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Dear Messrs. Hahn and Mazzola: 

We represent the Ballard Business Appellants (the “BBA”)1 regarding the above-
referenced matter.  Please accept these comments regarding the Scope of the Environmental 
Impact Statement (“EIS”), Burke-Gilman Trail Extension Project.   

The Seattle Department of Transportation (“SDOT”) proposes to complete the “missing 
link” (the “Missing Link”) of the Burke Gilman Trail (the “Trail”) by constructing a multi-user 
sidepath along NW 45th Street to Shilshole Avenue NW, and then along NW 54th Street, 
reconnecting to the Trail at the Hiram M. Chittenden Locks (the “Proposal”).  The Proposal is a 
classic sidepath, which, since the 1980s, has been recognized as the most dangerous design of 
bicycle facilities.   

SDOT Must Study Alternatives to the Current Proposal 

We respectfully request SDOT study alternatives—both locational and design 
alternatives—to the current the Proposal.  One alternative is to construct a cycle track along 
Leary Avenue and NW Market Street to complete the Missing Link (the “Cycle Track 
Alternative”).2  Attached is a diagram showing the route of the proposed Cycle Track Alternative 
and how it can be used to create an effective transportation network in Ballard. 

                                                           
1 The BBA includes Salmon Bay Sand & Gravel, Inc., Seattle Marine Business Coalition, Ballard Oil Company, 
North Seattle Industrial Association, and the Ballard Interbay Northend Manufacturing & Industrial Center.  We are 
not submitting comments on behalf of the Ballard Chamber of Commerce, which is submitting comments under 
separate cover.  
2 More information about the Cycle Track Alternative can be found at www.ballardcycletracks.com. 
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  At a meeting with Mayor McGinn on February 27, 2013, he promised SDOT would 
consider the Cycle Track Alternative in the EIS.  We trust SDOT will honor the Mayor’s 
commitment. 

SDOT is required under SEPA to consider alternatives to the Proposal in the EIS and 
make those alternatives available for public review.  In particular, SDOT must consider 
reasonable alternatives in the EIS that include actions that could feasibly attain or approximate 
the Proposal’s objectives, but at a lower environmental cost or decreased level of environmental 
degradation.  WAC 197-11-440(5).  In addition, SDOT must also describe mitigation measures 
that are part of the proposal.  WAC 197-11-(5)(c)(i).  In describing each alternative, SDOT must 
devote sufficient analysis to each reasonable alternative to permit a comparative evaluation of the 
alternatives in addition to the Proposal.  WAC 197-11-440(c)(v).  SDOT should include, in its 
EIS, the alternative design and location of a cycle track along Leary Avenue and NW Market 
Street.  As explained below, this alternative is far superior to the design and location 
contemplated in the Proposal.   

Cycle tracks are separated bicycle facilities that run alongside a roadway.  They can be 
one-way cycle tracks located on each side of the street, or they can be two-way cycle tracks 
located on one side of the street.  Unlike bike lanes or sharrows, cycle tracks are physically 
separated from vehicular traffic, distinct from the sidewalk, and the hallmark of world-class 
cycling cities all over the world.  Many of these cities, including Copenhagen, New York City, 
Portland, and Vancouver, are outpacing Seattle in overall cycling, the rate of cycling among 
women, and the sheer miles dedicated to cycle tracks and protected bike lanes.  Recently, 
Rutgers University professor and cycling expert John Pucher visited Seattle and rode throughout 
the city.  Professor Pucher described his experience cycling on Second Avenue as “death-
defying,” stating that the “only solution there is to put in a cycle track.”  Attached is a copy of 
“Worse than Manhattan?  Bike Expert Rattled by Ride through City,” published in the Seattle 
Times on June 25, 2013.   

After his visit to Seattle, Professor Pucher published a guest column in the Seattle Times 
entitled “Building a Bicycling Renaissance in Seattle.”  Attached is a copy.  In the column, 
Professor Pucher stated that Seattle used to be the prime cycling city in North America.  Now, 
Seattle lags behind as other cities build integrated neighborhoods with bicycle facilities like 
cycle tracks.  Just last year, Chicago Mayor Rahm Emanuel boasted that he was going to lure 
Seattle cyclists, together with their tech jobs, to Chicago with state-of-the-art urban cycling 
facilities, suggesting that Chicago would succeed where Seattle is failing.   

