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EXECUTIVE SUMMARY 
Working on behalf of the Town of Westborough, WDA Design Group investigated the feasibility of 
developing a shared-use path through Westborough.  The route would go from Southborough between 
Route 9 and Flanders Road to Northborough near the intersection of Route 9 and Otis Street.   
Additionally, the trail would have a branch that follows Lyman Street to the former state hospital area, 
and on into Northborough.  

The Boston Worcester Air Line Trail (BWALT) name comes from the Boston Worcester Air Line, the 
nickname of the trolley line whose right of way is the core of the trail.  After the initial drafts from WDA, 
a task force from Planning, Conservation, and the Bicycle and Pedestrian Advisory Committee worked 
with WDA to review the document and do additional field visits. 

The trail design comes from the Boston Worcester Air Line Trail Concept Plan1 that proposed a trail from 
Framingham to Worcester.  As that document indicates, the BWALT is a commuter trail, designed to 
serve business, retail and dense housing developments in Westborough.  Like Minuteman Commuter 
Bikeway it is expected that BWALT will be used recreationally as well as commuting.  The maps following 
this summary show the entire proposed trail with its possible connections, as well as the trail sections 
with the suggested on-road bicycle facilities mentioned in this report. 

This Feasibility Study relied upon information including: 

• Previously complied base plans 
• Available survey data from the Town of Westborough GIS department 
• As-built survey information from development projects adjacent to the shared-use path route 
• Field survey checks by WDA Design Group and physically walking the entire length of the proposed 

primary route 
• Walking specific areas with town officials and committee members 
• Review of USGS mapping and soil data. 

The authors wish to thank all the local boards and committees for their contributions and assistance.  
Special thanks Tom Sexton of Rails to Trails, Craig Della Penna of Norwottuck Network, Amanda Lewis of 
Massachusetts DCR and Pete Sutton of MassDOT for their assistance. 
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Conclusions 
The study finds that the proposed ADA-compliant shared-use path is buildable.  There are significant 
challenges in design, construction and permitting, but all have identified solutions.   The trail will attract 
over 160,000 trips per year.  Trails such as BWALT have benefits to the town including: 

 Local Spending by Trail Users  
 Increased Property Values 
 Promotes and Attracts Commercial Development 
 General Health Benefits 
 Reduction of Vehicle Traffic  
 Increased Environmental Benefits 
 Community Benefits from a Linear Historic Park 

Constructing the trail is expensive, but state funding will cover most of the cost burden.  We are 
proposing using the State Transportation Improvement Program (STIP) as the funding source.   The trail 
will be asphalt in most places, and capable of handling emergency vehicles. For STIP the town pays the 
design costs.  Additional, grant programs can potentially defray some of the design costs and the other 
costs listed below.  The trail is estimated to cost: 

STIP Trail:  $24,461,228 Total Cost, $2,666,498 Cost to Town 

STIP I495 Tunnel:  $10,000,000+ Total Cost, $1,200,000 Cost to Town 
The above costs represent a potentially smaller expenditure for the town than building an on-street 
active transportation link with comparable level of comfort to the users.   Additional details of the cost 
analysis are provided later in the report.  The cost does not include the planned active transportation 
project on Otis Street or the needed improvements to the Route 9 / Lyman Street intersection.   
Additionally, the cost of securing the easements is not included, but at present the town, the state, or 
landowners who have offered free easements cover 88% of the trail route. 

As noted in many of the trail section descriptions, the majority of this project follows the historic trolley 
line layout.   Due to this historic routing work to construct this project will occur in or near existing 
wetland resources where it could not be avoided.   WDA has reviewed the work in each of the areas 
with the Conservation Agents in 2019 and early 2021. WDA believes the project can be built as planned, 
but as with all projects near wetlands the Conservation Commission is the deciding authority.  In late 
2018 the Conservation Commission stated they would not review the project’s buildability until the 
easements for a given area were secured.       

It has been suggested that the trail could be built anywhere in town.   Since the trail was designed to 
provide a commuter route and serve the Environmental Justice Areas in town, its route is constrained to 
very near the Route 9 corridor.   Additionally, given the geography of the town, there are few routes 
anywhere that would comply with the requirements under the Americans with Disabilities Act for 
shared-use paths. 
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RECOMMENDED ACTIONS 
Recommended Short Term Actions 
Consider some more refined engineering design – The trail requires many complex design solutions 
particularly in and around wetland resources as well as dealing with the various street crossings.  The 
space needed for trail easements will be dependent on these issues in a number of places. 

Restart the effort to secure the right of way – The town has frozen all easements since early 2019.  We 
need to reestablish contact with the landowners, and complete those easements currently offered to 
the town at no cost.  The town should establish a goal of all easements being completed before 
December 2023.  There is little cost to the town for this effort, since many landowners are supportive of 
the trail.  

Resolve the Otis Street Corridor Study and this document on Active Transportation – This study and 
the efforts for Otis Street each present good options for the roadway.   Each study has challenges that 
need to be addressed.  We should look for the best approach now. 

Begin a series of public meetings and other communication on the trail – The general public has 
encountered misinformation about the trail that has coincided with the freeze of all work during the 
feasibility study.  Explaining the trail concept to the town, and starting discussions about the final effort 
that can influence constructing the trail is recommended. 

Resume outreach to the other BWALT communities – To enable state funding to the fullest extent 
possible we need to show that BWALT is more than just a Westborough effort.  In the last three years, a 
number of misconceptions about the trail have formed in other towns based on Westborough’s 
interactions with those communities.   Accurate and up to date information needs to be communicated 
to surrounding towns.  

Start discussions with CMRPC and State Legislators about the trail – We need to raise the awareness of 
the trail to see if we can secure a spot in the Transportation Improvement Plan. 

Coordinate wayfinding efforts for BWALT with the proposed efforts from the new Westborough 
Master Plan – Wayfinding is an important component of making a trail enjoyable.   We should work to 
ensure that BWALT wayfinding efforts align with the efforts for downtown. 

Recommended Long Term Actions 
Encourage the creation of a Friends of BWALT group - Such a group can provide volunteers for 
outreach, construction and maintenance.  This is important for the long-term viability of the trail. 

Investigate extensions to BWALT – This document lists several on-road facilities, plus spurs that follow 
BWALT’s design to provide access to and from the trail.   Additionally, there was a proposal from the 
town’s Bicycle and Pedestrian Advisory Committee to look at potential links from the office parks near 
I495 directly to downtown and from the MBTA station to west side of town.  The town should explore 
high quality bicycling facilities along its road network to expand the access to BWALT. 

Consider creation of an Active Transportation Plan for Westborough - BWALT and the sidewalk efforts 
in town create a core of an Active Transportation Network.  The town should look at creating a plan to 
connect the rest of the community with active transportation links.  The plan should also consider bike 
share for the community since several companies in town are already exploring this idea. 
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Overview Map 
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BWALT Connections Map 
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GLOSSARY 
This document is for the public.   In describing trails, a number of abbreviations and technical terms are 
used.  This section provides definitions for terms used throughout the document. 

