transportation Agency (SFMTA) is responsible for managing the
City’s ground transportation system that includes pedestrians, bicycles, transit, parking, private
automobiles, and taxis. Adhering to principles set forth in the City and County’s Transit First
policy, and as outlined in its own 2008-2012 Strategic Plan, the SFMTA’s vision mandates the
provision of “timely, convenient, safe and environmentally friendly transportation alternatives.”
With the Transit First policy and the Climate Action Plan to reduce emissions, the SFMTA has
developed a comprehensive updated Bicycle Plan with eight major goals and 80 supporting
actions or objectives. The plan’s 8 goals are:
1. Grow and Refine bicycle network (presently 208 miles with 56 identified projects in 10
districts)
2. Provide a place for bicycle parking
3. Extend accessibility to public transit and bridges
4. Further bicycle safety and education
5. Improve bicycle safety through targeted enforcement
6. Promote and encourage safe bicycling (to increase ridership across all ages)
7. Adopt bicycle-friendly practices and policy (to integrate bicycle planning into all
roadway planning, design, and construction
8. Prioritize and increase bicycle funding
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A technical advisory committee is made of some 20 San Francisco government agency
representatives who help implement the plan and an Oversight Committee provides guidance
on development of vision, goals, and objectives The vast majority of planning focuses on class II
facilities and marking bicycle lanes on existing streets with correct signage on class III projects.
A few class I facilities are under the purview of the San Francisco Parks Department.
Public hearings are a requirement for project implementation but groups such as the San
Francisco Bicycle Coalition help identify projects that can garner public support. The process is
weighted toward public approval of projects, which can be difficult if a majority of local
residents do not cycle or see the value in bicycle transportation.
The proposed Near-Term Plan appears to use a spatial organization that places some type of
bicycle facility roughly on a mile grid with major adjustments for population density, terrain,
and land use. Project-based plans consider geographic equity but less population density and
terrain difficulty and demand can result in fewer projects in some areas. The plan makes
extensive use of sharrows (arrow markings on shared roadways with cars) as an alternative to
dedicated bike lanes, especially in hilly terrain where provision of bicycle lanes can be difficult.
Efficiency in the planning phase is sometimes lost on projects that have the support of the
bicycle community but less support of the community as a whole. Unnecessary costs are
incurred when projects become shelved due to changing administrative support reflecting
public resistance to bicycle transportation. This may require a stronger policy to insure projects
have clear administrative support from the beginning or a policy to identify projects that can
reach fruition, even with moderate public resistance, when they are necessary to complete a
transportation system.
Unnecessary planning costs may also be incurred when some infrastructure projects are begun
and the opportunity to create a “complete street” including bicycle facilities is not recognized in
early planning phases.
Recommendation:
Consider the opportunity to create a “complete street” or at least bicycle/walking facilities as
part of other infrastructure projects whenever possible to incur cost savings inherent to a
single project over several smaller projects.
Funding
Funding is from a combination of operating budget, grants, and part of the sales tax strictly for
bicycle and pedestrian transportation. More specifically, the budget is partially covered by a
local-option sales tax – the projected annual budget may vary significantly in coming years, but
is derived generally from an average annual budget of $4 million – with the $800k in sales tax
funds covering roughly 20% of costs. The rest of the budget comes from the agency's general
operating budget and a variety of local, regional, state, and federal grants. Some of the sales
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tax funding is shared with the Parks Department who is primarily responsible for Class I (offroad multi- purpose trail) projects.
Design and Construction:
The majority of work in this highly urban environment is on class II facilities, which requires
designated bike lanes typically from 4 to 5 feet from the curb and ideally 9’ to 12’ parking strips
though 7’ to 9 ‘ are also used where existing space restrictions are limited. The extra parking
space width is to allow for driver door openings. Correct signage is emphasized on both
CALTRAN class II and III projects and San Francisco is experimenting with pavement signage that
is yet to be adopted by the proper authorities. Bicycle parking facilities are being provided at a
number of points noted on a well published bicycle map but little funding has been aimed at
changing facilities to date.
Designing for replacement parking is a critical issue in San Francisco and in several of the cities
interviewed but new standards are available that reduce lane width, lower speed, and increase
safety for all users. For example, designing for back-in angular parking over conventional
angular parking to maximize use of pavement surface is only one strategy. A number of
strategies for addressing the issue of adequate car parking may be found at:
http://www.oregon.gov/ODOT/HWY/BIKEPED/docs/OBP_Plan/Chapter_2_Restriping.pdf

Recommendation: Create a cost-effective policy that recognizes new lane width, parking, and bike
lane standards adopted within acceptable ODOT & AASHTO minimums that allow adequate parking in
urban areas. This approach will save time by garnering better public support.

Management and Maintenance
San Francisco’s goals for management through education are particularly strong and ongoing.
The San Francisco Bicycle Coalition hosts two-part bike education classes for adults to teach
safe and confident urban cycling. A new $500,000 federal Safe Routes to School grant that will
be in place this fall (2009) in San Francisco schools encourages more and safer riding among the
city’s youth. There is also strict enforcement of where bicycles are parked on bus lines and
rapid transit (BART) trains, which do accommodate bicycles.
Maintenance schedules that require street improvements are linked to plans for bicycle
improvements for the most part. However, a lot of maintenance is complaint-driven by the
public, suggesting a stronger need to address this issue in a more aggressive manner. This
particular issue surfaced at most of the sites visited and suggests that nationally, local
governments need more aggressive use of pavement management systems and strategies for
funding maintenance accounts in a more timely manner over the life of the transportation
system.
Recommendation: Adopt a stronger policy regarding maintenance of paths and streets that
recognizes adequate funding tied to use of pavement management as a multidisciplinary
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practice. This requires “not only civil engineers but also the knowledge and input of systems
analysts, computer engineers, electronics experts, business leaders, finance experts,
economists, and others to develop a truly successful system approach.”
(Accessed online June 2009 at http://onlinepubs.trb.org/Onlinepubs/millennium/00084.pdf)

Oakland, California
Oakland is a major port city of 56.1 square miles on San Francisco Bay with a highly diverse
ethnic population of over 400,000 people and a population density of 7126 per square mile
(2006). Oakland is home to several major corporations including Kaiser Permanente and Clorox
as well as corporate headquarters for national retailers like Dreyer's and Cost Plus World
Markets. Oakland International Airport is linked to BART, which provides rapid rail service
throughout the Bay Area. Muni provides light rail service in San Francisco, Cal Train provides
commuter rail service between San Francisco and San Jose, and VTA provides light rail service in
Santa Clara County.
The waterfront is undergoing a major renewal that will create an opportunity for Class I multiuse bike and pedestrian facilities. By 1999, the City of Oakland had installed over 87 miles of
bicycle lanes and routes driven by user groups with minimal strategic planning. But the Oakland
Bicycle Master Plan approved in December of 2007 calls for a completed bikeway network with
218 miles of bikeways. This plan has been adopted as part of Oakland’s General Plan and
encourages safety and accessibility for bicyclists throughout the city.
Planning
An overarching mission of the Oakland Bicycle Master Plan is to measure progress toward
stated goals by publicly striving to become a Bicycle Friendly Community by 2012, as recognized
by the League of American Bicyclists. Three main goals guide the plan.
1. Infrastructure: Develop the physical accommodations, including a network of bikeways
and support facilities, to provide for safe and convenient bicycle access
2. Education: Improve the safety of bicyclists and promote bicycling skills through
education, encouragement and community outreach.
3. Coordination: Provide a policy framework and implementation plan for the routine
accommodation of bicyclists in Oakland’s projects and programs.
A comprehensive planning approach emphasizes connection to other forms of transportation
(especially BART) by creating a ½-mile grid over the existing transportation infrastructure
adjusted for population density and competing transportation uses and terrain. Classification
has been improved for CALTRAN Category III roads with the addition of two more subcategories to accommodate hilly areas. The Transportation Services Division is made up of
three subdivisions which are Capital Improvements, Traffic Calming and constituent-based
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projects, and Planning. The bicycle coordinator is under the Planning Division of
Transportation.
A technical Advisory Committee is made up of over twenty internal and external agencies.
Feasibility studies are typically contracted out as there is not enough in-house staff to conduct
them; staff is typically involved with the design phase preparing for construction. Public
interaction is garnered on a project basis with most of the call-in work carried out by the Traffic
Calming subdivision.
Oakland has also carried out pedestrian-way planning as a separate study and makes a case
that pedestrian and bikeway planning should not always be lumped together as their goals are
different. They also suggest large-scale corridor planning for pedestrians may not always be the
most cost-effective approach.
Recommendation
Instead of expending resources on planning and developing long pedestrian corridors,
consider creating connections between neighborhoods and develop a plan for the linkages
between transit stops and pedestrian facilities to complement bicycle transportation
http://www.fhwa.dot.gov/planning/landuse/oaklandcs.pdf)

Funding:
Two sources of strong funding come from a portion of state gas-tax revenue given to the
county that provides $300,000 a year but more comes from a half-cent county sales tax, 5% of
which is set aside for bicycle and pedestrian path implementation. This translates to over a
million dollars a year. Grants also contribute to the program.
Maintenance budgets for badly needed road resurfacing are not enough to keep pace with
bicycle lane creation. Funds are often appropriated from bicycle infrastructure funds to
complete work in a timely manner. Thus the final recommendation on a well-funded pavement
management system under San Francisco Bicycle Plan is strongly advised.
Oakland has funding for bikeway improvements but could use more funding for staff. This
situation indicates a need reflected in several of the surveys for a monetary policy that is
flexible enough to insure adequate staffing matched to project funding.
Recommendation:
Insure more flexibility in active transportation budgets to move money from construction
funds to hire personnel or vice versa when necessary.
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Another issue that seems to be common in several case studies is the lack of awareness at the
policy-making level to insure integration of pedestrian and bicycle infrastructure into all
transportation planning. This attitude is a remnant of years of focus on vehicular
transportation and will require strong policy measures to ensure compliance. In one state
highway department, bicycle planners had to constantly send plans back to engineering to
request these considerations, with a resulting loss of time and money.
Recommendation:
Insure policies that all transportation planners and engineers have adequate interdisciplinary
on-the-job training or retraining to consider active transportation in their work tied to routine
performance evaluations.