SEPA requires SDOT to take the perspective that each generation is a trustee of the 
environment for succeeding generations, and not foreclose future options by implementing the 
proposal.  WAC 197-11-440(c)(vii).  Instead of completing the Missing Link with an unsafe, 
outdated, and dangerous sidepath along a Major Truck Street, SDOT should complete the Trail 
with a world-class cycle track on Leary Avenue and NW Market Street.  SDOT is embracing 
cycle tracks in every other area of the city, and it is unclear why Ballard is an exception.  At a 
minimum, SDOT should consider this alternative in its preparation of the EIS.   
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Constructing a cycle track along Leary Avenue and NW Market Street also will be less 
expensive compared to the current Proposal.  In about 2004, SDOT estimated that it will cost 
approximately $14 Million to $17 Million to complete the 1.5 mile section of Trail as currently 
designed.  This equals approximately $9.3 Million to $11.3 Million per mile.  By comparison, 
New York City constructed approximately 255 miles of bicycle infrastructure for approximately 
$11 Million.  Here in the Northwest, it is estimated that one mile of cycle track would cost 
approximately $1.5 Million to $4.5 Million.  Even using the high-end estimate, a cycle track 
along Leary Avenue and NW Market Street will cost about one-half as much as the current 
Proposal and will provide a bicycling facility that is safer and consistent with national and global 
design guidelines and trends.   

The History of the Missing Link  

The Cycle Track Alternative follows the alignment originally selected by the City to 
complete the Missing Link.  In 1996, the Seattle City Council passed Resolution 29474, selecting 
Leary Avenue and Market Street as the preferred route to complete the Trail in conjunction with 
approving a 30-year franchise for the Ballard Terminal Railroad.  The Ballard Terminal Railroad 
is still operational today, with the franchise running until 2026.  The Railroad operates 
throughout the week, serving local and regional businesses.   

In about 2001, a nonprofit organization, the Friends of the Burke-Gilman Trail (“FoBG”), 
spearheaded an effort to move the preferred route from the alignment along Leary/Market to the 
location of the current Proposal.  At that time, FoBG prepared artist’s renderings showing their 
vision for the Trail.  Copies of the renderings showing the vision for the trail along Shilshole 
Avenue are attached and also can be found at http://www.burkegilmantrail.org/.  The FoBG 
artist’s renderings show a fully separated trail with landscaping, lighting and other amenities for 
trail users. 

  In reality, the current proposal for the Trail could not be further from the FoBG 
renderings.  Attached are photo-renderings prepared by SDOT in 2012 showing how it has 
designed and proposes to construct the Trail along Shilshole Avenue.  As designed by SDOT, 
there is no separation between the Trail and the drive-lanes, there is a 2” curb, no landscaping, no 
lighting, and, where possible, there is a 48” high Jersey barrier between the Trail and the 
roadway and fencing between the Trail and the railroad tracks.  

In 2003, nonprofit organization Cascade Bicycle Club joined the FoBG to lobby the 
Seattle City Council to move the route.  In 2003, Seattle City Council adopted Resolution 30583, 
moving the preferred route to the current location of the Proposal.   

In 2008 and again in 2012, SDOT issued a Determination of Non-Significance (“DNS”) 
for the Missing Link, in both instances determining that no EIS was necessary because, in 
SDOT’s opinion, the Proposal would have no probable significant impact on the environment, 
and SDOT did not believe it had to study alternatives or the safety of the Proposal.  The BBA 
appealed each DNS, and after three trials and two appeals, in August, 2012, the City of Seattle 
Hearing Examiner agreed with the BBA, ordering SDOT to prepare an EIS to study, among other 
things, the safety of the Trail.  A copy of the Hearing Examiner’s decision is attached.  
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The Location and Design of the Trail is Dangerous—SDOT must study Safety in the EIS 

 SDOT must study “safety” in the EIS for the Trail because it is inherently an Element of 
the Environment under SEPA.  One of SEPA’s central tenant’s is that every person in 
Washington is entitled to a healthy and safe environment.  As explained herein, the current 
Proposal is so inherently dangerous that safety impacts are likely, not just speculative, and thus 
must be studied in the EIS.  SMC 25.05.060(A); WAC 197-11-060.4.a.  Safety also is inherently 
part of “traffic hazards”, which the City’s Hearing Examiner Ordered SDOT to consider in the 
EIS.  SMC 25.05.444.3.f; WAC 197-11-444.2.b.vi.  Regardless of whether you call it “safety” or 
“traffic hazards”, SDOT must consider safer alternatives, including moving the Trail to a 
different location and using cycle tracks instead of a sidepath design.  See also WAC 197-11-
444(2)(c), which specifically calls out “traffic hazards”, “vehicular traffic” and “movement of 
people and goods” as subcategories of the transportation element of the “built environment.”    
 