AAA – See All Ages & Abilities 
AASHTO – See American Association of State Highway and Transportation Officials 
ADA – See Americans with Disabilities Act 
Adapted Bicycles – Bicycles designed for people’s needs including handicaps.  In the United Kingdom, a 
cycle design vehicle2 is the reference for these bicycles. 
All Ages & Abilities - Design of bicycle facilities recognizing that as much as 90% of all possible people 
who would ride a bike are not comfortable with traditional bike lanes.  The two best references for this 
are NACTO Designing for All Ages and Abilities3 and the Vancouver All Ages and Abilities Cycling Routes4 
American Association of State Highway and Transportation Officials - is a standards setting body for 
street and highway standards, including bicycle and pedestrian facilities. 
Americans with Disabilities Act - A law prohibiting discrimination against people with disabilities.  There 
are guidelines for walking and bicycling facilities.  
ARRT – See Assabet River Rail Trail 
Assabet River Rail Trail – Currently a paved shared-use path5 from Marlborough to Hudson and 
Maynard to Acton.  Completion of the route through Stow will create a 12.5-mile trail.  
BFRT – See Bruce Freeman Rail Trail 
Bicycle Boulevards- Bicycle boulevards are streets with low motorized traffic volumes and speeds 
designated and designed to give bicycle travel priority.  The best reference is the NACTO Urban Bikeway 
Design Guide6 
Blackstone River Bikeway – The Blackstone River Bikeway7 will be a 48-mile shared-use path from 
Worcester to Providence, RI.   17 miles exist so far.  The East Coast Greenway will use the bikeway for 
parts of its route. 
Boston Worcester Air Line Trail – A proposed shared-use path from Framingham to Worcester with 
branches to Marlborough and Berlin.  The section in Westborough is the target of this report. 
Bruce Freeman Rail Trail – The Bruce Freeman Rail Trail8 is a rail trail through the communities of 
Lowell, Chelmsford, Westford, Carlisle, Acton and Concord, with plans to extend through Sudbury to 
Framingham. 
BWALT – See Boston Worcester Air Line Trail 
Cargo Bicycle – Cargo bicycles are bikes with a large cargo capacity.  For planning, assume they can be 
up to 10 feet long by 4 feet wide.  Several of the shipping companies such as UPS are now experimenting 
with these bikes. 
Central Massachusetts Regional Planning Commission – The regional planning organization for much of 
Worcester County.  CMRPC covers the BWALT communities of Northborough, Shrewsbury, 
Westborough and Worcester. 
CMRPC – See Central Massachusetts Regional Planning Commission 
Complete Streets – An effort to make streets comfortable for all users.  See the Funding section of this 
document for more data. 
East Coast Greenway – The East Coast Greenway9 connects 15 states and 450 cities and towns for 3,000 
miles from Maine to Florida.  The greenway utilizes shared-use paths where possible.   
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ECG – See East Coast Greenway 
Greenway – A linear park along a Shared-use Path. 
HAWK Beacon – See High-Intensity Activated crossWalK beacon 
High-Intensity Activated crossWalK beacon - A traffic control device used to stop road traffic and allow 
pedestrians to cross safely 
MAPC – See Metropolitan Area Planning Council 
Mass Central Rail Trail – The Mass Central Rail Trail10 is Massachusetts’ biggest trail project.  It will 
extend 104 miles from Boston to Northampton, MA.   The East Coast Greenway uses the route from 
Boston to Sudbury. 
Metropolitan Area Planning Council - The regional planning organization for the Greater Boston Area.  
MAPC covers the BWALT communities of Southborough, Marlborough and Framingham. 
NACTO – See National Association of City Transportation Officials  
Multi-use Trail – See Share-use Path 
National Association of City Transportation Officials - an association of city transportation officials that 
provides guidelines and standards for transportation.  NACTO standards are acceptable in 
Massachusetts as an alternate to AASHTO. 
North Grafton Bikeway – This is a shared-use path proposed in the North Grafton Transit Village 
Strategic Plan.11   The trail would extend into Westborough and a connection with BWALT is desirable.  
Rapid Rectangular Flashing Beacon – You see these pedestrian-activated crosswalk flashers around 
Westborough. 
RRFB – See Rapid Rectangular Flashing Beacon 
Side Path – A type of separated bike lane that can act as a sidewalk.   
Separated Bike Lane – A separated bike lane is an exclusive space for bicyclists along or within a 
roadway physically separated from motor vehicles and pedestrians by vertical and horizontal elements.   
The two major references for separated bike lanes are MassDOT Separated Bike Lane Planning and 
Design Guide12 and Federal Highway Administration Separated Bike Lane Planning and Design Guide13 
Shared-use Path – A wide trail typically paved as a one-lane road developed for multiple uses including 
riding a bike and walking. 
Stabilized Stone Dust Trail – A stone dust trail that has a water activated binder to hold the dust.  This 
allows the trail to be firmer including handling light vehicles.  The downside is the cost of the material 
and installation is more than building the trail from asphalt. 
Stone Dust Trail – A trail using fine crushed stone as its surface.  Examples locally are Waschusett 
Greenways and the Upper Charles Trail in Holliston. 
Upper Charles Trail - A proposed 25-mile trail14 currently in Milford and Holliston that will incorporate 
the communities of Ashland, Sherborn and Hopkinton. 
Westborough Charm Bracelet Trail – The walking and hiking trail network15 in Westborough.  This has 
been a joint project of the Town of Westborough Open Space Preservation Committee and the 
Westborough Community Land Trust for the last 20 years. 
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TRAIL DESCRIPTION 
The following details the feasibility of constructing Boston Worcester Air Line Trail (BWALT) in 
Westborough.  This report describes preliminary design concepts and trail layout that would provide the 
Town of Westborough a viable trail system.  The section letters (A, B, etc.) referenced in the descriptions 
correspond with those used in map immediately preceding this page. 

Unless indicated otherwise in the description the report will assume the trail is fully compliant with the 
design section later in this study.  The description will identify when the trail needs to deviate from the 
recommended design with differing paving, width or shoulders.  The report assumes crossings will be a 
signalized crossing using a flashing light like a number of the crosswalks have in town.   The crossings will 
have pavement markings, and signage to alert trail users of the approaching street crossing and road 
users of the trail.   Additionally, vehicle control to prevent cars driving onto the trail is required.   

The count of easements in the header includes all the landowners needed for a section of trail.  If an 
easement exists or the landowner had an easement in a previous section, the new count shows the 
easements new to this section.   The description includes mention of work in or near wetland resources.  
This is not unusual as other shared use path projects of this scope have had similar challenges.    

BWALT was checked twice by the then town Conservation Agent, once in 2019 and again in 2021.   The 
agent’s at the time did not identify any issues that would prohibit the project from proceeding.  Given 
the early stage of the design no plans or permits have been filed with the Conservation Commission.   
Obviously, all work within or near a wetland resource will require full design plans with a full review and 
approval by the Conservation Commission prior to construction. 

A - Crystal Pond Road extension to Washington Street 
Approximate length - 2929 feet  (approximately 0.55 miles) Plans: C1.0, C2.0 
Easements needed - 3  Road Crossings - 1 Bridges/Underpasses - 0 
Difficulty of Implementation - Moderate 

The proposed BWALT shared-use path in town begins at the Southborough/Westborough town line, 
which is the crossing of Crystal Pond Road extension built by DELL/EMC.  The town should work with the 
landowner to allow use of this road north to Coslin Drive to provide an access to the trail from the 
business park. 

The trail will leave the Crystal Pond Road 
extension with a crossing.  The trail will angle 
southwest at less than 3% grade down and 
meet the original trolley line path 500’ west of 
the road. Fill material and tree clearing will be 
required to build the trail to this point. The trail 
will proceed west from this point along the 
original trolley line route towards Washington 
Street. The trail will narrow to 12 with fencing 
to stay within the existing pathway through the 
flood zone.  The existing culvert will be used, 
and the buffer has been historically disturbed. 

The trail will cross onto 29 Washington Street 
property.  In this area, fencing may replace the shoulders.  The trail will angle around the storage 
materials on site and continue west adjacent to the existing driveway out to Washington Street.  A small 

Figure 1 Looking West from Crystal Pond Road Extension 
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section of wetland area near the existing driveway is avoided by using a low retaining wall between the 
trail and the wetland edge.  The trail will be in the wetland buffer in a historically disturbed area.  A 
small portion of the trail along this segment will also cross onto 168 Flanders Road property.  
The trail crosses Washington Street. An 8-foot wide side path along the west side of the road north to 
the driveway at 31 Washington Street to connect with the businesses is desirable.   To the south, the 
side path should extend to the emergency access to 160 Flanders Road.  See the temporary route to 
West Park Drive below. 

B - Washington Street to West Park Drive 
Approximate length - 1600 feet  (approximately 0.30 miles) Plans: C2.0 
Easements needed - 1  Road Crossings - 1 Bridges/Underpasses - 2 
Difficulty of Implementation – High: tunnel under I495 

Construction of Interstate 495 buried the original trolley right of way.  The trail requires underpasses to 
continue along the trolley line route.  The Town of Westborough should lobby the state to provide the 
underpasses and trail in this section.  

Once under Interstate 495 the trail will follow the trolley line route past the detention pond and across 
the planned relocation of West Park Drive.   The trail in this area will be in the wetland buffer in a 
historically disturbed area.  The relocation of West Park Drive will build a side path, providing access to 
the buildings in the area and the businesses on Flanders Road. 

C - Temporary- Washington Street to West Park Drive 
Approximate length - 5930 feet  (approximately 1.23 miles) Plans: C2.0 
Easements needed – 2 (1 new) Road Crossings - 4 Bridges/Underpasses - 0 
Difficulty of Implementation – Low 

The following is a temporary route for the trail to avoid having to tunnel under Interstate 495; this route 
will not meet the long-term safety goals of the trail. What the route will do is provide a reasonable 
temporary route, and offer long-term access to the businesses on Flanders.  The bypass would use the 
side path proposed in the Crystal Pond Road extension to Washington Street section above.   The trail 
would then use the emergency access to 160 Flanders Road, and then follow the primary driveway for 
the property to Flanders.   While there are wetlands in the area, there is no planned construction at 160 
Flanders Road.  At the end of the driveway, a 5-foot bike lane on each side of Flanders and the crossings 
of Flanders and Washington Street would support the trail.    

MassDOT will be providing the 5-foot lanes under the bridge and in the parts of the road they control.   
The town would then provide 5-foot lanes along Flanders Road to the new intersection with West Park 
Drive.  Note: there are questions on exactly what MassDOT will provide.   MassDOT changed their 
criteria16 requiring a separated bike lane by the new guidelines.   Additionally, the MassDOT Healthy 
Transportation Policy17 may require sidewalks. 

The new intersection at Flanders Road and West Park Drive will have a traffic light with support for 
pedestrian and bicycle crossing.   The trail will then follow the side path to the office park being built 
along West Park Drive to reach the trolley line.  The town should consider sidewalks and bicycle 
improvements along Flanders Road where possible, extending from the segment with the trail.   
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D - West Park Drive to Connector Road 
Approximate length - 4290 feet (approximately 0.81 miles) Plans: C2.0, C3.0 
Easements needed - 3 (1 new) Road Crossings - 2 Bridges/Underpasses - 2 
Difficulty of Implementation - Moderate  

At West Park Drive, the office park owner is providing bike lanes to Research Drive.   The town should 
explore extending these lanes further.  From West Park Drive, the standard trail will follow the trolley 
line to the parking lot of 118 Flanders Road.  This is the emergency access route to the office buildings, 
and the trail will be in historically disturbed wetland buffers. In this section, the office park owner has 
requested rights to use the path for their maintenance carts.  The final design in this area should reflect 
that and consider providing a separate path for the carts if needed.  As the trail passes the eastern most 
parking lot, the design requires protection from snow off the lot. 