Portland, Oregon
Context
Portland, Oregon, is a technology center and major grain-export port city on the Willamette
River of 145 square miles and a population of 575,000. Population density is around 4288 per
square mile (2008). Portland is considered one of the most bicycle friendly cities in the U.S.
with its first Bicycle Plan developed in 1973 by a residents’ task force that led to creation of the
Portland Office of Transportation’s Bicycle Program. The Bicycle Advisory Committee is made
up of residents appointed by City council. Portland's downtown has a pleasant human scale
with streets a rather narrow 64-foot width between buildings and square compact blocks of
200 feet on a side that encourage easy walking and relatively valuable corner lots. The Portland
metro area government has linked transportation services to proactive land-use planning and
transit-oriented development with a defined urban growth boundary so commuters have
several well developed options of bus, light rail, trolley, and bicycle/pedestrian paths. An
extensive transit mall (Portland Mall) limits private vehicles and provides connections between
more than fifty bus lines, MAX light rail, and the Portland Streetcar. Tri-Mets’ entire bus fleet is
equipped with bicycle racks and cyclists can park at over 1400 publically installed bicycle racks
or long-term space rentals at one of 190 bicycle lockers. Central bike stations provide showers,
change facilities, and long-term bicycle storage. A number of bicycle shops provide critical
services to the cyclists and an impressive array of advocacy, educational, and riding groups
support city efforts.
Planning
Over half the residents of Portland own a bicycle and over half ride a bicycle at least
occasionally. Bicycle share in the inner city has been verified at 3.3. percent from census data
but is overall probably closer to 6% based on some preliminary surveys. Portland’s current
bikeway network supports over 300 miles out of a planned 630 miles of bicycle transportation
and use has doubled and then tripled since 2001. The present mileage count is
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1.
2.
3.
4.

170 miles of Class II bike lanes
70 miles of Class 1 multi-use paths
30 miles of bike boulevards
30 miles of Class III signed routes

Portland pioneered the use of a ½-mile grid network over the existing grid, adjusted for
population density and topography, as a departure point for making the city bicycle friendly.
Where arterial roads are not deemed appropriate for bicycle lanes, parallel streets are used to
complete the plan.
Portland increased the mode share of bicycling trips in the city from less than 1% in 1990 to 6%
in 2008. They achieved this while spending just under 1% of the city's transportation
infrastructure budget on bicycle facilities. Portland considers their bicycle facilities to be the
greatest transportation bargain in their budget--there is no other model whose mode share is 6
times its share of the transportation budget.

Figure 4 - ODOT has allocated 82% of their federal funds to highway preservation (repaving) and modification
(widening), just 2% on bike/ped, and 0% on transit. Metro’s pie has ample pieces of bike, pedestrian, transit, and
street preservation projects. Accessed May 11, 2009 online at: http://bikeportland.org/2009/03/09/bike-parkingsmoother-bike-lanes-and-more-a-federal-stimulus-funding-wrap-up/

Of significance is the fact that the metropolitan-area planning body creates significant linkage
of Portland’s bike paths to areas beyond the city’s urban growth boundaries, which is tied to
progressive land-use planning.
The International Bicycle fund suggests that the following goals can be incorporated into
comprehensive-, land use-, transportation-, and/or non-motorized plans to enhance safety,
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proximity, and access. Portland appears to have achieved a number of these
transportation/land-use planning goals, which form the following recommendations.
Recommendation
•

•
•
•

•
•

“Direct land use and transportation development, through the permit
process, to issue equal or better access by foot or bicycle to education,
recreation, retail, commercial office and other appropriate types of
development.
Design and locate retail, office and public service buildings to be convenient
for pedestrian, bicycle and transit users.
Cluster commercial and residential development in higher density centers,
rather than extended in linear strips along roads.
Require, through the permit process, mixed land uses of residential, retail,
commercial office and other types of compatible development, to provide an
environment which is safe and convenient for pedestrian and bicycle travel,
and give people shorter travel distances between origins and destinations.
Restrict development of neighborhood commercial areas to a pedestrian
scale and design.
Coordinate land use decisions with existing and planned public
transportation services and the needs for non-motorized access.”
th

Site accessed on May 12 , 2009 at: http://www.ibike.org/engineering/landuse.htm

Portland has a strong strategic approach to planning with its emphasis on making the whole city
bicycle =-friendly that goes well beyond the typical corridor sprawl approach. Recently they
have adopted a district approach over a corridor approach that allows them to fine-tune
projects at the neighborhood level to reflect needs of public user-groups more completely.
Recommendation:
While traditional planning for bike/ped has focused on a corridor approach, cities with
adequate density should consider the ½-mile grid as a rough guide for bicycle friendly
development to encourage this mode of travel for a wider group of potential users.
Additionally, consider the use of a district approach that reflects local cycling conditions and
needs over a corridor approach as the execution of the bicycle master plan matures.

21

Grayslake, Illinois
“Grayslake was one of the first communities in the Chicago region to create a
comprehensive development plan for trails, bike paths and sidewalks. In cooperation
with Grayslake Park and School Districts, the Village has implemented several additions
to the trail system that will allow residents and students greater access to and from the
Village neighborhoods, schools, the downtown business district, parks and other
amenities. This community-wide system also encourages a healthy lifestyle; boosts
property values and reduces the reliance on the automobile. The result is the most
extensive and complete community-wide trail system in the region” (from site accessed Web
site on June 15, 2009 at http://www.villageofgrayslake.com/info/biketrail.html)

Grayslake, Illinois, is 40 miles north of Chicago with a population of around 22,000, and covers
an area of 9.4 square miles, creating a relatively light density of around 2340 persons per
square mile. It is served by two rail lines, one of which is fully dedicated to passenger service
and another that shares freight and passenger service. It was historically a farm village but is
now somewhat of a bedroom community for Chicago and Milwaukee.
In the late 1980s, the city decided it would zone to minimize congestion and protect against too
much growth while preserving open space and creating pedestrian/bicycle systems. The system
is or will be linked to county parks and the Des Plaines River Trail that extends 7 miles to the
east. The 1989 comprehensive plan goals reflected policies to minimize the impact of new land
uses upon the existing transportation systems and minimize the adverse impact of regional
through-traffic and congestion on major streets and intersections. A major policy statement
spoke to providing safe, efficient bicycle routes and pedestrian trails from the beginning of the
land use planning process.
Grayslake is home of Prairie Crossing, an ecologically oriented housing development where
natural ecosystems are encouraged and managed. A special elementary school contracts with
an adjacent organic farm to help teach children about sustainable agriculture and farm
practices. The development has an extensive, fine-gravel eight-foot primary perimeter system
of off street bike/pedestrian paths that the public can use with internal private paths.
Grayslake is a significant model because the city has been able to integrate issues of density,
land- use, and pedestrian/bicycle transportation in a way that allows developers to pay for the
vast majority of bicycle and pedestrian trails and paths. A coordinator was employed by the
city to insure strategic location of the paths that began to link schools with parks and the
downtown prior to much of the later development. This system has been complemented with
connections to a number of open spaces and parks with paths funded by the county. In town,
trails are paved for the most part though a few trails are fine gravel. It is interesting to note
that several housing developments have opted for the gravel trails because they look more
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natural and the county often uses gravel trails in less-urban settings. This may effectively slow
bicycles down though the trails may require a little more maintenance in the relatively flat
landscape. In Grayslake, all of the bike/pedestrian paths are off-street multi-use paths but are
often parallel to the street. Even the county attempts to keep these facilities off the road
pavement where possible. The private commercial sector has placed bicycle racks at strategic
locations and the city has increased bicycle racks at the train station for commuters. Kiosks are
placed at key areas with bicycle maps and information. In snowy months, some of the trails are
open for skimobiles but none are plowed as in Madison.
The lesson from Grayslake is to understand the powerful role land-use planning can play in
creating effective transportation systems before development arrives. Not only has the city
avoided construction costs, but many of the trails are maintained by homeowners’ associations.
Conservations easements are used to insure public use of major trails over private
development.
Some paths are often dedicated to the city, suggesting a need to think about a long-term
maintenance budget for the paths. Most paths are only 8-feet wide and present-day costs for
what little the city has to provide are around $200 a linear foot of paved trail, which includes
trail amenities. The fine, sandy gravel trails cost around 20% less.
Recommendation:
Growing, smaller towns and counties need to create coordinated land-use controls that are
pro-active in locating major bicycle and pedestrian facilities so that new development can
shoulder the cost of complete transportation systems that include bicycle and pedestrian
trails and amenities. Long-term management of the facilities should be addressed as part of
this process.
Another lesson from Grayslake: the design/build aspect of the AASHTO process is the potential
use of packed gravel paths in city codes in relatively flat areas and the savings incurred from
their use. This alternative final surface must be based on the availability of the correct natural
resource, frequency of use, and site conditions. The Presidio project in San Francisco has a
CALTRAN Class 1 gravel trail designed to follow the contours of the site. Wisconsin, which
suffers from extreme temperatures and frost-heave, considers the flexibility of the surface an
advantage in some locations while interviews in other states suggested a higher maintenance
cost associated with gravel trails thus this surface is not specified where snowplows routinely
operate. See also Grayslake section on use of gravel for primary bike/ped paths. Kansas
Department of Transportation (KDOT) indicates a potential cost savings from this approach
(data available in the latter part of this report).
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Recommendation:
As a cost-saving strategy, consider the use of gravel trails where use patterns are light,
natural resources are available, and site conditions permit.
Madison, Wisconsin
Madison is the capitol of Wisconsin, the county seat of Dane County, and is also home to the
University of Wisconsin, Madison. The 2006 population estimate for Madison was 223,389
(with a gross area around 85 square miles including water areas) and the city has a density of
around 3030 people per square mile. The metro area population was around 557,000 at the
time of the 2000 census. It is a government and university center with growth in consumer
services and a high-tech base related to health, biotech, and advertising.
Good public bus service exists but a public light-rail system remains in the planning stages.
Madison has a long history of bicycle use and today in the metro area there are currently 129 miles of
off-street multi-use paths, 147 miles of streets with bicycle lanes or paved shoulders, and 149 miles of signed bicycle route
system