1. The Trail, as Currently Proposed, Is In The Wrong Location 

SDOT’s Proposal locates the Trail on NW 45th Street, Shilshole Avenue NW and “not 
NW 54th Street”.  This is the wrong location because it puts the Trail through the heart of 
Ballard’s maritime and industrial center.  The current Proposal also forces Trail users to cross 
approximately 55 driveways or roads in 1.5 miles; or, a driveway or road crossing every 144 

feet.  This was, in part, why the City’s Hearing Examiner concluded the current Proposal is so 
dangerous that SDOT is required to prepare an EIS for the Trail.   

The current Proposal is dangerous, in part, because SDOT is proposing to locate the Trail 
in an active industrial area, forcing bikes to mix with trucks.  Ballard is home to one of Seattle’s 
two industrial areas—the Ballard Interbay Northend Manufacturing and Industrial Center 
(“BINMIC”).  Seattle’s industrial areas, the BINMIC and the Duwamish Manufacturing and 
Industrial Center, provide approximately 17% of all jobs in the City yet generate approximately 
34% of the City’s “B&O” tax revenue.  These industrial areas provide numerous family- and 
union-wage jobs.   

Despite this, the current Proposal plans to locate the Trail through the heart of this area, 
directly in front of active industrial businesses.  At one of these businesses, Salmon Bay Sand & 
Gravel, the Trail will be located in front of 5 active driveways.  Salmon Bay’s ready-mix 
concrete trucks will cross the Trail approximately 300 times per day.  These crossings are 
depicted in SDOT’s photo-renderings, which show that there will be no separation and no 
protection for Trail users at this location.  This design is too dangerous and alternatives must be 
considered.      

Ballard also is home to the Pacific Northwest fishing fleet, which is the largest fishing 
fleet in North America.  Approximately 50% of all seafood consumed in North America comes 
from the Pacific Northwest fishing fleet.  The fleet homeports in Ballard because boats can get 
out of saltwater and into freshwater behind the Hiram Chittenden Locks.  Also, there is a cluster 
of businesses located in Ballard that service and support the fleet, including engine-repair shops, 
refrigeration businesses, boat repair shops, etc. Many of these businesses have been in their 
current location for decades if not close to a century.  One business, Ballard Transfer, which is 
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located on “not NW 54th St” directly adjacent to the proposed Trail, is the only businesses of its 
type in Seattle, providing rigging services to maritime and industrial clients.     

Also among these businesses are Ballard Oil and Covich-Willams, which, together, 
provide approximately 80-90% of the fuel for the fishing fleet.  Currently, there are only 4 fixed 
fueling facilities in Washington State where boats can obtain fuel; these include Ballard Oil, 
Covich-Willams, a facility on Harbor Island that services large cargo ships, and a facility located 
near Westport.  Together, Ballard Oil and Covich-Williams transport approximately 18 million 
gallons of diesel fuel from Harbor Island to their facilities in Ballard.  Every drop comes in 
tanker trucks, which include 75’-long tandem tankers.  The current Proposal locates the Trail 
directly in front of Ballard Oil and Covich-Williams.  Doing so will force these businesses to 
cross the Trail with 75’-long tandem oil tanker trucks 15-30 times per day.  In the event either of 
these businesses is forced to close because of an incident with a Trail user, Seattle could lose its 
ability to fuel the fleet.  Without fuel, Seattle will lose the fleet and all of the jobs and local 
income it generates.  

In addition to being in direct conflict with existing maritime and industrial businesses, 
SDOT is proposing to locate the Trail along Shilshole Avenue NW, which is a Major Truck 
Street.  Under Seattle’s Comprehensive Plan, trucks and industrial vehicles are given top priority 
on Major Truck Streets.  Currently there are only approximately 175 miles of Major Truck 
Streets in Seattle.  By comparison, there are close to 600 miles of constructed or proposed 
bicycling facilities under the City’s Bicycle Master Plan, which also proposes to reduce the 
amount of Major Truck Streets to create more bike facilities.  Locating a recreational, multi-user 
Trail on a Major Truck Street is inconsistent with the goal and policies in the Comprehensive 
Plan and risks further compromising Seattle’s already diminishing Major Truck Streets. 