At 118 Flanders Road, the trail would transition onto the existing pavement and travel south around the 
office building to the northeast corner of the parking lot.   An alternative would be to investigate the 
cost to move the trail north of the parking lot for the building.   The trail would cross a 12-foot wide 
boardwalk to the north of the access driveway.  Alternatively, the trail could use the existing driveway 
with the replacement of the parking along it with a separated bike lane.  The trail would continue west, 
entering Sudbury Valley Trustees (SVT) Walkup Robinson Reservation to follow the route of the existing 
footpath, then transition onto the original trolley line route.   Much of the trail in this area will have 
steep grades requiring a stabilized stone dust surface, since SVT does not allow asphalt.  The one stream 
crossing on SVT land has an existing culvert that will not need replacement. 

The trail will require replacement of the historic timber bridge because of structural problems and lack 
of width.  To the west of the bridge, the trail reaches a set of granite stairs and low retaining walls 
requiring relocation of these to continue the trail.  An alternate to relocating the stairs would use the 
existing dirt driveway that veers around the stairs for a short distance then connects back onto the 
proposed primary trail and original trolley line route.   The trail enters the parking lot for the reservation 
and then follows the driveway to 700 Friberg Parkway.  Along the parking lot and the driveway, design 
efforts should work to reduce the distance where vehicles share the trail.  

Once the trail crosses into 700 Friberg Parkway, the trail will become a new driveway or a separate path 
if possible.  The trail on the berm adjacent to the detention ponds is narrow requiring fencing rather 
than shoulders.   At Friberg Parkway, design work is required to align the trail to the old right of way on 
800 Friberg Parkway. The trail crosses Friberg Parkway and continues across 800 Friberg Parkway to 
Connector Road.  The final design should consider adding bicycle markings to Friberg Parkway to link to 
the office buildings along the road. 

The crossing of Connector Road will require significant work.  MassDOT owns this road and will need to 
approve the plans.  The road has a 50MPH speed limit.  Investigate reducing the speed limit on the road. 
Advanced signaling, sight line improvements, and other work are a minimum for the crossing.  The town 
should work with MassDOT to provide a separated bike lane to further north on Connector Road.  This 
bike lane would connect to existing office buildings, hotels, other commercial real estate, and the 
apartment complex in the area.  

E - Connector Road to East Main Street 
Approximate length - 4430 feet (approximately 0.84 miles) Plans: C4.0, C5.0 
Easements needed - 7 (6 new) Road Crossings - 5 Bridges/Underpasses - 1 
Difficulty of Implementation - Moderate 
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After crossing Connector Road, the trail would follow the emergency access road to Butterfield Drive.  
Trail construction will improve the grades on the access road, and clearing the right of way of brush for 
the full width.  At Butterfield Drive, the trail would enter the roadway and follow it south until it crosses 
the right of way again.  Since the Westborough Charm Bracelet uses the old right of way users other 
than road bicycles can traverse the dirt trail.  Alternatively, the path can follow the right of way which 
will require significant regrading.  BWALT will follow the right of way to Hundreds Road; this section will 
require grading to comply with ADA standards and to allow for drainage off the hillside.   The grades in 
this area can reach 6%.   The section will need a waiver for the grade, plus extra width, and a flat landing 
for people riding uphill at the midpoint of the climb.   As an alternate to a waiver on the 6% grade, the 
final design should undertake an investigation of a switchback. 

The trail from the old right of way to 
Longmeadow Road will follow Hundreds 
Road doing upgrades based on Bicycle 
Boulevard practices.  The street is steeper 
than 5% so the town should explore 
upgrading the sidewalk to ADA compliance.  
The crossing at the intersection of Hundreds 
Road and Longmeadow Road requires careful 
design, because the trail turns a three-way 
intersection into a four-way crossing.   

The trail would be narrow after the crossing 
entering 6 Longmeadow Road.  The narrow 
trail with privacy fencing and no shoulders 
crosses 4 Longmeadow Road hugging the 
northern property line.  The trail expands 
when entering the property at 22 Flanders Road.  The trail will cross a stream on a bridge at 20 Flanders 
Road.  The stream crossing will require full wetland permitting and potentially mitigation.   The trail 
requires tree clearing and pruning on 22 and 20 Flanders. The trail would then enter onto the property 
at 129 E Main Street.  The existing trail needs upgrades where possible. Some tree clearing is required in 
this section.  Work in the area should include a link to Samson Drive.  The trail would narrow to cross 
127 E. Main Street with a privacy fence needed along both sides of the trail.  At East Main Street, a 
signalized crossing with traffic calming, signage and pavement markings alerting trail users and vehicles 
that a street crossing is approaching would be required.   This crossing and the proposed traffic light at 
Flanders Road and East Main Street will have dependencies that require careful design.  As part of 
Complete Streets, a safe bike route along East Main is desirable to connect the trail to the housing, 
businesses in the area, plus Hastings School and possibly the Senior Center. 

F - East Main Street to Park Street 
Approximate length - 7000 feet  (approximately 1.33 miles) Plans: C5.0, C6.0, 7.0 
Easements needed - 4 (2 new) Road Crossings - 1 Bridges/Underpasses - 1 
Difficulty of Implementation - Moderate 

After crossing East Main Street, the trail route continues west within the original trolley line layout 
where the trail reaches Lyman Street. The existing trail in this area is substandard and is located 
improperly at both ends.  These deficiencies in the trail will require a complete rebuilding.  Connections 
to Steven Road, the adjacent office buildings and the post office merit consideration in this area. At 
Lyman Street the trail swings south within the existing easement to cross Lyman south of the 
intersection with Gannon Way.  The existing park needs upgrades, due to new trail routing and the 

Figure 2 Looking East from Hundreds Road 



18 

additional trail leading to the State Hospital.  The crossing requires traffic calming, left turn hardening on 
Lyman and signals on Lyman and Gannon Way to warn motorists of the path crossing.   

The trail narrows with fencing on 24 Lyman Street property to bypass Gannon Way until after the 
turning lanes on the road.   The trail then enters a 10 foot wide separated bike lane with bollards in the 
2-foot buffer along the southern side of the road.  The various crossings need to follow the state
standards for signage to remind motorists of the bike lane.  Gannon Way is wide enough for motor
vehicles and the bike lane.

At the end of the pavement along Gannon Way, the trail would transition back to a standard trail west 
along the original trolley line.  The approach to CarMax will need to climb at a 3% or less grade to the 
east side of the parking lot.  The area filled for the climb will require fencing and possibly retaining walls, 
but remain above the 100 year flood.  The Town should expand the pavement to the light poles at the 
back of the parking lot, allowing a 10-foot wide trail and placing steel bollards in the existing 2-foot 
buffer for the trail.   The trail heads west from the parking lot toward Park Street with a grade down of 
3% or less.   This area will require extensive design due to the grades, the wetlands, the rare species and 
a Conservation Restriction.  The path will not need to enter the Conservation Restriction.  The Town 
must work with MassWildlife Natural Heritage and Endangered Species Program (NHESP) to ensure all 
the permits needed for the trail are approved.  Previous discussions with NHESP were positive.  More 
investigation and design is required to meet the challenges.  

The trail continues to the raised sewer line 
where it expands to approximately 14 feet 
without shoulders to cross the area between 
the concrete blocks.  This area will need 
railings on both sides attached to the concrete 
blocks and consideration of the manhole 
covers for the sewer.   After the concrete 
blocks, the trail continues along the raised 
area.  The trail west of the raised area will 
require re-grading to meet ADA requirements.   
Expansion of the width for safety is required.  
The design will include provisions for 
connections to the businesses on the south 
side of Route 9.  Behind 182 Turnpike Road, an 
old cattle underpass will require a bridge to

cross the opening.  West of the cattle underpass, the trail enters a cut in the hillside; between the grade 
and the cut careful drainage design is required.   The condominium complex to the south will require 
some mitigation/screening. 

The trail will then continue west to Park Street.   Design work for an optimal route where the parking lot 
for 208 Turnpike Road is in the right of way is required.  Careful design is required for the crossing of 
Park Street since it is less than 200 feet from the intersection of Route 9.  

G - Park Street to intersection of Milk Street and Meadow Road 
Approximate length - 2536 feet  (approximately 0.48 miles) Plans: C7.0, C8.0 
Easements needed - 4 (4 new) Road Crossings - 1 Bridges/Underpasses - 2 
Difficulty of Implementation - High 

The path crosses Park Street to enter 210 Turnpike Road.  A sidepath will head north along Park Street at 
the edge of the parking lot at 210 Turnpike Road.  The trail turns west near Route 9.   The trail will 
descend at roughly 2% grade towards the wetlands.   North of the wetlands the trail will be on a raised 

Figure 3 CarMax Parking Area 
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boardwalk where all the piles are outside of the wetland.   Heavy duty fencing will be used on the north 
side of the boardwalk to protect the path and its users from debris and snow from Route 9. Past the 

wetland the path proceeds south onto 220 
Turnpike Road continuing the 2% 
grade.  The trail turns west still sloping down 
on the southern edge of 220 Turnpike Road 
to enter 161 Milk Street to reach the 
street.  Once the trail meets Milk Street, it 
turns to the south on the east side.  The trail 
becomes a 12-foot side path with a low 
boardwalk to cross past the wetland 
resource area, replacing the sidewalk until 
opposite Meadow Road.   The area in front 
of the condominium complex will probably 
require plantings for mitigation. 

H - Meadow Road to MBTA Station 
Approximate length - 7430 feet  (approximately 1.40 miles) Plans: C8.0, C9.0, C10.0 
Easements needed - 2 (2 new) Road Crossings - 2 Bridges/Underpasses - 1 
Difficulty of Implementation - Moderate 

The trail will cross Milk Street across from Meadow Road. The trail will follow Meadow Road with the 
road upgraded based on Bicycle Boulevard practices and a sidewalk for pedestrians.  The road upgrade 
should continue to a location allowing access to Westmeadow Plaza. 