Serious efforts began with ISTEA funds and a 1991 Bicycle Transportation Plan for Madison and
Dane County that followed a comprehensive approach to planning and covered the four E’s of:
engineering (facility improvement), education, encouragement, and enforcement. A Vision
2020 Dane County Land Use and Transportation Plan (1997) provided the overall policy
framework for transportation and included a Bicycle Plan Element. The September 2000
Madison Urban Area and Dane County Bicycle Transportation Plan acknowledged over 50 miles
of shared-use path with rural town roads and county roads providing for bicycling in the county.
Two major state bicycle trails run through the county and the Capital City trail connects one of
these trails (the Military Ridge Trail) to the downtown John Nolen Drive/Isthmus Bicycle Path.
More recently, the State Street Pedestrian Mall has been redesigned for use by pedestrians,
bicycles, bus, and service vehicles and provides a critical link between the University and the
state Capitol in the heart of downtown. It is only a few blocks from there to the waterfront and
the John Nolen Drive Trail along the edge of Lake Monona. The September 2000 plan identifies
on-street bicycle facilities, typically a bike lane/paved shoulder, and bicycle routes for the
Madison urban area and Dane County. An analysis plan indicated the suitability for bicycling on
the existing roadways in Madison and the county and identified low bike-compatibility corridors
and lack of relatively direct alternative routes. Existing land-use, transportation, and
parks/open space were integrated into the 2000 plan. The three main goals of the plan are:
1. Provide for safe, convenient and enjoyable travel by bicyclists in the Madison urban area
and throughout the county
2. Increase levels of bicycling throughout Dane County, doubling the number of trips made
by bicycle
3. Reduce crashes involving bicyclist and motor vehicle by at least 10%
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The 2007 City of Madison, Wisconsin Mayor’s Platinum Bicycling Committee Report entitled
Making Madison the Best Place in the Country to Bicycle, reflects a restatement of vision and
goals to complement the 2000 bicycle plan. Today the Mayor has adopted a vision to “make
bicycling an integral part of daily life in Madison, thereby making Madison a model for health
promotion, environmental sustainability, and quality of life.”
The report suggests that “approximately 44% of all trips in Madison are less than 2 miles in
length –which represents a 10-minute bike ride or a 30-minute walk……30% of trips are less
than a mile.” (City of Madison, Wisconsin, Platinum Bicycling Committee Report, Adopted by
Madison Common Council, April 8, 2008)
http://www.cityofmadison.com/trafficEngineering/documents/PlatinumAdopted040808sm.pdf

More importantly the report looks at the need to change policies in the planning, design, and
management of both on-street and off-street facilities. In terms of funding, the report
recommends:
“If the City of Madison wishes to advance bicycle/pedestrian projects in a
timely manner, additional funding and staff resources will need to be allocated
to these projects. New funding sources may need to be developed, as well.
These sources may include impact fees, special assessments, and the proposed
Regional Transportation Authority sales tax.” (p. 15)
What this suggests is that true multi-modal transportation has yet to be fully embraced and
funded and this situation will require a fundamental, aggressive policy shift especially at the
state and municipal levels. The US Congress and the US Department of Transportation have
passed legislation and policies that intend to encourage complete streets (also known as
“routine accommodation”) that embrace all forms of transportation, but few states and cities
follow them very aggressively.
Recommendation: Create economic incentives to favor bicycle and pedestrian transportation
systems where population density and/or potential tourism demand favor this form of
transportation.
The Platinum Bicycling Committee Report recognizes efforts made toward complete streets
over the years, and strongly recommends formalizing and implementing these policies.
Recommendation
Insure that all design/construction drawing of every transportation project reflects
opportunities for and impacts on potential active transportation systems. Consider creation
of special administrative units to insure this approach.
Little progress can be made if departments within city government do not communicate their
plans and actions to one another, the public, stakeholders and other governments in the
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region. Improvements need to be made to ensure neighboring communities communicate
effectively. There are several cost implications to this observation and Madison was not the
only municipality to mention the need for better communication among departments.
Recommendation
Create city interdepartmental staff teams where necessary to meet routinely to improve
communication and joint planning for future pedestrian/bike facilities linked to land-use
planning and transportation efforts. Maintain an updated Intranet that presents proposed
and currently funded projects in all phases of implementation and how projects interconnect
with departmental agendas. This will save both time and money in the long run.

Albuquerque, New Mexico
Albuquerque is the largest city in New Mexico and is the county seat of Bernalillo County on the
Rio Grande River. City population was 518,271 as of 2007 in an area of 181.3 square miles,
creating a relatively light population density of 2, 483.4 people per square mile. Albuquerque is
the 6th fastest growing city in America with a metro population of 845,913 square miles and is
home to the University of New Mexico, Kirtland Air Force Base, and Sandia National
Laboratories.
Road transportation hubs on the junction of north/south Interstate 25 paralleling the Rio
Grande River and east/west Interstate 40. BSNF freight railroad lines are complemented with a
daily AMTRACK service and a new, light Rail Runner with space for bicycles now connects Santa
Fe, Sandoval, Bernalillo, and Valencia counties with ten station stops, including three stops
within Albuquerque. ABQ RIDE operates a variety of bus routes with a complementary Rapid
Ride express bus service, all equipped with external bicycle racks.
Albuquerque transportation planners are combating air pollution and traffic congestion with a
plan consisting of five components: moving traffic more efficiently on existing roads, building
new roads, increasing mass-transit ridership, expanding use of alternate forms of
transportation such as carpooling and bicycling, and reducing the number of (or changing the
timing of) work trips. Transit stations and bus stops are strategically located to garner
pedestrians.
With mountain trails in the Sandia range just east of the city and flat terrain in the city,
Albuquerque has increased its transportation options in the sunny desert climate. The access
roads to the city’s flood-control canals have become a car-free system of paths and people of
all age groups bike or walk the Paseo del Bosque trail along the Rio Grande adjacent to Old
Town and the Albuquerque Botanical Garden, both popular tourist destinations. The trail
network is an integral and essential part of the bikeway system as there are numerous barriers
within the metropolitan area such as rivers, interstates, drainage channels, and arroyos. The
trail network serves both commuting and recreational travel in tandem with the on-street
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bikeway system. The city is scheduled to launch a bicycle-rental program called Q Bike this year,
with the completion of the Silver Street Bicycle Boulevard. http://www.good.is/post/sorry-portland/
The major goal of the bicycle master plan is to significantly increase the bicycle-commute mode
share and reduce the number of bicycle fatalities and injuries by 2020. The 1998 transportation
plan called for enhanced transportation alternatives including increased bicycle facilities and
also identified three major deficiencies in the areas of facilities, information-knowledge, and
motivation. Increased use of alternative transportation systems would provide benefits of
increased health, better transportation, increased economic returns, environmental benefits,
and increased quality of life. The three major goals of the plan were:
1. Achieve a bicycle mode share by 5% by the year 2005 and 10% by the year 2020
2. Achieve a bicycle mode share of 5% of all trips by the year 2020
3. Reduce by 10% the number of accidents and injuries by the year 2020
Albuquerque Bicycle Infrastructure
Miles of bike land (2 lanes/mile)
Signed bike routes (2 lanes/mile)
Multi-use trails
Total

2007
278
250
125
653

Figure 5. Albuquerque trail type and miles in 2007 (accessed online May 16, 2009 at
http://www.cabq.gov/progress/public-infrastructure/dcc-21/indicator-21-3