2. The Current Trail Design is Inherently Dangerous 

SDOT’s current Proposal uses the most dangerous design for a bike facility in an urban 
area.  This design has been recognized as unnecessarily dangerous and rejected since the 1980s.  
SDOT must reconsider its design and use cycle tracks in another location. 

Under the current Proposal, SDOT intends to build a “sidepath” on one side of the street. 
This is design is inherently dangerous for several reasons.  First, sidepaths force cyclists to travel 
against the flow of traffic.  As a practical matter, drivers exiting a driveway to turn right look to 
the left to see an opening in the flow of traffic, missing cyclists approaching from the right.  
Because of this, every major literature study conducted since the 1980s has concluded that 
sidepaths are more dangerous than riding in the road, with the flow of traffic.   

Consequently, the current Proposal will not create a safe and comfortable experience for 
people of all ages and abilities.  Instead, it will put vulnerable users into a dangerous situation by 
forcing them to ride against the flow of traffic on a Major Truck Street.   

Second, the current design of the Proposal does not comply with AASHTO and NACTO 
design guidelines.  Those guidelines instruct SDOT to use a 20 MPH design speed, provide 127 
feet of stopping distance for multi-user sidepaths, and to only use sidepaths in areas with 
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separation between a trail and vehicles and where there are few, if any, driveway or street 
crossings.  A copy of Sections 5.2.2 through 5.2.8 from the AASHTO Design Guidelines is 
attached.  The Proposal miserably fails to meet these requirements.  The current proposal has 
approximately 55 driveways or street crossings, or a crossing every 144 feet.  At many of these 
crossings, there are extremely limited sight distances, with some as low as 30, 35, or 40 feet.  
The national standard for sight distances is 127 feet, with the goal of providing a cyclist enough 
time to see a vehicle crossing a trail and to apply brakes and stop on wet pavement.  Without the 
standard 127 feet of stopping distance, Trail users will collide with heavy trucks and commercial 
vehicles entering or exiting the 55 crossings. 3 

Third, as depicted in SDOT’s 2012 photo-renderings, the Proposal contemplates the 
construction of 48-inch high “Jersey Barriers” to separate the Trail from the roadway along 
Shilshole Ave NW.  Young children riding the Trail will be below the barrier height, and thus 
invisible to drivers turning in or out of the driveways and roads along the Trail.  

Making matters worse, there is zero safe distance between the edge of the Trail and the 
roadway, where there is only a 2-inch curb in the many places without a Jersey Barrier.  As such, 
there is nothing to keep young children or inexperienced riders from wandering off the Trail into 
oncoming traffic, much of it heavy trucks and commercial vehicles that cannot stop quickly or 
maneuver to avoid these Trail users.  It is not a question of if someone gets hurt or killed under 
the current Proposal, just a matter of when. 

SDOT Must Consider, Reconcile and Balance the Goals and Policies in the City’s 
Comprehensive Plan that Apply to the Proposal and Adjacent Land Uses-Including 
Economic Impacts 

The City’s SEPA Rules codify WAC 197-11-444 in SMC 25.05.444, listing the elements 
of the environment that must be examined in a SEPA document.  The first element under “Land 
Use” is “relation to existing land use plan.”  The City’s “land use plan” is its Comprehensive 
Plan.  See RCW 35.70A.120.  The City’s Comprehensive Plan requires that competing Goals and 
Policies that apply to the current Proposal, and its impacts and effects on the Ballard maritime 
and industrial area, must be “reconciled and balanced.”  The simple fact that the Comprehensive 
Plan designates the Missing Link as part of the City’s urban trail network does not mean that the 
current Proposal, in this location and with this design, is compatible with the Goals and Policies 
in the Comprehensive Plan.  Instead, in the EIS, SDOT must look beyond the footprint of the 
Trail or the right-of-way, and consider, reconcile and balance the myriad Goals and Policies in 
the Comprehensive Plan that apply to the Trail and the adjacent land uses, including, without 
limit, the following: BI-G1; BI-G2; BI-G4; BI-G5; BI-G6; BI-G11; BI-P12; BI-P16; UVG-22; 
UVG-23; UVG-24; UV-19; UV-22; UV-23; EDG-5; TG-1; TG-2; TG-3; TG-6; TG-19; TG-22; 
TG-23; TG-25; T-7; T-48; T-49; T-51; LU-G22; LU-G23; LU-G24; LU-G26; LU-G27; LU-
G51; LU-254; LU-257; and LU-269. 