The trail will continue south from Meadow Road and then west just south of the existing fence line of 
the Town of Westborough Wastewater Treatment Plant.  At the west end of the fencing, the trail drops 
to the Assabet River. The drop to the river may require more than a 3% grade making a wider trail 
desirable.  A 40-foot bridge will cross over the Assabet River above the 100 year flood elevation.  East of 
the bridge, a historically disturbed and elevated level area above the 100 year flood elevation offers a 
potential for a pocket park.  Like all river crossings full design plans and permitting will be needed. 

Figure 4 Meadow Road Crossing and Side path on Milk Street 

Figure 5 Assabet River looking west 
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After crossing the river, the trail will follow the sewer line from the 
western side of the Assabet River to the Town sewer pump station. 
A canoe launch should be explored at the crossing; this would 
require design to work with the trail, but requires no permanent 
structures or work in the floodplain outside of the bridge.  

 The trail would continue adjacent to Sassacus Drive, just north of 
an isolated wetland. The trail will narrow as it enters the existing 
earthen berm that surrounds the south side of a storm water basin.  
Accommodating the trail on the berm, may require a small area of 
wetlands disturbance, needing permitting, replication and careful 
design. The trail continues southwest within the existing sewer 
easement and just southeast of the parking lots for 35 Otis Street 
and the adjacent building. The trail heads south along the eastern 
side of Otis Street to a point opposite the northern gate into the 
Hocomonco Pond property.  A trail parking lot could be located in 
this area.  A link from the trail to the office buildings located at 25 & 27 Otis Street is desirable.  The 
crossing of Otis Street needs design work in conjunction with the planned separated bike lane on the 
road. 

Note: The description of BWALT below is one approach and the Otis Street Corridor Study offers a 
different plan for active transportation.  Concerns about the Corridor Study center on the substandard 
width of the path in a high traffic area.   Additionally, the Corridor Study approach may impact the 
Hocomonco Superfund site, and not provide the level of protection desired at the Otis Street and 
Route 9 intersection.   Conversely, BWALT as described below adds significant cost to maintenance of 
the street. 

The trail will follow the existing driveway in the Hocomonco Pond property.  From the back of the 
existing building, the trail will follow old access roads.  Improvements will utilize fill to avoid disturbing 
the potentially contaminated soil.  The trail will cross Smith Valve Parkway to the MBTA station.   A 
separated bike lane on the south side of Smith Valve Parkway from the crossing of the trail to 10 Otis 
Street would connect the business to the trail system and the station.  On the north side of Smith Valve, 
Fisher and Gleason streets, a separated bike lane heading west from the crossing would connect to the 
new Fisher Street Bridge, the shared-use path in the Transit Oriented Village and the apartments on 
Charleston Meadow Road.  Long term the town should investigate a route following the railroad to Arch 
Street; this would open the trail to the west side of town and the proposed North Grafton Greenway.  

I - Otis Street Trail Crossing to Northborough 

Approximate length - 5450 feet  (approximately 1.03 miles) Plans: C10.0, C11.0 
Easements needed - 2 (2 new) Road Crossings - 2 Bridges/Underpasses - 0 
Difficulty of Implementation - High 

Note: The description of BWALT below is one approach and the Otis Street Corridor Study offers a 
different plan for active transportation.  Concerns about the Corridor Study center on the substandard 
width of the path in a high traffic area.   Additionally, the Corridor Study approach may impact the 
Hocomonco Superfund site, and not provide the level of protection desired at the Otis Street and 
Route 9 intersection.   Conversely, BWALT as described below adds significant cost to maintenance of 
the street. 

Figure 6 Planned Assabet River Bridge 
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The trail will follow the west side Otis Street on a 12-foot wide separated bike lane.   Otis Street is wide 
enough to accommodate two 12-foot wide vehicle traffic lanes and 14-feet needed for a separated bike 
lane. Alternatively, the town could explore getting easements for a side path in some areas, and a raised 
separated bike lane when on the current roadway. The town should consider reworking the storm drains 
to get them out of the lane.  The bike lane continues north to the intersection of Route 9.  At the access 
road to 290 Turnpike Road, a crossing and a trail to the commercial real estate on the south side of 
Route 9 is desirable.  At the entrance to 330 Turnpike Road, a trail is desirable to the ball fields and 
condominiums.   Future improvements for the intersection are in the planning stages by a consultant for 
the town as part of a proposed project.  The state’s improvements would include routes through the 
intersection.  A trail from the crossing will lead to the apartment complex and the commercial real 
estate north of Route 9.  The proposed trail would traverse the slope at 299 Turnpike Road to a point 
just south of Northborough Town Line.  At this point, the trail would turn west and travel down the 
slope between the existing storm water basins into Northborough.  All of the crossings in the area need 
integration into the MassDOT work.

J - Lyman Street Trail Crossing to Northborough 
Approximate length - 10760 feet (approximately 2.04 miles) Plans: C5.0, C6.0, C12.0, C13.0 C14.0 
Easements needed – 5 (4 new) Road Crossings - 4  Bridges/Underpasses - 0 
Difficulty of Implementation - High  

The trail will follow the east side Lyman Street on a 12-foot wide side path to just before the 
intersection.   The trail will then enter a separated bike lane to the intersection.  This lane will require a 
slight narrowing of the traffic lanes.  A move of the current southbound bike accommodation to the east 
side of the road is also required.  Combining the bike lanes and the sidewalk on the east side of Lyman 
along with a slight narrowing of the travel lanes should accommodate a raised separated bike lane and 
1-foot gutter lanes.  The traffic light at the intersection needs a control for the crossing that bikes can
reach.  Additionally, the intersection should allow traversing from any corner to any other corner in one
light cycle.  The current design discourages active transportation users18.   The intersection is under
control of MassDOT so this must be a STIP project.

The trail will cross diagonally to Chauncy Circle.  The entrance to the road from Route 9 will need some 
reconfiguration.  The trail will follow a side path along the road junction with Oak Street.   Bicycle 
boulevard treatment for Chauncy Circle from Oak Street to Chauncy Street will accommodate the trail.  
The trail will follow the south side of Chauncy Street on a side path to Lyman Street.  The road right of 
way from Chauncy Circle to the beach is narrow and likely to need an easement.   Additionally, the 
culvert under the road will need replacement.   This culvert has been identified by DPW as being in need 
of replacement so hopefully both the trail and the new culver can be accommodated at the same time.  
At Lyman Street, the town may wish to consider a 3-way stop to protect trail users and an improved 
crossing from the beach parking to the beach. 

The trail will continue as a side path along the west side of Lyman Street to Dr. Solomon Carter Fuller 
Way.  At the Hadley Building, the town should consider a spur to the Storey Ball Fields.  The side path 
will follow Dr. Solomon Carter Fuller Way to the access road into 288 Lyman Street.  The trail will use a 
side path on the access road to reach Lyman Street.  At Lyman, a new side path will lead to a recently 
constructed path at the new condominiums.   Opposite the road into MassWildlife, the trail will cross 
Lyman Street where a HAWK signal may be required and follow the MassWildlife road to Northborough. 
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LAYOUT AND MATERIALS PLANS 
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TRAIL USAGE AND BENEFITS 
Each shared-use path is different.  For BWALT we are using a prediction model19 based on trails in New 
Hampshire and Massachusetts.   Additionally, we are using survey data from the Connecticut Trail 
Census20 for 2019.   With the COVID-19 pandemic, trail usage numbers have soared.21  In 
Massachusetts a study showed over a 100% increase in trail use. 

Estimated Trail Users for BWALT with only Westborough Built 

340 Users per weekday 1020 Users per weekend day 
162066 Users per year 

The prediction model uses the number of residents within two miles of the trail.   For our calculation, we 
used the 2010 US Census Data, to form an estimate.  The study in the prediction model used a 3% factor 
for trail users, which would result in 1020 users per day average.   For this report, we used a more 
conservative 1% for 340 users.   A weekend daily average by the study is three times the normal for a 
value of 1020.  This count data will grow if BWALT expands to other towns, and particularly if the trail 
connects to major trail networks such as the East Coast Greenway. 

The data below is from the Connecticut Trail Census and gives a good estimate of the breakdown of the 
activity on a typical trail in New England. 

Direct Expenditures by Trail Users 
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Many trail users make purchases as 
part of their trail trip.  The data in the 
table is an aggregate of the trail 
surveys done in Connecticut in 2019. 

It is impossible to estimate what the 
expenditures in Westborough will be. 
A $6.05 figure per respondent works 
out to $980,500 in a year for local 
businesses.   Many trails with more 
detailed accounting come in this 
range, though the trails are longer. 

The Outdoor Industry Association 
reports that out-of-state day users 
spend nearly $100 more ($191) than 
in-state day users ($100).  Factors 
that have the greatest effect on 
direct spending include trail quality, 
user amenities, and community 
connections via spurs or shuttles22,23. 

Trail Census Respondent Expenditure Profile in 2019 

Category % 
Respondents 

Spending 
in a given 
category 

Average 
Spent 

per 
Respondent 

Average 
Spent 

On 
purchase 

Beverages 9.4% $0.56 $5.92 
Food 5.6% $0.47 $8.31 
Restaurant 3.0% $1.07 $36.10 
Gas 10.4% $1.32 $12.65 
Retail 0.9% $0.43 $50.75 
Equipment 
Rental 

0.4% $0.48 $116.25 

Lodging 0.1% $0.41 $400.00 
Nearby Activities 1.5% $0.36 $23.60 
Other 1.5% $0.94 $61.40 
Total 22.4% $6.05 $27.03 

Annual 
Expenditures 

29.8% $355.27 $361.92 

The above income is directly dependent on having good wayfinding and publicity.  Wayfinding for a 
shared use path has some unique requirements, so should be coordinated with the efforts called for in 
the new Westborough Master Plan.   The wayfinding should include ¼ mile posts to aid emergency 
services. 