Planning
From a planning perspective, the bicycle plan has major north/south and east/west
components somewhat paralleling the interstate system, with good coverage of major bike
lanes and trails on approximately a one-mile grid with adjustments for population density and
geography. More importantly, activity hubs with concentrations of work or shopping activity
have been identified to insure that these major people-generators are linked to residential
communities. Major capitol project improvements will help bridge the interstate system so a
cohesive plan can be achieved.
In addition to a system of primary trails, secondary trails are identified in the Trails and
Bikeways Facility Plan that interconnects both the primary trails and the on-street bikeway
system. These trails can be paved or unpaved trails to meet the needs of equestrians,
pedestrians, and bicyclists. At historic funding levels, it is estimated it will take approximately
10 years to complete the primary trail network, not including major grade-separated crossings
such as bike-ped bridges over the interstates which are expensive but well along in the planning
process.
(Accessed online June 5, 2009 at http://www.cabq.gov/aes/s5tran.html)
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Funding
Funding has been identified from several sources and presently, five percent of the local
transportation funds are dedicated to on-street bikeways and off-street paths/trails. Additional
funds are available from Federal transportation and air-quality funds, which compete with
other transportation construction, service, or enhancement projects.
Three recommendations came out of the visit to the Albuquerque site, one of which is a
reinforcement of the need for policy that will lead to organization and total integration of the
many types of professionals who work in transportation planning.
Albuquerque transportation planning appears to have achieved this to some degree by blurring
the boundaries between engineers, planners, landscape architects, etc., which is reflected in
the title: The Department of Municipal Development that “brings together the individuals
needed to plan, manage, and build these (transportation) projects, providing us with the
opportunity to achieve our goal: Building Albuquerque...better, faster!” This improves upon
the last recommendation under the Madison, Wisconsin, section, which reads:
Create city interdepartmental staff teams where necessary to meet routinely to improve
communication and joint planning for future pedestrian/bike facilities linked to land use
planning and transportation efforts.
“In Boulder, Colorado, the problem has been redefined to be one of moving people in a
multimodal system, with a strong emphasis on bicycles, pedestrians and transit. This mindset
has been institutionalized throughout the city's transportation division.”
(Web site accessed June1, 2009 at http://www.walkinginfo.org/library/details.cfm?id=4299)

Recommendation
Redefine the role of transportation departments to address transportation with a stronger
emphasis on bicycles, pedestrians, and transit, or reorganize transportation as part of a
department of municipal development, using a project-based, multi-professional team
approach to planning and designing bicycle and pedestrian paths and facilities as part of a
complete transportation system.
The second recommendation has to do with funding. Albuquerque has recognized the need for
a fixed percentage of the annual transportation budget for bicycle/pedestrian systems so that
progress can occur in a timely and economically sound manner. By comparison, Boulder,
Colorado, allocated 49 percent of its 07-08 transportation budget to bicycle, pedestrian, transit,
and transportation demand management projects. Though the number fluctuates over time as
major projects move forward, each year is marked by a significant investment in multimodal
projects. Prior to this time, at least 15% of the Boulder transportation budget was allocated to
bike/pedestrian transit, and transportation demand management projects.
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Recommendation: Insure alternative transportation by insuring a substantial percentage of
the city budget will always be available for bicycle/pedestrian systems and support facilities.
The third recommendation has to do with landmark legislation enacted by the governor that
allowed more public trail access to ditch and levee systems owned by irrigation and
conservancy districts in New Mexico. Obviously the correct, protective physical barriers are
necessary in planning paths to deter people from naturally dangerous currents, bluffs, rain
events, etc., but this legal access is important to interconnected alternative transportation
systems.
Recommendation: Create legislation and policies that allow more public path access to
drainage and levee systems where other agencies have primary ownership. This approach
can reduce right-of-way purchases and provide important linkages throughout the bike/ped
system.
Washington, D.C.
Washington, D.C., was chosen as a site because is boasts the first self-service, public bike rental
program in America though these programs have been experimented with in Europe for some
time. SmartBike DC is a new and alternative transportation network that uses the latest
technologies to facilitate user access and, with support from Clear Channel Outdoor advertising,
is structured to enhance the city's public transportation system.
The nation’s capitol covers an area of 61 square miles of land with a resident population of
591,833; however, because of commuters from the surrounding suburbs, its population rises to
over one million during the workweek. The D.C. metro area, of which the District is a part, has a
population of 5.3 million. Population density is one of the highest in America at around 9000
people per square mile and bicycle commuting is at least 1.16% overall, just below Portland,
Oregon, according to the D.C. Master Plan, April 2005. However, some central areas have
closer to 5%- 8% commuting by bicycle. It is also important to note that some 37% of the
resident population does not own a car, well above the nation’s 10%, making the bicycle a
potential cost-effective option for many people with the correct infrastructure and support
facilities.
The vision statement states “The District of Columbia will be a world-class bicycling city that
offers a safe and convenient network of bikeways for all types of trips.” Three major goals with
supportive objective recommendations drive the master plan.
1. Create more and better bicycle facilities
2. Create more Bicycle-Friendly Policies
3. Create More Bicycle-related Education, promotion, and enforcement
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Planning
The results of one study indicated that impact of growth allocation as forecast in the
Washington master transportation plan 2005-2030 will worsen system travel time by 12% and
cause 67% higher variation in travel times among counties by 2030, compared to travel with
optimal land-use growth allocation under stated assumptions. Obviously, alternative
transportation including bicycle facilities can diminish automobile use, but more significantly,
all transportation planning must be tied to stronger land-use planning to achieve a truly
integrated transportation system.
(Allocation of Regional Growth to Enhance Mobility: Study in Washington, D.C., Accession Number: 01089204
rd
Transportation Research Board Annual Meeting 2008 Paper #08-2398 accessed on line June 23 , 2009 at
http://pubsindex.trb.org/document/view/default.asp?lbid=848545)

The Washington, D.C., Bicycle Master Plan is based on a process that reflects strong public input
combined with GIS data on bicycle crash locations, bicycle-oriented destinations and roadway
inventory of location and characteristics tied to an explicit Bicycle Level of Service (LOS)
Analysis. Only 130 miles of the 407 miles of road earned a rating with a LOS in the A, B, or C
category for consideration of bicycle use in 2005. Generally the bicycle lanes or paths will
provide access to most people within a half-mile of their home. Care has been taken to
integrate bicycle routes with other transportation modes and with National Capital and
Regional Plans.
Over 40 of the 60 miles of planned bike lanes over a ten-year period have been built with
connections to a number of bicycle paths that extend into the metro area. Over a thousand bike
racks have been placed at strategic locations and a Bicycle Transit Center is being built at Union
Station. This 1,700 square foot facility is the first of its kind on the East Coast and offers bicycle
parking, rentals, repairs and retail accessories. Bicycles are allowed on Metro trains and bicycle
racks are on many buses. As previously mentioned, the plan has evolved to encompass the first
self-service public bike rental program America.
Funding
Washington, D.C., transportation is funded more like a state than a city due to its unique status.
This means Federal funds are allocated annually directly from the Federal Highway
Administration but typically funding for bicycle and pedestrian facilities comes from
Transportation Enhancement Funds. Washington, D.C., must use 3% of their highway funds for
Transportation Enhancements; bicycle and pedestrian projects are only one of the eligible
purposes for the funding. In addition, the remaining 97% of the highway funding presents an
opportunity to create complete streets. The American Recovery and Reinvestment Act (ARRA)
made significant new funding available for transportation projects of all types this year. The
Enhancement Funds came out to $3.7 million this year out of a total of $123.5 million that was
allocated for the District. Another $3 million have been allocated for bike sharing and $4
million for Safe Routes to Schools.
(Referenced online on June 8th 2009 at http://www.waba.org/takeaction/Stimulus_DC.php)
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Maintenance and Management
Washington D.C. does not consider gravel bicycle paths in its urban environments and suggests
increased maintenance as a reason but management can be an issue and some officials would
like to increase enforcement on cyclists who violate traffic laws. For example, a DOT-run
bicycle-mounted enforcement team could issue tickets for failing to stop at stop signs or stop
lights but laws cyclists are supposed to follow were written for drivers so auto laws don't
always make sense for cyclists due to the many differences between bikes and cars.
Recommendation: Bicycle transportation enforcement is necessary thus consider creating a
cost-effective body of law tailored for bicycle users and linked with appropriate enforcement
strategies prior to creating an enforcement group.

Bike Share Programs
The district’s experimental bike share program can be used one-way for either mono-modal or
intermodal trips. As a flexible mobility option, they can be considered as an additional part of
the public transport system. The role of bike sharing is still a minor one but it seems that a big
step could be made in the future as a number of U.S. cities are considering bike share
programs, including Denver, Colorado, Boston, Massachusetts, and New York City. Commuters,
recreational-errand riders, and tourists are the three main groups of users and the user fees or
dues are attractive to those who do wish to purchase, store, and maintain a bicycle in highdensity urban areas.
A recent report prepared for New York City suggests, “Small pilot programs do not work.
Successful bike-share programs that produce real and demonstrable transportation, economic,
and health benefits depend on a high density of kiosks and widespread program coverage.
Often, financial viability increases with larger programs.”
http://www.gothamgazette.com/article/transportation/20090421/16/2893

Since 2007 in Paris, France, millions of dollars have apparently been saved by providing
alternative public transportation to 3 million subscribing Parisians with over 20,000 bicycles,
parked throughout the city. So far, bike-sharing has reduced car trips by 6 million miles. The
model provides one bike per two hundred residences in the city, which is working seamlessly
with the good public transportation that already exists--the Paris Metro. Maintenance and theft
of the bicycles is problematic but not insurmountable.
Bike-share programs can serve as a missing link in the public transit system by reducing a city’s
travel-related carbon footprint and providing additional ‘green’ jobs related to system
management and maintenance. According to the ALTA Planning Group, “Funding for public
bicycle systems commonly comes through a combination of advertisements, user fees, and
public government funds and operates as a public-private partnership.” This is how Washington
D.C., is managing their bike-share program.
31

th

Site accessed June 24 2009 at http://www.marinbike.org/Resources/bike_sharing_whitepaper.pdf