Proposing a bike trail through the heart of the Ballard maritime and industrial area 
directly conflicts with many of these Goals and Policies because it undermines the stability of 
                                                           
3 Attached is a copy of the BBA’s comment letter on the DNS dated February 24, 2011, which provides additional 
detail and analysis regarding SDOT’s failure to design the Trail in accordance with the AASHTO guidelines. 
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this area and these industrial businesses.  Numerous Goals and Policies elevate and protect the 
existing businesses above other competing, non-compatible uses.  These Goals and Policies are 
intended to protect and foster these uses in this area, which is one of only two industrial centers 
in the City.  Because of this, the Proposal also conflicts with the City’s economic goals and 
policies.  Again, SDOT must consider, reconcile and balance all of these Goals and Policies in 
the EIS.   

SDOT Must Study Parking and Traffic Impacts from the Proposal. 

SDOT must study the impacts of eliminating approximately 250 parking spaces in the 
EIS.  These parking spaces are used 24/7 by the local businesses.  They are used during the day 
by workers going to their jobs. They are used at night by patrons visiting the local restaurants, 
taverns and other businesses.  And they are additionally used on weekends by people attending 
the Ballard Sunday Market.  All of these impacts must be identified and evaluated in the EIS.  In 
the original DNS, SDOT failed to even count the parking spaces along “not 54th St.” that would 
be eliminated by the Proposal.  At a minimum, a new, accurate parking count must be conducted 
and included in the EIS so that the effect of the loss of this parking on existing businesses can be 
identified.  

Also, the Proposal will generate negative traffic impacts along the route.  SDOT 
previously prepared a transportation study for an earlier DNS.  That study included a number of 
factual errors and incorrect statements. At a minimum, a new, accurate traffic study must be 
prepared.  Also, the previous analysis indicated that the Proposal would negatively impact LOS 
along the route---creating an LOS F at certain locations.  These impacts must be studied in the 
EIS.  

The Proposal Violates the Shoreline Management Act 

The Shoreline Management Act (SMA) requires SDOT to consider the impacts of the 
Proposal on the existing water-dependent industrial uses along Shilshole Avenue NW and 
surrounding maritime and industrial area.  The Proposal, as currently located and designed, is 
directly adjacent to many water-dependent uses and will limit, restrict, or materially alter access 
to these existing water-dependent uses.  As a result, property owners and business operators will 
no longer be able to access, use, and maintain their buildings and businesses as they do today.    

SDOT, as the lead agency, and the City in general, is required to take all steps necessary 

to protect existing industrial water dependent uses.  In Save Our Industrial Land v. City of 

Seattle, SHB No. 95-41 (1996), the Shorelines Hearings Board stated that:  

One of the resources of Seattle's built shoreline environment which is in most critically 

short supply is waterfront land appropriate for water dependent industrial uses, 

particularly manufacturing.  This City has endeavored for more than a decade, through 

policy documents, such as its Industrial Areas Policies, to preserve existing shoreline 

industrial land and prevent it's conversion to other uses.  Its efforts, however, have been 

disjointed and uncoordinated, resulting in a patchwork of policies and regulations . . ."  
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In Soil v. Seattle, the Shorelines Hearings Board recognized that actions taken by the City 

adjacent to existing water dependent uses might undermine the long-term viability of these 

industries.  In that case, the Shoreline Hearings Board stated, "Conversion of [adjacent areas] to 

the non-industrial uses …would have an adverse impact on the availability of water-dependent 

industrial land, a limited resource of the Urban Industrial shoreline environment in Seattle." 

SDOT previously obtained a Shoreline Exemption from the Department of Development 

and Planning (“DDP”) for the Proposal based on incorrect information.  The Exemption states 

that the:  

[P]roject will repair and replace existing SDOT property, including asphalt roadway, 

compact gravel shoulders and railway.  The replaced roadway and trail will be 

comparable to the existing development within the right-of-way in terms of size, shape, 

configuration, location and external appearance.  