Property Values 

All recent accredited studies show home values increasing due to trails 
There have been three studies of property values near shared-use paths in Massachusetts.24,25,26  All 
three studies found that property values increased near shared-use paths.  One study showed a 
marked decrease in the time on the market for homes near the trails.  Nationally all the reviewed 
studies from recent years show housing prices increase with the presence of a shared-use path.  This 
corresponds to experience in Westborough where the Charm Bracelet walking trail is now an amenity 
and homes near it have higher value.   

Additionally: 

• Trails are among the top four community amenities sought by homeowners of all ages - National
Association of Homebuilders, 2016

• Trails for walking and biking are one of the “must-have” amenities of 55+ buyers – Multiple
studies over the last 15 years

• Millennials are looking for housing where a car is not always required
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Promoting and Attracting Commercial Development 
Trails may increase investment 
in development. A review of real 
estate case studies from around 
the world found bike lanes and 
sidewalks add value to 
development projects.  The 
market is growing for inclusion 
of bike friendly amenities in 
residential and commercial 
properties and private-public 
partnerships will maximize the 
investment in Trail Oriented 
Development (TrOD) projects27. 

The League of American Bicyclists have a Bicycle Friendly Business28 program.  Over 1,600 businesses 
have received recognition, with the businesses employing over 800,000 people.  A few of the logos of 
some of the better known firms that as a whole or a division have received the award are shown in the 
graphic above. 

Locally Allegro MicroSystems indicated that one of the reasons they moved from Worcester to 
Marlborough was the presence of trails.  The Amazon HQ2 application guidelines wanted to know about 
bike facilities for their employees.   BWALT would tie the West Park Drive office park to the commercial 
buildings on Washington Street, and to the proposed Dell/EMC office park of the Crystal Pond Road 
extension creating a significant walkable business campus.  Finally, local businesses have investigated 
development of a bike share network to utilize BWALT. 

Health Benefits 
Trails and getting out in nature are great for public 
health.  The graphic to the left shows some of the 
benefits a trail can provide.  In particular: 

• Trails support walking as a no cost, easy
access physical activity

• Trails increase physical activity among
populations that are high risk

• Trails positively impact mental and
psychological health

Traffic and Environmental Benefits 
MassDOT has worked on Route 9 to improve things at present the road in Westborough rates as not 
congested.29 History has shown that Route 9 congestion is common.30  BWALT offers an alternative for 
short trips in the area, with most bicyclists willing to do trips up to 3 miles31 and pedestrians willing to 
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do trips up to 1 mile.  Additionally, if there is a bike share in town, it is likely to offer e-bikes expanding 
the range that people are willing to travel.  Many of the services used by the occupants of the office 
buildings along BWALT are within these distances.  The transportation sector is one of the largest 
sources of greenhouse gas emissions in Massachusetts, and passenger vehicles are the primary source. 
Walking and bicycling can reduce emissions by decreasing the number of miles traveled.  A recently 
published study of Shared Use Path Benefits by the Commonwealth of Massachusetts32 showed for the 
four trails studied: 

90,509 fewer car trips, resulting in 170,638 miles driven 
Resulting in a $6,400,000 annual environmental saving 

Community Benefits 
Shared-use paths are linear parks; in this case, we will have over 20 acres of easements that provide 
places for people to meet.   There are at least two pocket parks planned for BWALT, the town should 
look for additional opportunities.  Trails like BWALT are great for having benches to allow people to sit 
and converse.   Many shared-use paths host art exhibits33, which can provide an additional benefit for 
the community.   Trails can also be art, with colorful crosswalks or bridges.  Trails provide a place for 
interpretive signage.  Signage can be historical to convey information about the community.  
Environmental signage can describe the flora and fauna.   
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EASEMENTS 
BWALT is 12.33 miles long in Westborough.  The easements in this section are for the main trail and not 
all the feeder paths mentioned in this study, unless the feeder path is owned by landowners we need 
agreements for the main trail.  Eighty eight percent of the route is under control of the town, the state 
or friendly landowners plus properties where a commitment for a trail exists.  The trail requires 
easements from 36 landowners involving 52 parcels of land.   While most shared-use paths acquire a 
corridor from a few entities, there are exceptions.   The Upper Charles Trail in Milford had 32 
agreements it needed for its 6.5 miles34 and the state has identified a large number of easements to 
complete the Mass Central Rail Trail35 

The following charts reflect last known status of the easements at the end of 2018. 

The above conditions are close to three years old.  Experience with easement negotiation shows that it 
will take significant work to restart the easement process.   Westborough may need to explore a variety 
of options for securing the route.   For example, Milford considered the following options. 
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Acquisition Instrument Donation Purchase Eminent Domain 
Fee Interest    
Permanent Easement    
Lease  Annual Fee N/A 
License  Annual Fee N/A 

For reference, the table below shows the agreements that Milford needed for its trail.  It is typical for a 
shared-use path where there are many landowners that some easements require eminent domain. 

Type Total Comment 

Fee Interest 
2 
1 
2 

Friendly Eminent Domain 
Hostile Eminent Domain 
Donations of Land 

Permanent Easement 1 
10 

Hostile Eminent Domain 
Voluntary 

Temporary Construction 
Easement 3 Voluntary 

Lease 1 FHWA/MDOT Approved 
Right of Entry 9 Voluntary 

Approval Letter 1 Voluntary 
I495 ROW Approval 2 MassDOT ROW Bureau 

Total 32 

The Town should consider creating a working committee to negotiate trail easements.  Candidates 
would need to possess a number of skill sets36. We suggest a small committee of about five members to 
create and oversee the process for negotiating and securing easements. This approach follows Rails-to-
Trails recommended best practice. They suggest experts including an attorney, environmental engineer, 
and one of the members serve as project lead and lead negotiator. 

We envision this committee coordinating the following activities in the short-term: 

1. Review the current easement boilerplate – Review the current agreement to see if it is still the
best for the needs of the town and the trail.  For instance, this will provide a major right of way
through town, which may have value beyond the trail.

2. Have all current easements reviewed by MassDOT – To maintain eligibility for BWALT to be
part of the MassDOT Transportation Improvement Plan (TIP), MassDOT approval is required on
all easements. Even if we do not use TIP, MassDOT input would be valuable as a check. This
should include a review of the “standard easement” used for all future negotiations.

3. Prepare a subordination agreement – There are multiple landowners with mortgages, and this
clause will protect the trail in case of foreclosure on the landowner. This agreement is a three-
way contract between the mortgage holder, the landowner, and the town. There are standard
agreements available to start with, but each state has its own requirements so it would need a
legal review and potentially a MassDOT review.
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4. Send a personal letter to every private landowner – This letter can remind him or her of
previous contact. In addition, this letter will have a plan (most taken from the Feasibility Study)
showing the easement proposed across their property, invite them to call or email a contact on
the committee, and outline next steps/follow-up steps.

5. After sending the landowner letters contact the town’s state legislators – The delegation will
be critical for the trail agreements for state property, and can help with some of the private
landowners. Work with them to identify how to approach the state.

6. Follow the letter with a phone call within six weeks – The letter may trigger some to contact
us, but we need to follow up. This is to have an idea of the willingness of individual landowners.

7. Prioritize the easements – Base priority on both support of the landowners and potential
construction of the trail. This will likely to be ongoing and/or periodic process based on changing
conditions, new information, etc.

8. Set a target completion date for all easements – If we are part of TIP, we need all easements
completed before funding. In any case, having control of the route will expedite funding for the
project. A completion date of December 2023 would be ideal, but the proposed committee will
decide this 
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BWALT 
Shared-use Path 

Easement 
Status 

State Owned Easement Secured Town owned Easement Needed Future Easement 

1 31 Coslin Drive 
36-3A

10 6 Longmeadow Road 
28-106

19 180 Turnpike Road 
27-(62B,254A) 

28 299 Turnpike Road 
25-18

2 29 Washington Street 
30-10,31-12

11 4 Longmeadow Road 
28-105

20 210 Turnpike Road 
27-58

29 202 Turnpike Road 
25-33

3 168 Flanders Road 
30-10C

12 22 Flanders Road 
28-103

21 220 Turnpike Road 
27-40A

30 35 Lyman Street 
28-37A

4 160 Flanders Road 
30-10A

13 22 Flanders Road 
28-101

22 161 Milk Street 
27-41

31 126 Turnpike Road 
28-37C

5 116 Flanders Road 
30-(1,3,8,48,49.50), 29-(107,107B,128) 

14 Westborough Retirement Residence 
28-93

23 153 Milk Street 
27-(258,259) 

32 25 Chauncy Street 
34-130

6 MassDOT 15 127 East Main Street 
28-94

24 180 Milk Street 
26-48

33 Mass Dept. Capital Asset Management 
38-1D

7 Sudbury Valley Trustees 
29-106

16 Westborough Executive Park 
28-(62,63,64) 

25 1 Sassacus Drive 
19-(87,107),26-(32B,59) 

34 1 Codman Way 
38-1F

8 800 Friberg Park Way 
29-127

17 24 Lyman Street 
28-(29,37) 

26 35 Otis Street 
26-32

35 Mass Fisheries and Wildlife 
38-2

9 Butterfield Drive 
29-(78,81) 

18 CarMax 
27-60A

27 MBTA 
19-(96B,96C) 

36 Mass DCR 
34-8
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FUNDING, DESIGN, PERMITTING,        
CONSTRUCTION, COST and MAINTENANCE 

This section may seem to cover a diverse set of topics.  In reality, the choice of funding directly drives 
many of the decisions and costs of all the other topics.   Without understanding the constraints required 
by the funding program, there is no way to evaluate the other sections. 