Recommendation: Cities with high-density neighborhoods should investigate the potential of
bike-share systems as part of their transportation planning methodology linked to an
understanding that funding for public agencies typically requires an operating partner, as
most bike share systems are not yet financially self-sustaining.
Other Case Studies with Cost Data
During each interview, materials costs were discussed to determine bike-ped path costs. Given
the number of variables and constantly fluctuating energy costs over time, it was difficult to
make any generalizations. However, a general discussion follows based on a number of other
case studies explored primarily on the Internet; these studies provided a rationale for several
further recommendations across the AASHTO process regarding cost-saving strategies for
policy-makers.
Many communities are primarily interested in off-street multi-use paths; however, many of our
community streets have adequate widths to make on-street bikeways a first consideration for
economic reasons. “Bike routes” are streets of adequate width to be designated as a bikeway
through the addition of signs and minor improvements such as drainage-grate modification
with minimal costs. Bike routes typically lack painted, designated lanes.
For new construction, independent, off-street multi-use paths cost the most and bike routes/
shared-use vehicle lanes cost the least, with road-shoulder bike lanes in the middle cost-wise.
Shoulder bike lanes and shared-use roadways, when constructed at the same time as a
roadway is constructed or substantially reconstructed, have incremental or marginal costs that
can be exceptionally modest; e.g., $10,000-$20,000 per mile- see Appendix B; however,
O’Fallon, Illinois, recently estimated the total cost of a completed on-street bikeway system (73
miles) using a number of existing streets that averaged $85,000 per mile. Retrofitted projects
that have to remove curb and gutter and construct additional lane width obviously cost more.
(Executive City Meeting Summary, found at
http://www.ofallon.org/public_documents/OFallonIL_ParksRec/bike_facil_plan/Exec_Summ

Generally, on-street bike paths are one-way with the flow of traffic and a minimum width is 4
feet adjacent to a curb or shoulder. If the speed of the road exceeds 35 mph or there is heavy
truck traffic, then a 5-foot bike lane should be considered. Bike lanes that run against the
traffic should have a 4 ½’ high barrier between the path and vehicular traffic. Vertical clearance
to overhead trees and other objects should be 8 feet and any tunnels ideally 10-feet tall. Most
retrofitting costs where road width is adequate are related to replacement of grates and
pavement/curb grade filling (to insure a flat surface) in addition to proper lane painting and
signage. (See AASHTO Task force on Geometric Design, Guide for the development of Bicycle Facilities,
Washington D.C. 1999)

For off-street situations, the recommended width for a two-way multipurpose path that
includes bicycle traffic is 10-feet, though 8-feet width is considered a minimum where good site
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Figure 1. Typical Bike Lanes Cross Sections – lanes are typically marked with paint
and adequate signage is provided. (Source: Florida Bicycle Facilities Planning and
Design Handbook , Chapter4, 2000)
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distance and low pedestrian/bike traffic are encountered. Heavily used paths with multiple
user types may require 12-foot paths to insure safety. Right-of-way (ROW) should be a total of
at least 20 feet, though 30 feet is a desirable measure. A one-way bicycle path can be only 5feet wide but enforcing the one-way rule may require close enforcement. There should also be
a minimum 2-foot cleared area on either side of the path and 3 feet is a recommended.
(A Guide to Site Planning, Harvey M. Rubenstein, John Wiley and Son)

Bike paths are recommended to not exceed 5% elevation to avoid excessive speed downhill and
minimize uphill exertion for a broad spectrum of age groups. Paths are typically paved with
asphalt or concrete to reduce maintenance. Downhill bike lanes may be omitted where bicycle
speed matches vehicular speeds.
Construction Costs of Multi-purpose Paths
The cost of new multi-purpose path construction can only be generalized because of the many
variables involved. Right of way, trail surface material, width, location, needed structures,
signage, and amenities all affect total construction cost.
Fayetteville, Arkansas, now offers 16 miles of paved off road multi-purpose trails primarily
along an active rail corridor and several creeks. The Fayetteville Alternative Transportation and
Trails Master Plan identifies 129 miles of future trails that will connect parks, neighborhoods
and citizens for years to come. The city considers the construction cost of a multi-purpose path
is around $250,000 a mile for a 12 foot wide, 3”-deep asphalt-surfaced path on 6” of gravel and
a foot of red hill-side clay. These costs include a little lighting and bridges in key areas. Right-ofway costs are less than one percent of construction costs as much right of way is in the stream
floodway and is assessed at half the value of most urban land. Land donors also obtain a tax
break from their gift to the city. Fayetteville has achieved significant cost savings by carrying
out the vast majority of work with city crews rather than contracting the work out. Several
examples follow provided by the bicycle coordinator for the City of Fayetteville.

Trail Name
Frisco Trail
St. Paul Trail
Hamestring Creek
Trail
Mud Creek Trail
Scull Creek Trail
Lake Fayetteville Trail
Shiloh Trail

Location
Center to Prairie
Morningside to Armstrong
Wildwood Park
Scull Creek Corridor
North side to Hwy 265
Mt. Ranch

Undercut
& Hillside

Year
Completed

No
No

2005
2006

Yes
No
Yes
Yes
Yes

2007
2003
2008
2005
2009

Completed
In-House

Contractor

x
x
x
x
x
x

The chart below (of the trails shown above) shows the contractor cost data in boldface.
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x

Length
L.F.
2,411
4,118
2,743
9,989
22,999
11,521
2,028

Length
Miles
0.46
0.78
0.52
1.89
4.36
2.18
0.38

Project
Cost
$ 410,073
$ 111,708
$ 201,873
$ 903,453
2,481,724
$ 449,035
$ 119,000

$
$
$
$
$
$
$

Cost per
L.F.
170.08
27.13
73.60
90.44
107.91
38.98
58.68

$
$
$
$
$
$
$

Cost per
S.F.
14.17
2.26
6.13
7.54
8.99
3.25
4.89

Cost per L.F.
Trail Only
$
111.20
$
27.13
$
68.01
$
90.44
$
70.18
$
37.84
$
58.68

Cost per S.F.
Trail Only
$
9.27
$
2.26
$
5.67
$
7.54
$
5.85
$
3.15
$
4.89

The results of this study show that in most cases the city is able to build the 10-12 foot
multipurpose trails in-house for significantly less than contractor built trails and now the city
only contracts out items such as bridges and lighting. Towns such as Fayetteville, with a
population over 60,000 often have road departments that can use or increase crews to build
bicycle trails in house cheaper than contracting the work out. This approach suggests a costsaving strategy.
Recommendation
Use in house road building crews with an in-house trails coordinator to design and build trails
rather than contracting the work out for routine trail construction.
Fayetteville uses a landscape architect for a trails coordinator embedded in the civil engineering
department where he can interface with engineers in the specific design of trail segment which
he has planned with both transportation needs and aesthetics criteria in mind. In most cases
the land has been donated as much of it is in restricted flood plains along drainage corridors
and the trails benefit the adjacent houses and businesses built on adjoining land.
Additional cost information on the first five trails is shown again with the trails built totally by
outside contractors highlighted. The last trail had no bridges or lighting.

$
$
$
$
$

Bridges
33,760
15,320
466,045
13,080

Lighting
$ 108,210
$
$
$ 206,338
$
-

Materials
$
$
$
$

37,002
100,972
552,299
154,635

Labor
$
$
$
$

52,435
85,892
616,733
207,693

Equipment
$
$

8,999
13,713
162,656
40,855

Contractor
$
$
$
$

13,272
1,296
282,433
34,747

Data from four summaries in Milwaukee County and the City of Milwaukee provide a cross
section of realistic construction costs associated with multi-use trails. The construction
estimates includes trail amenities, bridges, signage, and drainage.
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•
•
•

•

Honey Creek Parkway Construction of bike trail from Portland Ave to 70th St, not
including bridge construction, is $149,206 per mile for 10-foot wide asphalt trail
Root River, from 60th St. under Hwy 100 to Rainbow Airport, not including boardwalk is
$301,014 per mile for 10-foot wide asphalt trail*
South Side Trail (a.k.a. Kinnickinnic River Bicycle Trail) for base construction including
trail amenities, signage, and drainage issues is $176,470 per mile for a 10-foot wide
asphalt trail
Milwaukee County's estimate for construction of the 6.5 mile Hank Aaron State Trail
(West Allis Line) is $224,307 per mile for a 10-foot wide asphalt trail (including retrofit of
bridges)

*The major increase in the Root River project is due to drainage culverts and railings
In Ashville, North Carolina multi-use paths right-of-way (ROW) estimated costs range from
$110,000 to $200,000 per mile. ISTEA sections 1024 and 1025 include provisions that can be
directly linked to rail corridor acquisition and rail-trail development which is especially useful in
acquiring abandoned railroad ROW.
Ashville, North Carolina uses the following figures in estimating trail costs base on experience.
12-foot Soil-Cement Multi-Purpose Trail $80,000 per mile
12-foot Aggregate/Stone Trail
$100,000 per mile
12-foot Asphalt Multi-Purpose Trail