Funding 
There are several major approaches to funding shared-use paths in Massachusetts.  The Transportation 
Improvement Program has built most of the asphalt trails.  MassTrails grants have funded work for many 
types of trails.   Two additional grant programs can fund shared-use paths with some constraints. 
Complete Streets and Safe Routes to Schools both have funded trail work.  Additionally, small grant 
programs can contribute to specific aspects of the trail development.  

For the major funding sources, addressing the state’s criteria is critical to actually getting the grants.  
The town should pro-actively work to make BWALT a high priority for the Commonwealth.   The 
important criteria are that the trail provides connections and is in regional plans.  The state’s trail plan is 
Commonwealth Connections37.  The name highlights the linkage between the connections and the plans. 
BWALT’s design provides for many connections, locally these include: 

• Decent coverage of the Environmental
Justice neighborhoods in town

• Most of the high density housing in town
• Potential links to four of the schools in

town

• All of the office parks in town
• Direct access to the MBTA station
• Connections to most of the business

districts except downtown

Overall, the trail will potentially serve seven communities including Westborough.  The trail has 
potential links to six other shared-use paths, and several regional hiking trails.   The trail is in the 2018 
Central Massachusetts Metropolitan Planning Organization Regional Bike Plan38, the Metropolitan Area 
Planning Council Landline39 and other documents.   As part of the funding effort, the town needs to: 

• Encourage the other communities on the
trail to start efforts

• Work with CMRPC and MAPC on getting
the trail to be a priority

• Engage the other trail groups that have
potential connections to the trail

MassDOT State Transportation Improvement Program (STIP) 
STIP40 is the traditional way to fund shared-use path projects.   It has the advantage of getting the trail 
done in one large project.   A disadvantage is that the funding program can take a long time to approve a 
project typically requiring five or more years to be scheduled.   Additionally, the program has tight 
standards for the design and construction.  For instance, the Bruce Freeman Rail Trail (BFRT)41 had to 
justify reducing the trail width to 10 feet in an environmentally sensitive area.   Note: STIP projects are 
primarily asphalt trails.  When environmental conditions warrants it, stabilized stone dust trails are 
supported by STIP. 

The town pays the design cost for the project, and must have the right of way secured before the 
scheduled funding.  To secure the right of way MassDOT approves all easements.   The project’s design 
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and construction require state approved firms.  The BFRT previously mentioned provides a good 
example of the documents and efforts for a STIP project. 

BWALT will have some STIP work.   Westborough is applying for a rebuild of Otis Street and the Otis 
Route 9 intersection as a STIP project.  The goal of a tunnel under I495 will be a STIP project as will the 
crossing of Route 9 at Lyman Street.   The question is should the town build the rest of BWALT that way. 

MassTrails Grants 
MassTrails42 provides grants to support recreational trail and shared use pathway projects across the 
Commonwealth. Grant amounts are dependent on the project and its needs, but generally range from 
$5,000 to $100,000 with grants of up to $300,000 awarded to projects demonstrating critical network 
connections of regional significance.  The grants are open each January and awarded in July with a two-
year period for completion of the work.  The grants require a minimum of a 20% matching funds.  The 
match may be by gifts, volunteers, and cost of town employees who work on the project.   

The MassTrails program can fund parts of the engineering costs for a STIP project, or for paths 
connecting to the main trail. 

Complete Streets Funding Program 
Westborough has adopted Complete Streets.  The Complete Streets Funding Program43 may fund 
shared-use paths, other bike facilities, and intersections of the trail with a major road.  A trail in the 
program typically follows an existing street.  The program provides up to $400,000 for a project.  Grant 
applications are open twice a year on May 1 and October 1.   Beyond the application process, the 
funding is similar to STIP. A number of the on street facilities leading from BWALT are good matches for 
Complete Streets. 

Safe Routes to School Infrastructure Application Program 
Westborough is working on Safe Routes to School. The schools have not reached the qualifications for 
receiving grants.  Projects must be within two miles of a school in the public right-of-way or along public 
bikeways and pedestrian pathways and trails.  The program44 provides up to $1,000,000 for a project.  
Grant applications are open once a year.   Beyond the application process, the funding is similar to STIP. 
Potential links to Hastings, Gibbons and Armstrong schools from BWALT are potential matches for Safe 
Routes to School. 

Other Grants 
The following are some of the other grants that may be of use in development of BWALT.  There are 
other small grants available from local and national foundations, at present many are changing their 
criteria.  Many of the following have other uses that may be more appropriate: 
US DOT Congestion Mitigation and Air Quality Improvement Program45 – These grants have helped 
fund shared-use paths. At present MassDOT standards rate Route 9 as not congested so we do not 
qualify. 
MassDOT Shared Streets and Spaces Grant Program46 – These are small grants up to $50,000 that could 
be used for a specific problem area. 
MassWorks Grants47 – Westborough used this grant program for the traffic light on Flanders Road.   This 
program does in some cases support shared-use paths. 
People for Bikes Grant Program48 – These are small grants of up to $10,000. 
MassDOT Safe Routes to School Signs and Lines Grants – Small grants for signage and pavement 
markings near schools.
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Design 
Overall the design of the trail will be complex.  The extensive wetlands that are common in most major 
projects in Westborough will require careful design.   Additionally, the many road crossings, and the 
transitions in several spots from off-road to on-road routing will need engineering consultants with 
specific experience in Active Transportation. 

The type of funding will affect the design elements.  For example, STIP funding requires a wider trail 
than MassTrails.   The following tables give an overview of the design requirement for a current shared-
use path.   

BWALT Shared Use Path Critical Design Elements
Design 
Element 

Desired 
Design 
Criteria 

Required 
Design 
Criteria 

Notes 

Width 12 feet, 14 if 
slope greater 
than 3% 

10 feet with 
fencing or 
railings 

East Coast Greenway requires and Massachusetts 
recommends 12 feet as a minimum where there is high 
volume or a mix of pedestrians and bicyclists.   More 
information below  

Design 
Speed 

30 mph 20 mph 20 mph recommended minimum by most states.  30 
mph is likely with e-Bikes.   

Vertical 
Clearance 

10 feet 8 feet 

Setback 5 feet from 
edge of 
pavement 

2 feet from 
edge of 
pavement 

The bigger the setback the less frequently maintenance 
needs to be performed reducing cost.  

Shoulder 3 feet wide 2 feet wide 3 foot stone dust shoulders can significantly reduce 
yearly maintenance costs, by allowing volunteers versus 
paid staff 

Stopping 
Sight 
Distance 

See table 
below 

See table 
below 

See table below 

Radius 166 feet @ 
20 lean angle 

74 feet @ 20 
lean angle 

Tighter radius is acceptable near road intersections 
where slower speeds are expected. See table below for 
more data 

Grade 3% or less 5% or less 3% is recommended so All Ages and Abilities can make 
a speed that allows balance and not need resting zones 
to ascend the grade, 4% or greater leads to weaving to 
maintain balance  

The standards from above come from the following sources: 

• Vancouver All Ages and Abilities Cycling Routes.  This guide will produce a friendly trail for all
potential users.

• AASHTO Guide for the Planning, Design and Operation of Bicycle Facilities, dated February 2012,
a new edition planned and we should use it once available

• MassDOT Municipal Resource Guide for Bikeability.  This is the Commonwealths guide to bicycle
facilities including shared use paths.

• Greenway Design Guide49.   These are the guidelines required for being part of the East Coast
Greenway.
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Shared Use Path Dimensions Shared Use Path Width 

Typical High-Volume** 
Preferred width 10-12 12-15
Minimum 10 12 
Constrained minimum* 8 11 

*Constrained minimum should only be applied for short
distances with serious physical constraints.  Note: that
cargo and adaptive bicycles (i.e. for people with
handicaps) cannot pass in 8 foot width.

**Either a high volume of bicycle traffic or a high 
percentage of pedestrian traffic 

Horizontal Curves 
20-Degree Lean Angle

Note: Cargo, adaptive or other three and four wheeled 
bikes will be unable to lean and will require slower 
travel or wider radii to negotiate the same corner as 
compared to a conventional bicycle. 

MPH Radius Feet 
12 27 
14 36 
16 47 
18 60 
20 74 
25 115 
30 166 

Stopping Distance 

Grade 20 MPH 25 MPH 30 MPH 
5% Down 196 288 386 
4% Down 185 266 361 
3% Down 177 254 343 
2% Down 169 241 325 
1% Down 163 232 312 
Flat 157 222 298 
1% Up 152 216 288 
2% Up 148 209 277 
3% Up 144 203 269 
4% Up 140 196 260 
5% Up 137 192 

Mid-Block Crossings50 

Traffic Two Lanes 3+ Lanes 
<30 MPH 30-40 MPH >40 MPH <30 MPH 30-40 MPH >40 MPH

<6000 Vehicles/Day RRFB RRFB HAWK HAWK HAWK HAWK 
6000-12000 Vehicle/Day HAWK HAWK HAWK* HAWK HAWK* HAWK* 

>12000 Vehicles/Day HAWK HAWK* HAWK* HAWK* HAWK* HAWK* 
*Work beyond just a HAWK is likely

The on-road portions of the BWALT trail should use current best practices in design and construction.  
Besides the previously listed standards, the documents below should be followed: 

• MassDOT Separated Bike Lane Planning and Design Guide
• Federal Highway Administration Separated Bike Lane Planning and Design Guide
• NACTO Urban Bikeway Design Guide51

52

• MassDOT 2019 Municipal Resource Guide for Bikeability
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Permitting 
The project will involve extensive permitting from both the State and the Town. Some of the permits 
needed will be: a Notice of Intent, Request for Determination of Applicability, Building Permits, Flood 
plain Permit, and Natural Heritage Endangered Species Program Permit. These permits will involve the 
need for a Riverfront Analysis, Vernal Pool Studies, Stormwater Best Management Practice (BMP’s) 
design, Alternative Analysis, compliance with Stream Crossing Standards, Wetlands flagging, surveying, 
Endangered Species Studies, As-Built plans, and bridge.  Additionally, significant traffic design and 
agreements with MassDOT will be required. 

Cost of Design and Construction 
STIP Trail:  $24,461,228 Total Cost, $2,666,498 Cost to Town 

Shared use path designers commonly use per-mile-cost or a unit-cost-method to calculate development 
costs.  Per-mile-cost assumes a trail will cost a certain amount a mile without consideration of 
conditions.  Per-mile-cost is notoriously inaccurate where there are a large number of road crossings, or 
if the trail is without an existing railroad right of way.   For these reasons BWALT will be not use the per-
mile-cost approach.      

MassDOT developed a Shared Use Path Cost Estimating tool,53 which is a compromise between the 
methods.  Any method used at this point is for presenting a planning level estimate.   A refined estimate 
should be part of a detailed design.   For the STIP Asphalt trail, the MassDOT tool calculated the cost.  
The tool allows for four segments or trail types for BWALT we used: 

1. Asphalt trail on existing right of way
2. Asphalt side path along a road
3. Asphalt trail on new right of way
4. Stabilized Stone Dust trail

For the report, the most conservative costs are applied; the actual cost may be less.  The trail has several 
segments on roads; we will use guidance outside of the calculator for these areas. When the trail crosses 
a parking lot, side path costs or new right of way will be used for the calculation depending on 
conditions.  If the trail or an alternate has a bridge, the cost of the bridge will be used in the calculator.   
It should be noted that the tool identified that the crossings of Route 9 should be raised which was not 
done for this estimate. 

There are several areas where the calculator does not apply.   The first three items are part of the trail 
project.  The last three items are separate projects.  The particular items are: 

1. Separated Bike Lane – Cost $46,550 - The trail has two areas using separated bike lanes.   We
used a cost estimate from People for Bikes 14 Ways to Make Bike Lanes Better54 of $38 per foot
for a rigid bollard approach.   The section along Gannon Way will cost $39,900 and the crossing
of the CarMax parking lot will cost $6650 not including widening the pavement.  An additional
area with separated bike lanes is the Otis Street/Smith Valve Parkway area; see item 4.

2. Bicycle Boulevards – Cost $80,480 - The trail has three areas that will receive bicycle boulevard
treatment.  The unit cost of such efforts depend on the traffic on the street and the
intersections with other roads.  Since these efforts are low traffic and only 3-way intersections,



51 

we adopted a $20 per foot based on Cost Analysis of Bicycle Facilities: Cases from cities in the 
Portland Area.55  The Boulevard on Hundreds Road will cost $25,080, the effort on Meadow 
Road will cost $24,600, and the boulevard on Chauncy Circle will cost $30,800.   For Butterfield 
Road we assume the trail will be on the old right of way. 

3. Crossing of Route 9 at Lyman Street – Cost Unknown – We will need some reconfiguration of
the traffic light, taking the east sidewalk and the lane striping to accommodate the trail.  No
estimate of the costs is available.

4. Crossing of Route 9 at Otis Street and down to the MBTA station – Part of the Otis Street
Corridor Study and follow on Improvements – This is a major reconfiguration of the
intersection to be safe for active transportation.   The town is engaged in a separate study to
improve Otis Street and the intersection.  This is a separate project since the town is working on
it now and wants it soon.

5. Tunnel under I495 – Cost $10,000,000+ – MassDOT gave a rough estimate of for this project.
The town would need to pay the design costs.  MassDOT gave the opinion that the project
would have to be after the shared use path in the rest of town is constructed so we can show it
is being used.
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Comparison of Alternative Active Transportation Facilities 
A common question regarding shared-use paths is “Why don’t the bicyclists just ride in the street?”  As 
the Benefits section discussed, a trail is a linear park.  This park will provide a lot more to a community 
than just an equivalent of a sidewalk and a bike lane.  A look at on-road facilities with the same level of 
capabilities and of comfort as BWALT shows significant challenges to a roadway solution. 

Trails include traditional sidewalk users such as walkers, joggers, people with baby strollers or medical 
walkers or carts, and people in wheelchairs.   Sidewalk users need a decent width.  Wheelchairs need 5 
feet at a minimum to pass.  Some baby strollers are as wide as 34 inches each.   The Americans with 
Disabilities Act requires a 4-foot sidewalk with no obstructions and 5-foot passing zones.  A 6-foot width 
is recommended and is likely to be the standard in the future.   Guidelines recommend that sidewalks 
have 2-foot buffers.   The buffer protects strollers, walkers and wheelchairs from going over the curb 
and causing the user to fall into the street. 

Trails also support bike lane users such as people on bicycles, recumbent bicycles, tricycles, cargo 
bicycles and adaptive bicycles for users with disabilities.   The width of bikes varies from 2.5 feet up to 4 
feet for a cargo or adaptive bicycles.   This is why the minimum recommended bike lane is 5-feet in each 
direction of travel, with this expected to become the standard.    

Beyond the width of the bike lane, more space is required for most bicyclists to be comfortable.  The 
following table breaks down bike riders by class.   The following two tables use data from the 
Commonwealth of Massachusetts.56  Note: the Federal Highway Administration’s Bikeway Selection 
Guide57 and the MassDOT Controlling Criteria and Design Justification Process for MassDOT Highway 
Division Projects support the data. 

Types of Users % of General 
Population 

% of People 
Riding Bikes 

Facilities they are comfortable with 

Highly Confident 1% 01.5% Any road 
Somewhat Confident 7% 11.7% Regular bike lanes or Buffered bike lanes 
Interested but Concerned 60% 100.0% Shared-use paths, Separated Bike Lanes, 

or Quiet Streets 
Will not ride 32% 0.0% None 

The All Ages and Abilities model specifies comfortable facilities for the largest number of users.  The 
table below breaks the facilities down by the motor vehicle usage and speed limit of the road. 

Target Road 
Speed Limit 
(95 percentile) 

Average Daily 
Motor Vehicle 
Traffic 

Total Width for 
Bike Facility 

Minimum Facility Type 

<= 25 MPH 0-1500 vehicles 0 feet Bicycle Boulevard 
<= 25 MPH 1500-3000 

vehicles 
10 to 12 feet Regular Bike Lane 

<= 25 MPH 3000-6000 
vehicles 

12 to 14 feet Buffered Bike Lane 

<= 25 MPH Any 12 to 14 feet Protected Bike Lane – low protection 
Any Any 12 to 14 feet Protected Bike Lane – high protection 
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Given the above tables, Westborough’s arterial roadways all require protected bike lanes with high 
protection.  Arterial roads are the streets that provide routes across town, and would need facilities to 
replace BWALT.   Since many of these roads do not have sidewalks, good active transportation facilities 
would require an additional 17 to 22 feet of width to the current road.  Creating this space requires 
significant tree removal.   In most cases, roughly a new lane of pavement would be required.  To achieve 
this would require an excessive number of easements, expensive permitting, and multiple millions of 
dollars per mile for the pavement.    

The town does have a few roads that can support this infrastructure, such as Connector Road and Otis 
Street.   This study recommended both of these streets to have protected bike lanes. 

One alternative that some communities have used instead of the common version of the protected bike 
lane is a side path.   A side path is essentially building a shared-use path along the roadway.  It has all the 
costs of a shared-use path.   This takes care of the bike lane and the sidewalk in one path.  The side path 
requires extra signage and special intersection design, so even though the path is the same, the cost is 
higher.    A protected bike lane also requires the signage and intersection work. 

The above discussion is not to discourage the town from adding typical bike lanes.   The town should 
recognize that bike lanes provide benefit for active transportation, but the number of people 
comfortable using them will be significantly less than those for a shared-use path. 
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Maintenance 
A well-managed trail will cost around $1,000 per mile a year to maintain.  Opponents to shared-use 
paths used early studies that ignored volunteer labor to increase the perceived cost.  This cost is the 
responsibility of the town. 

Cost is highly dependent on the design of the trail and the terrain and vegetation it passes through.    
The surface of the trail; stone dust, stabilized stone dust or asphalt affects the cost.  The report 
Maintenance Practices and Costs of Rail-Trails58 provides a list of the various types of maintenance for a 
shared-use path. 

Westborough should encourage the development of a volunteer group Friends of BWALT.  This friends 
group should be for the whole route of the trail, to gain economies of scale.  This group can take over 
much of the maintenance of the trail similar to how the Westborough Community Land Trust does most 
of the maintenance of walking trails on town property.    

Additionally, the town should develop a maintenance plan for the trail.   This plan will be dependent on 
a number of factors based on the trail design. 

One significant maintenance item is maintaining separated bike lanes.  Since these are narrower than 
regular traffic lanes, the town’s maintenance equipment will not work on that part of the roadway.   
There is smaller equipment59 that can work in these situations, but we are looking at significant cost for 
the equipment and having to coordinate clearing of the bike lanes and the rest of the roadway.   If the 
town decides on a long-term commitment to being bike-friendly, the cost is justified.   Otherwise, we 
may wish to change the design of BWALT to raise the separated bike lanes.  In many locations, raising 
the bike lane will require modifying the storm drain system in the area. 