$300,000 per mile

12-foot Concrete Multi-Purpose Trail$

$500,000 per mile

12-foot Wood Deck/Boardwalk

$1,800,000 per mile

The Kansas Department of Transportation (KDOT) has researched the probable cost of one trail
with several different construction techniques that may provide some potential cost saving
strategies in certain areas of the United States where resources are available and site
conditions permit. Areas of high frost heave such as Wisconsin also see some advantage in
using gravel trails where asphalt cracking occurs as a result of frost heave. The use of gravel
trails may be found on primary trails in Grayslake, Illinois, and for secondary bicycle trails in
Albuquerque, New Mexico. Clearly there is a place for the use of gravel trails in complete
transportation systems.
ENGINEER’S ESTIMATE OF PROBABLE COST OF TURKEY CREEK
BICYCLE/PEDESTRIAN TRAIL
Option 1 – 10’-Wide Asphalt Trail Generally Meeting AASHTO/KDOT Standards
Construction of Main Trail (Antioch to Metcalf with Access to Foster) $1,072,920
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Construction of Access trail to Lowell 243,003
Land Acquisition 150,000
Survey, Engineering, Testing 219,111
Total Cost $1,685,034
Advantages of Option 1:
- Generally meets AASHTO/KDOT requirement thus eligible for KDOT funding
- Constructed to acceptable standards consistent with area trails (width, slope,
surface, etc.)
- Accessible for emergency vehicles
- Maintenance requirements similar to existing trails in the City
Disadvantages of Option 1:
- High cost of construction
- Significant site impacts due to grading and construction of retaining walls

Option 2 – 10’ Wide Asphalt Trail with Variances from AASHTO/KDOT
Construction of Main Trail (Antioch to Metcalf with Access to Foster) $ 929,732
Construction of Access Trail to Lowell 243,004
Land Acquisition 150,000
Survey, Engineering, Testing 194,209
Total Cost
$1,516,945
Advantages of Option 2:
- Somewhat lower cost of construction
- Accessible for emergency vehicles
- Maintenance requirements similar to existing trails in the City
Disadvantages for Option 2:
- Varies from AASHTO/KDOT requirement, thus less likely to be eligible for
KDOT funding.
- Constructed with steeper running slopes, making it more difficult for users
- Significant site impact due to grading and construction of retaining walls
Option 3 – 6’ Wide Limestone Screenings Trail with Variances from
AASHTO/KDOT
Construction of Main Trail (Antioch to Metcalf with Access to Foster) $ 429,790
Construction of Access Trail to Lowell 144,624
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Land Acquisition 150,000
Survey, Engineering, Testing 95,094
Total Cost $ 819,508

Advantages of Option 3
- Lower construction costs
-reduced site impacts
Disadvantages of Option 3:
- Would likely not be eligible for KDOT funding
- Higher maintenance costs
- More difficult for users due to steep slopes and loose surface material and
would not comply with ADA requirements
- Limited access for emergency vehicles
(Source: http://www.opkansas.org/_Assets/agendas/cd/2006/02-01/INF-1-2.PDF)
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Option 3

Graph of KDOT estimated cost of three trail construction types for the same trail

It is also useful to compare cost of hard-surfacing materials, e.g., asphalt and concrete. The
following chart compares asphalt and concrete trail costs in Colorado.
COST COMPARISON OF PAVEMENT TYPES IN COLORADO METROPOLITAN AND RURAL REMOTE AREASSEPTEMBER, 2001:
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The pavement thicknesses presented are generally accepted standards in the industry. Actual
construction costs will vary depending on project specifics, grading requirements, location and local
pricing differences, and distance from concrete or asphalt supplier plants.

1. 10' WIDE PATH - COST PER LINEAL FOOT*- METROPOLITAN AREA
PAVEMENT THICKNESS

ASPHALT

CONCRETE

ASPHALT SAVINGS

MINIMUM
CONCRETE = 4"
ASPHALT = 3"

$7.50 to $9.50

$16.00 to $18.00

50 %

VEHICLE USE
CONCRETE = 6"
ASPHALT = 5"

$12.00 to $14.00

$19.00 to $21.00

30 %

10' WIDE PATH - COST PER LINEAL FOOT*- REMOTE AREA
PAVEMENT THICKNESS

ASPHALT

CONCRETE

ASPHALT SAVINGS

MINIMUM
CONCRETE = 4"
ASPHALT = 3"

$13.00 to $15.00

$34.00 to $38.00

60 %

VEHICLE USE
CONCRETE = 6"
ASPHALT = 5"

$28.00 to $30.00

$39.00 to $45.00

30 %

* Cost estimates obtained from Colorado contractors and are for paving costs only, assuming a finegraded mix. (Source: Eric West, PE Trail Design and Construction, Technical Aspects of the Asphalt Trail at
http://www.americantrails.org/resources/trailbuilding/AsphaltCO.html)

MAINTENANCE COSTS
In addition to construction costs, maintenance costs should be considered. Regardless of trail
surface type, there are many other factors that can affect the cost of maintenance. The main
factor affecting cost is the operational difference in agencies that maintain and operate trails.
Each agency will have different labor costs, access to different machinery and equipment, and
may or may not have a volunteer base to subsidize costs.
While the majority of multi-use trails are predominantly asphalt, some places such as
Milwaukee have used concrete but are considering more use of crushed-gravel paths, especially
in rural areas where snow-plowing is not required.
Maintenance of asphalt, concrete, and crushed-gravel trails differs due to the different
properties of the materials. Periodic maintenance of a crushed-gravel path is usually greater
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since it is more susceptible to adverse weather conditions e.g., rainstorms and erosion from
run-off. Heavy amounts of water running on the trail can cause ruts to form and soften the trail
as a whole. More use on a soft trail will cause greater damage to the overall smooth surface
and require ongoing grading. One advantage of a crushed gravel trail is that it is less affected by
the freeze/thaw cycle that exists in the northern areas and western mountainous areas.
Although asphalt and concrete trails are generally not affected by rain and water erosion,
freeze/thaw cycles can cause buckling, creating potholes and cracks which can be dangerous
and costly to repair in some parts of the United States such as Wisconsin.
“Maintenance and operation costs can also have a broad definition. In the case
of Milwaukee, Wisconsin, maintenance and operation costs are classified as
routine maintenance. Routine maintenance can be defined as maintenance that
is needed to keep the trail operating in a safe and usable condition, not involving
major trail development for reconstruction. Below is a list of routine
maintenance activities:
•
•
•
•
•
•
•
•

Yearly facility evaluation to determine the need for minor repairs
Removing encroaching vegetation
Mowing
Map/signage updates
Trash removal/litter clean-up
Flood or rain damage repair: silt clean up, culvert clean out, etc.
Patching, minor regrading, or concrete panel replacement
Planting, pruning, and general landscaping”
Research was conducted to determine annual per mile maintenance costs for
off-street trails. Some estimates found were specific to a trail surface type and
others were not. Interestingly, in Milwaukee, maintenance and operation costs
are very similar whether a surface is crushed gravel or asphalt. However,
gravel paths are not suitable for snowplowing. Due to the low amount of
concrete bike trails, a routine maintenance figure could not be generated for
these trails alone. Below is a list of maintenance costs from various sources:
$1,500 per mile provided in the Iowa Trails 2000 plan by the Iowa Department of
Transportation (includes a mixture of different trail surfaces)
$2,525 per mile summarized by the Milwaukee County Park System (all asphalt
paths)
$1,200 per mile (as an absolute minimal cost) in the Rail Trail Maintenance &
Operation Manual provided by the Rails-to-Trails Conservancy
$2,077 per mile for government run trails provided in the Rail Trail Maintenance
& Operation Manual provided by the Rails-to-Trails Conservancy
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$2,042.06 per mile of unpaved trail in the Trail Cost Model - Draft by the
Wisconsin Department of Natural Resources
Snow removal costs range from $24.13/mile on the Glacial Drumlin Trail - E to
$154.13/mile on the Red Cedar State Trail. Although snow removal does occur
on portions of Milwaukee County's Oak Leaf Trail, no cost estimate could be
separated out.”
(Source: From Draft Milwaukee County Trails Network Plan, 2007, Milwaukee County Dept. of
Parks, Recreation, and Culture at
http://www.americantrails.org/resources/ManageMaintain/MilwMaintcost.html)

The City of Raleigh currently spends $4,000 per mile to maintain their 40-mile green-way
system every year. This includes a number of stabilized soil and paved trails.
Ashville, NC, shows a similar cost per mile of trail with the following activity breakdown:
Drainage and storm channel maintenance (4 x/year)

$500.00

Sweeping/blowing debris off trail tread (20 x/year)

$1,200.00

Pick-up and removal of trash (20 x/year)

$1,200.00

Weed control and vegetation management (10 x/year)

$1,000.00

TOTAL MAINTENANCE COST PER MILE OF TRAIL

$3900.00

Source: (http://www.ashevillenc.gov/uploadedFiles/Residents/Parks_and_Recreation/Greenways/Estimates_
of_Cost_and_Return.pdf.)