The following gives an estimated cost of the trail maintenance.  The spreadsheet comes from the 
presentation Maintenance Practices and Costs of Rail Trails60.  The labor estimates derive from this 
presentation, and information from the presenter.  Note: that costs rise to around $7,000 per mile 
without volunteers. 

In addition to the annual maintenance cost, there are costs such as crack sealing and pavement repair 
that are done as needed.   Also, the town needs to consider snow removal.  At a minimum the portions 
of the trail that are separated bike lanes need to be cleared of snow for proper drainage of the street.   
The town will need to decide if it wishes to plow the trail in the winter as some local trails such as the 
Minuteman Commuter Bikeway does.   The equipment for plowing the separated bike lane sections is an 
added cost to the town.  The separated bike lane sections also need sweeping.   Again, this involves 
specialized equipment.  
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TRAIL MAINENANCE COSTS 

Maintenance Activity Volunteer 
Hours 

Staff 
Hours 

Staff 
Rate Total Labor Cost Material/ 

Equipment 
Contracted 

Services Cost Total Costs 

Trail Surface & Infrastructure 
Remedial surface upkeep 36.0 0.0 $26 $0 $1,440 $0 $1,440 
Trail shoulder stabilization 18.0 0.0 $26 $0 $47 $0 $47 
Inspection & clearing of drainage structures 36.0 0.0 $26 $0 $94 $0 $94 
Bridge & tunnel inspection 10.0 0.0 $26 $0 $25 $2,403 $2,428 
Remove leaves, mud, snow 0.0 0.0 $26 $0 $0 $0 $0 
Pavement marking 0.0 0.0 $26 $0 $0 $0 $0 

Vegetation Management 
Mowing 900.0 0.0 $26 $0 $2,356 $0 $2,356 
Edging 300.0 0.0 $26 $0 $786 $0 $786 
Tree and root pruning & brush cutting 12.0 0.0 $26 $0 $31 $0 $31 
Fallen tree and branch removal 54.0 0.0 $26 $0 $141 $0 $141 
Landscape maintenance 153.0 0.0 $26 $0 $400 $0 $400 
Standing hazard tree removal 6.0 0.0 $26 $0 $165 $0 $165 
Herbicide treatment 0.0 0.0 $26 $0 $0 $0 $0 

Trailside Amenities 
Sign, kiosk, toilet, gate, fence, bollard, bench, etc. 12.0 0.0 $26 $0 $0 $0 $0 

General Maintenance 
Litter removal 12.0 0.0 $26 $0 $31 $0 $31 
Graffiti removal 6.0 0.0 $26 $0 $16 $0 $16 

Total Maintenance Costs $7,935 
Trail Mileage 7 
Average Maintenance Costs Per Mile $1,134 
Volunteer Hours 1555 
Volunteer Labor Rate $26.00 
Total Volunteer Contribution $40,430.00 

Total Value of Maintenance $48,365.00 
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39 MAPC LandLine https://www.mapc.org/transportation/landline/  
40 MassDOT State Transportation Improvement Program  
https://www.mass.gov/service-details/state-transportation-improvement-program-stip  
41 Bruce Freeman Rail Trail Sudbury  
https://sudbury.ma.us/pcd/2020/11/24/bruce-freeman-rail-trail-update-info/  
42 MassTrails Grants https://www.mass.gov/guides/masstrails-grants  
43 Massachusetts Complete Streets Funding Program https://gis.massdot.state.ma.us/completestreets  
44 Massachusetts Safe Routes to School Infrastructure Application Guidance Document 
https://www.mass.gov/files/documents/2018/11/26/SRTS112018.pdf  
45 US DOT Congestion Mitigation and Air Quality Improvement Program 
https://www.transportation.gov/sustainability/climate/federal-programs-directory-congestion-mitigation-and-air-
quality-
cmaq#:~:text=The%20Congestion%20Mitigation%20and%20Air%20Quality%20Improvement%20%28CMAQ%29,that%2
0do%20not%20attain%20national%20air%20quality%20standards  
46 MassDOT Shared Streets and Space Grant Program https://www.mass.gov/service-details/program-overview-shared-
streets-and-spaces-grant-program  
47 MassWorks Grants  https://www.mass.gov/orgs/massworks 
48 People for Bikes Grant Program https://www.peopleforbikes.org/grants 
49 Greenway Design Guide https://www.greenway.org/design-guide  
50 Share Use Path Planning and Design Guide Cost Estimating Tool Guidance Document 
https://www.mass.gov/guides/shared-use-path-planning-and-design-guide#-cost-estimating-tool-  
51 NACTO Urban Bikeway Design Guide https://nacto.org/publication/urban-bikeway-design-guide/  
52 NACTO Don't Give Up at the Intersection https://nacto.org/publication/dont-give-up-at-the-intersection/  
53 MassDOT Share Use Path Cost Estimating tool https://www.mass.gov/guides/shared-use-path-planning-and-design-
guide#-cost-estimating-tool-  
54 People for Bikes 14-ways-to-make-bike-lanes-better 
https://www.fortlauderdale.gov/home/showpublisheddocument/30397/636644929482500000  
55 Cost Analysis of Bicycle Facilities: Cases from cities in the Portland 
https://activelivingresearch.org/sites/activelivingresearch.org/files/Dill_Bicycle_Facility_Cost_June2013.pdf  
56 MassDOT 2019 Municipal Resource Guide for Bikeability 
 https://www.mass.gov/files/documents/2019/06/13/2019_Municipal_Resource_Guide_for_Bikeability.pdf  
57 FHWA Bikeway Selection Guide https://safety.fhwa.dot.gov/ped_bike/tools_solve/docs/fhwasa18077.pdf 

https://www.mass.gov/doc/congestion-in-the-commonwealth/download
https://www.mass.gov/doc/congestion-in-the-commonwealth/download
http://www.cmrpc.org/sites/default/files/Documents/Trans/Study_and_Plan/CorridorProfile/Route%209%20Corridor%20Profile_Final.pdf
http://www.cmrpc.org/sites/default/files/Documents/Trans/Study_and_Plan/CorridorProfile/Route%209%20Corridor%20Profile_Final.pdf
https://massdot.maps.arcgis.com/apps/MapJournal/index.html?appid=c80930586c474a3486d391a850007694
https://www.mass.gov/guides/benefits-of-shared-use-paths
https://www.masstrailsconference.com/uploads/9/4/8/2/94821076/1115am_-_public_art_on_trails_-_vining.pdf
https://www.masstrailsconference.com/uploads/9/4/8/2/94821076/1115am_-_public_art_on_trails_-_vining.pdf
https://www.mass.gov/mass-central-rail-trail-feasibility-study
https://www.railstotrails.org/build-trails/trail-building-toolbox/acquisition/acquisition-strategy/
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https://www.mass.gov/files/documents/2016/08/uu/connections_36610_28060.pdf
https://www.dropbox.com/s/wbrrtn6w299r8cm/CMMPO%20Regional%20Bicycle%20Plan%20-%20FINAL%20with%20cover.pdf?dl=0
https://www.dropbox.com/s/wbrrtn6w299r8cm/CMMPO%20Regional%20Bicycle%20Plan%20-%20FINAL%20with%20cover.pdf?dl=0
https://www.mapc.org/transportation/landline/
https://www.mass.gov/service-details/state-transportation-improvement-program-stip
https://sudbury.ma.us/pcd/2020/11/24/bruce-freeman-rail-trail-update-info/
https://www.mass.gov/guides/masstrails-grants
https://gis.massdot.state.ma.us/completestreets
https://www.mass.gov/files/documents/2018/11/26/SRTS112018.pdf
https://www.transportation.gov/sustainability/climate/federal-programs-directory-congestion-mitigation-and-air-quality-cmaq#:%7E:text=The%20Congestion%20Mitigation%20and%20Air%20Quality%20Improvement%20%28CMAQ%29,that%20do%20not%20attain%20national%20air%20quality%20standards
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https://www.mass.gov/service-details/program-overview-shared-streets-and-spaces-grant-program
https://www.mass.gov/orgs/massworks
https://www.peopleforbikes.org/grants
https://www.greenway.org/design-guide
https://www.mass.gov/guides/shared-use-path-planning-and-design-guide#-cost-estimating-tool-
https://nacto.org/publication/urban-bikeway-design-guide/
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https://activelivingresearch.org/sites/activelivingresearch.org/files/Dill_Bicycle_Facility_Cost_June2013.pdf
https://www.mass.gov/files/documents/2019/06/13/2019_Municipal_Resource_Guide_for_Bikeability.pdf
https://safety.fhwa.dot.gov/ped_bike/tools_solve/docs/fhwasa18077.pdf
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58 Maintenance Practices and Costs of Rail Trails 2014 
https://www.railstotrails.org/resourcehandler.ashx?name=maintenance-practices-and-costs-of-rail--
trails&id=6336&fileName=Maintenance%20Practices%20and%20Costs%20of%20Rail-Trails  
59 Downsized Street Maintenance Vehicles https://nacto.org/wp-
content/uploads/2019/11/191017_Volpe_CaseStudies_updatedEOD-3.pdf  
60 Maintenance Practices and Costs of Rail Trails https://www.americantrails.org/resources/shared-use-trail-
maintenance  
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https://www.americantrails.org/resources/shared-use-trail-maintenance
https://www.americantrails.org/resources/shared-use-trail-maintenance
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