Further Strategies to Ameliorate Costs of Bicycle Lanes and Multi-use Paths
Strategies to lower costs are related to the process of Planning, Design/Construction, and
Management Phases as reflected in the AASHTO Geometric Design, Guide for the Development
of Bicycle Facilities, 1999. Several of these strategies reinforce previously mentioned
approaches to reducing cost.
“The Nation needs a new and integrated systems architecture approach to transportation
planning and operation that will maximize public and private-sector investments in meeting
both our transportation needs and our societal needs.” (MIT Vision 2050, An Integrated National
Transportation System, http://web.mit.edu/aeroastro/www/people/rjhans/docs/vision2050.pdf)

“Nationwide, 72 percent of all Americans have reported wanting a community-based planning structure
which makes walking, running or bicycling an integral part of their area's transportation system.”
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( http://www.americantrails.org/resources/railtrails/IntegrateRailTrail.html)

The most successful multi-use regional trails are located along corridors that have the same trip
origins and destinations as motorists. These trails link neighborhoods, parks, and open space
areas with schools, business sites, employment centers, and other regional destinations. A
good example of large scale planning is Georgia’s DOT plan State Transportation Board
approved plan dated August 21, 1997. It focuses on the goal of developing a statewide, primary
pedestrian and bicycle route network coordinated with a number of multi-modal transportation
goals. The network contains 14 routes totaling 2,943 miles.
Planning Strategy 1.
Use a regional planning approach - Many multi-use trails are often planned and funded
at the community level, but cost savings can accrue by planning a multi-modal system at
the state or regional level. Bike-paths should not be planned in isolation from the rest
of the multi-use transportation system, but should be part of an increasing move toward
multi-modal forms of energy-efficient transportation such as light-rail. ISTEA
emphasizes a need for long-term planning on the local, metropolitan, and state levels.
Long-term multi-use path plans should be included in all comprehensive plans and
transportation improvement plans.
Planning strategy 2
Land Use Planning to reduce automobile use, congestion and related costs
•

•

•

Direct land use and transportation development, through the permit process, to issue equal or
better access by foot or bicycle to education, recreation, retail, commercial office and other
appropriate types of development.
Require, through the permit process, mixed land uses of residential, retail, commercial office
and other types of compatible development, to provide an environment which is safe and
convenient for pedestrian and bicycle travel, and give people shorter travel distances between
origins and destinations.
Little attention has been devoted to either the pedestrian or bicycling environment to and from
transit stations. Insure this critical linkage during the conceptual planning stages to minimize
later unintended cost. (land use planning statement source: David Moser, Planning for Livability, International
Biking Fund http://www.ibike.org/engineering/landuse.htm)

Planning Strategy 3
Use of rail corridors - “In heavily populated or developed areas, railroad corridors
represent some of the only open space that remains for trail development. Unless rail
corridor preservation and rail- trail conversion are institutionalized in the new
transportation planning process, most of the rail corridors that will be abandoned in
coming years will be lost forever for transportation purposes.” Acquiring these right-of-
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ways now can save acquisition funds in the future.
(http://www.americantrails.org/resources/railtrails/IntegrateRailTrail.html)
Planning Strategy 5
Developer incentives can also greatly help in the creation of on-street and off-street
paths by including these amenities as an integral part of plans for new development.
New paving materials are available that are pervious, thereby reducing runoff impacts.
Local governments can encourage path and trail development by providing guidelines
and incentives and removing barriers to connectivity between existing and new
developments. Insure that local and regional governments create an incentive system
for developers who connect their development to the regional or community multi-use
path system.
Planning Strategy No. 6
Single-use paths. Federal funding sources appear to favor multi-use trails though there
are known conflicts between various types of users such as bicyclists and joggers. The
AASHTO Guide for the Development Bicycle Facilities (the engineering profession's
"bible" of bikeway design) says “In general, multi-use paths are undesirable: bicycles
and pedestrians do not mix well.” A secondary system of cheaper gravel-surface paths
might be considered. More research is needed in this area but it would appear wise to
consider a system of single user type paths and trails based on a clear analysis of user
type to avoid potential conflicts especially in heavily populated areas. (Weyrich, Noel
and Soetebier, Bob. Meeting the “Bike Path” Challenge: Five steps for Making the MultiUse Trail Movement Work for Road Cyclists. (http://www.parrett.net/~rralston/bpath.html)
Planning strategy No. 7
Larger municipalities may find planning and construction cost savings by permanently
hiring professional planning personnel that can coordinate transportation efforts, apply
for multi-use path grant monies, and oversee path construction to keep costs in house
as opposed to hiring private consultants and using private contractors.
Design/Construction Strategies to reduce cost
These strategies focus on cost savings that might be accrued through changes in design of trail
features such as right-of-way width, trail width, and alternative surface materials.
Right-of-way width and path width are driven both by issues of safety and the size of
construction equipment. Many municipalities have accepted the 10’ multi-use path standard
without much understanding that path systems, like road systems, are hierarchical.
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Alternatively, path systems may eventually suffer from “traffic generation” or the phenomena
that demand increases as the path or roadway comes into operation over time. In this case the
10’ minimum path width may be considered a helpful minimum.
On the other hand, low volume use areas may not need the full 10’ width. Developers in
Richmond, just across the bay from San Francisco, have occasionally used 8’ multi-use paths
that are part of the 10 to 12 foot system around the San Francisco Bay. Access paths are only 3
to 6 feet wide. Parts of the major municipal trail also separates pedestrian and bicycle traffic
with a fence in heavily used areas. So far the system is working and plans to create a multi-use
path on the side of Bay Bridge to reduce traffic congestion into the city are in the planning
phase.
Design Recommendation No 1
Ensure that traffic counts, level of service, and analysis of user profiles are
required prior to determining path width in the planning and design phases.
Transportations systems are hierarchical and multi-use path systems need to
address potential user needs and safety to address path width rather than using
a one size fits all approach. (See: Hein Botma, Method to Determine Level of Service for
Bicycle Paths and Pedestrian-Bicycle Facilities, Transportation Record No 1502, pp 38-44,
Washington D.C. 1995.)

Right-of-Way Width -- In most cases 20’ of ROW appears to be the minimum necessary for
construction equipment to operate in. Municipalities such as Fayetteville, AR, typically build
dedicated multi-use paths with standard road building equipment (trucks, graders, asphalt
paving equipment) though specialized equipment does exist for trail building. Trail building
miniature rock crushers, specialized small dozers, and smaller trucks or motorized wheel
barrows exist but most municipalities do not have or have the inclination to purchase this
specialized equipment for path construction and maintenance.
Twenty feet of ROW is not excessive and allows enough room for onsite drainage
improvements, lighting, fences, benches, and use of standard maintenance equipment and
crews. Fayetteville obtains 30’ of ROW in areas where certain landscape features are
considered valuable or where on-site improvements require more space. Obviously a good
right-of-way allows for increasing the surfaced path width at a later time. Unfortunately rightof-way can be as expensive as construction costs of the multi-use path and this leads to a
second recommendation.
Design Recommendation No. 2
It is possible to acquire smaller right-of-ways where expense becomes a
determining factor but this may require the use of specialized equipment and
longer construction times. This specialized equipment may be essential for
smaller right-of-way cost efficiencies if a true multi-modal system is to be
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achieved. The tradeoffs need to me measured in terms of the long term
transportation analysis and planning needs.

Design Recommendation No 3
Instead of purchasing additional Right of Way, use streets than can function as a
"bicycle boulevards" with traffic calming benefits and landscaping of the existing
public roadways.
Path Surface--Strategies for reducing path surface and path width have been investigated
briefly by the Kansas Department of Transportation mentioned earlier in this report. In their
case study, use of limestone screenings on a path varying from 3 to 6 feet wide cut the cost of
trail construction in half compared to a 10-foot asphalt path. Obviously drainage design has to
be particularly thorough to insure these paths will not suffer from erosion in critical areas. In
northern climates, there is an added benefit to paths surfaced with screenings; they absorb
buckling due to freezing and thawing. Milwaukee maintenance reports suggest that the cost of
maintenance for gravel and asphalt paths are roughly the same and the city is considering
additional use of gravel paths in some areas.
In Fayetteville, asphalt paths suffer from drying and cracking. The lack of car traffic on asphalt
does not keep the surface oils spread which leads to premature cracking. This results in added
maintenance costs an annual basis. Perhaps gravel paths and other alternatives do have
applications and advantages that need more research to lower overall design and construction
costs. In fact, one can envision a whole secondary system of gravel-surfaced paths similar to
many county roads being gravel-surfaced. It should be noted that most municipalities feel they
are reducing maintenance costs with asphalt paths.
Design Recommendation No 4
To lower construction costs consider the use of gravel paths or soil cement. Consider
the use of materials other than asphalt and concrete on well drained, lesser used parts
of a site and use harder materials in more intensively used or problematic areas. In
some cases, local contractors are not comfortable with different surfacing materials
beyond asphalt and concrete so it is wise to insure that contractors are knowledgeable
on alternative surface treatments.
Maintenance Strategies to Reduce Costs
Maintenance costs ranged from 2000 to $4000 a mile per year in a number of studies which is
around $40,000-80,000 over a twenty year life cycle for each mile of path. Considering that a
mile costs around $250.000 to $300,000 a mile to build, approximately a quarter of the total
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cost over a twenty year period can be in maintenance. This is not an insignificant amount and
strategies to address and reduce maintenance costs are well worth considering.
Maintenance strategy No. 1
Insure that all drainage issues are thoroughly addressed and resolved during the
planning and design/construction process to minimize erosion problems. Develop
curvilinear alignments in the planning and design phases that contour paths across the
landscape at appropriate grades to provide for stable tread conditions. This approach
will help minimize maintenance costs.
Maintenance strategy No 2
Landscaped areas along the trail will require some periodic maintenance, but good
design can keep this to a minimum. Low maintenance and drought resistant trees,
shrubs, and ground covers can also minimize upkeep activities.
Maintenance strategy No 3
One means to underwrite maintenance of transit systems used in San Francisco, are
Transit Development Fees, which are levied on real estate development projects
downtown, in proportion to the costs of their developments. In downtown San
Francisco, where more automobile parking is discouraged, the MUNI bus and railway
system is funded in part by local real estate developers. This approach extends to
maintenance of multi-use paths.
Maintenance Strategy No 4
Use Business Improvement Districts to help fund maintenance. A common strategy to
ameliorate conditions in commercial areas, special assessment districts can be created
to subsidize landscaping, streetscape improvements, and other amenities for local
residents and employees. San Francisco's Union Square presents a successful model of
this strategy; revenues from local businesses currently fund a program to keep streets
clean and safe.
Maintenance Strategy No 5.
Organize volunteer community groups to help with maintenance. Insure that a lowcost source of labor can be used to maintain trails. Some states such as California have
monies to provide meaningful work and educational opportunities to assist young men
and women, while protecting and enhancing the environment, human resources and
communities.
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Maintenance Strategy No 6.
Insure access to ISTEA funds. A portion of the federal Transportation Legislation, TEA21, the Recreational Trails program, is notable because it is commonly used for path and
trail maintenance.
Maintenance Strategy No 7.
Management of on-street bike paths and shared use off-street paths requires ongoing
training of all transportation facility users. Good ongoing training programs and policing
must be established as non-motorized transportation is integrated into upcoming multimodal systems.

Conclusion
A well integrated bikeway and path system at national, state, and municipal levels would help
support the major concerns of the MIT Vision 2050 Integrated National Transportation System
Report that states the following goals:

• An integrated national transportation system that can economically move
anyone and anything anywhere, anytime, on time;
• A transportation system without fatalities and injuries; and
• A transportation system that is not dependent on foreign energy and is
compatible with the environment (e.g., with respect to noxious emissions,
Green-house gasses, noise)
(http://web.mit.edu/aeroastro/www/people/rjhans/docs/vision2050.pdf)
Public policy must play a significant role in reshaping America’s transportation system. Several
opportunities exist for improving transportation sustainability through changes in travel
behavior which require policy implementation with a long term perspective. In conclusion, the
final synopsis of recommendations follow.
1. Understand the economics and organization required behind the use of less polluting
cars, driving at non-peak hours and more use of public transportation including walking and
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bicycling from the planning stages through design and construction to maintenance and
ongoing management of alternative transportation systems.
2. Create policy that truly Integrates transit, cycling, and walking that are publicly and
politically feasible with less dependence on the automobile.
3. Fully coordinate and integrate land use planning and transportation to promote transitoriented development while discouraging car-dependent sprawl
4.Create public information and education to make changes feasible in schools, events and
in the media to show all the benefits of more sustainable policies including walking and
bicycling.
5. Implement local and regional government internal policies in stages that rewards
cooperation across disciplines and consider team base approaches to transportation and
land use planning that is comprehensive and reflects consideration of bicycle pedestrian
paths and facilities.
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Appendix A Further Economic Impact Analysis Case Studies (contributed by Easton Outdoors, Inc.,
Fayetteville, Arkansas, 2009)
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Appendix B-Cost Estimation for Additional Bike Lane at Time of Construction
“The typical roadway section for a secondary road in York or James City County is two 12-foot
lanes plus an 8-foot shoulder. If the estimated traffic volume in the design year exceeds 2,000
vehicles per day, VDOT design standards require paving the first 3 feet of the 8-foot shoulder.
Thus the shoulder consists of 3 feet of pavement and 5 feet of gravel. Therefore, the marginal
(or additional) cost to a road construction project of adding a shoulder bike lane at the time of
construction is the material and labor cost of an extra 1-2 feet of asphalt on each side of the
road (the gravel shoulder is already a sufficient base). The marginal cost of a shared roadway is,
in most cases, zero. However, if a wide outside lane is the chosen alternative, the labor and
materials for 2 extra feet of pavement and gravel base on each side of the road would comprise
the marginal cost of such a facility. It is very unlikely that this type of shared lane treatment
would be constructed on a new or substantially reconstructed road. It is more likely to occur in
a constricted right-of-way situation where curb and gutter are used or in retrofit projects.
However, in order to produce a “worst case” cost example, it is used here.
Given the above assumptions, the costs from A Cost Model for Bikeways are as follows:
1. Shoulder Bike Lane—asphalt, 2 feet in width on both sides: $1.85/linear foot or $9,715
per mile.
2. Wide Outside Lane—asphalt plus aggregate base, 2 feet in width on both sides:
$3.72/linear foot or $19, 642 per mile.
These figures come from the detailed analysis done by HRPDC and include the actual cost
figures from the Old York-Hampton Highway and Centerville Road projects in York County and
James City County respectively.
In order to understand the relative costs of bike lanes, it is important to compare them to two
other figures:
1. Reconstructed Secondary Road—$ 1.2 - $1.9 million/mile
2. New Secondary Road on New location—$2.2 million/mile
As a percentage of total cost, bike lanes add approximately 1/2 of 1% to the cost of the road
projects contained in the adopted six-year plan.”
“VDOT spends a large amount of time and maintenance funds “grooming” gravel and dirt
shoulders. Where shoulders are paved, this activity is unnecessary and will save maintenance
money for use in improving the road surface instead of the shoulder. It appears that by the
fourth time a shoulder is groomed, it would have been less expensive to have installed a
shoulder bike lane.”
(George Homewood, Bikeways and Bikeway Costs from The Virginia Cyclist, Vol. III, No.2, March
- April 1997 at http://www.vabike.org/archive/ar97_2a2.htm)
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Appendix C – Further Cost Estimates for Path Types and Maintenance Costs
Unit/Item Costs from "Trails For The 21st Century," published by Rails-To-Trails Conservancy,
2001
a) Surface Material/Cost Per Mile/Longevity (Table 3.3, page 74):
- soil cement, $ 60-100K, 5-7 years
- granular stone, $ 80-120K, 7-10 years
- asphalt, $ 200-300K, 7-15 years
- concrete, $ 300-500K, 20 years +
- boardwalk, $ 1.5-2.0 million, 7-15 years
- resin stabilized, cost varies depending on type of application, 7-15 years
- native soil, $ 50-70K, longevity depends on local use and conditions
- wood chips, $ 65-85K, short term, 1-3 years
- recycled materials, cost and life-cycles vary.

b) Typical Annual Maintenance Costs for A 1-Mile Paved Trail:
- drainage and storm channel maintenance $ 500
- sweeping/blowing debris off trail head $ 1,200
- pickup/removal of trash $ 1,200
- weed control and vegetation management $ 1,000
- mowing of 3-foot grass shoulder along trail $ 1,200
- minor repairs to trail furniture/safety features $ 500
- maintenance supplies for work crews $ 300
- equipment fuel and repairs $ 600
TOTAL $ 6,500
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c) Total Cost of Resurfacing Trails (based on national averages; will vary):
- Asphalt, $ 10 per linear foot ($ 5 per linear foot to overlay with top coat)
- Concrete, $ 25 per linear foot
- Crushed Stone, $ 5 per linear foot

Florida Department of Transportation (1999)

Bike path per mile, 12 foot wide, railroad conversion: $128,000
Bike lanes per mile, 5 foot each side, pavement extension: $189,000
Paved shoulders per mile, 5 foot each side, rural: $102,000
Bike lockers (for 2 bikes): $1,000
Sidewalks, both sides, 5 feet width: $46,000 per mile
Sidewalks, both sides, 6 feet width: $54,000 per mile
Walk/Don't Walk Signal System, four corners: $3,700

Virginia Department of Transportation (2000)
Bike path per mile, 10 foot wide: $92,000
Bike lanes per mile, 4 foot each side w/curb and gutter: $270,300 (Includes total cost of road)
Bike lanes per mile 5 foot each side w/mountable curb: $281,100 (Includes total cost of road)
Bike lane stripe, four inch line: 60 cents per linear foot
Wide curb lane, 2 feet each side: $48,600
Paved shoulders per mile, 4 feet each side: $69,200
Bike locker (for 2 bikes): $670-$930
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Bike rack (10-12 bikes): $325-$730

Wisconsin DOT Bicycle Transportation Plan
Wisconsin uses the "marginal cost" approach; the per-unit costs of bicycle improvements are
those costs over and above the costs of the project without bicycle accommodation. Typically,
right-of-way costs and the costs of relocating utilities are not included in this estimate for
bicycle facilities.
Paved shoulder, 3 feet both sides; over gravel shoulder: $20,000 per mile
Paved shoulder, 5 feet both sides; over gravel shoulder: $33,000 per mile
Wide curb lane (one or two feet added, both sides): $15-50,000 per mile
Bike lane, five/six feet, both sides: $25-90,000 per mile
Bike path (final limestone surface): $10,000 per mile
Bike path (asphalt, 12 feet, landscaped etc): $200,000 per mile min.
The wide curb lane and bike lane figures have a range that depends on the use of asphalt versus
concrete, width of lane as measured from curb face.
New York State DOT, Region 8 Cost Estimates, 1994
Sidewalk construction, 5 feet wide: $99,000 per mile, or $3.75 per sq. foot
Four-way pedestrian signal: $15,000 per unit
Striping, four inch stripes: $9,504 per mile, or $1.80 per linear foot
Vermont Agency of Transportation, 1996
Asphalt sidewalk, 4 feet, no curb: $1.50 per sq. foot
Concrete sidewalk, 6 feet: $3.33 per sq. foot
Striping, 12 inch strip: $1 per meter

The Iowa State Trails Plan has a detailed discussion of maintenance issues and costs and original
construction costs at: http://www.iowadot.gov/iowabikes/trails/index.html.
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Appendics D – ALTA Planning Cost Spreadsheet
Willamette Shoreline Rail with Trail Cost Data from Portland, Oregon
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