These statements are simply false.  First, SDOT had to acquire an easement over private 

property to construct the Proposal so it cannot be repairing or replacing existing SDOT property 

or improvements.  Second, since no trail currently exists, SDOT cannot be repairing or replacing 

“existing” improvements where no improvements exist.  Building a new trail is not “the common 
method of repair” for an existing structure or development; SDOT is simply building a new trail.  
Under State law, SMA exemptions must be construed narrowly, and only developments meeting 
the precise terms of an exemption may be granted the exemption.  WAC 173-27-040(1)(a).  If 
there is any doubt, a substantial development permit should be required.  Department of Ecology, 
Focus, Shoreline Management, Pub. No. 01-06-012 (Oct. 2001).  It defies the plain meaning of 
repair or maintenance to apply the exemption to the Proposal.  Construction of this Trail will 
require removing utilities, eliminating approximately 250 parking spaces, and replacing these 
non-roadway structures and improvements with an 8’-to-12’wide paved, multi-user trail, which 
includes over 5,000 square feet of new impervious surfaces.  All of these requirements would 
take place where no trail currently exists.   

Even if one considers the Proposal to involve replacement of a structure, the exemption 
would still not apply.  Replacement can qualify as repair if two conditions are met:  

Replacement may be authorized as repair where [1] such replacement is the 

common method of repair for the type of structure or development and [2] the 
replacement structure or development is comparable to the original structure or 
development including but not limited to its size, shape, configuration, location 
and external appearance and the replacement does not cause substantial adverse 
effects to shoreline resources or environment; 

WAC 173-27-040(2)(b).  The first condition in WAC 173-27-040(2)(b) is not met because it is 

not common to build a trail as a means of repairing existing surfaces, structures, and utilities that 

have nothing to do with a trail.  The second condition is not met because there is no original 

structure to compare to the Proposal.  DPD did not properly issue the exemption because SDOT 

did not give it correct information.  A project must be subject to review adequate enough to 

determine whether the project is truly exempt.  “If any portion of a proposed development does 

not qualify for an exemption, an SDP [substantial development permit] is required for the entire 





Ballard Bikeway: World-Class 
Bicycle Infrastructure For Seattle Ballard Bikeway

Monday, December 3, 2012



8/16/13 Worse than Manhattan? Bike expert rattled by ride through city |  Local News |  The Seattle Times

seattletimes.com/html/localnews/2021268792_bicyclingpucherxml.html 1/3

Winner of Nine Pulitzer Prizes

Local News
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W orse th an  M an h attan ? Bike expert rattled by r ide
th rough  city

Residential neighborhoods are bike friendly , but Seattle is falling behind its peers in creating safe
routes, especially  downtown, say s Rutgers professor John Pucher.

By Mike Lindblom

Seattle Times transportation reporter

Rutgers professor John Pucher, a scholar
and evangelist for bicycle-friendly cities,

didn’t think anyplace in Cascadia would match
the harrowing streets of the Big Apple.

Then he rode Seattle’s Second Avenue bike
lane.

Close encounters of the wrong kind greeted
him down the southbound slope: a woman
texting while her SUV drifted toward him; a
FedEx delivery truck blocking; cars headed

toward Interstate 5 turning in front of him
at intersections; a black sedan whose driver
abruptly stopped to parallel park.

Fellow rider Robin Randels, a professional
bike-safety trainer who trailed Pucher,
quivered when the ride ended at a Pioneer
Square cafe, as the adrenaline wore off.

“I’d say it’s as bad as a major avenue on
Manhattan,” Pucher said. “I think it’s maybe
even worse, because I think here, there’s more
left and right turns, there’s more doors that are
being opened, more cars that are trying to

park.”

City data show 56 bicycle crashes reported to police in that corridor from 2007 to 2012.

“I think there’s only one solution there,” said Pucher, “and that is to put in a cycle track.”

A cycle track is a lane separated from motor vehicles by a row of parked cars, curbs or plantings.
The city’s first cycle track officially opens next month in the Bitter Lake area along Linden
Avenue North, though a similar layout exists near Alki Beach. A cycle track is under construction
on Broadway as part of the First Hill Streetcar project, to open in 2014. A proposed track along
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west Lake Union is being studied. And Amazon.com plans to build a cycle track on Seventh
Avenue near its three future towers.

Pucher, 62, was the keynote speaker last week at Bicycle Urbanism Symposium at the University
of Washington, which is itself planning a potential $16 million expansion of its popular Burke-
Gilman Trail segment through campus. He coedited a new book, “City Cycling,” which covers such
issues as how women are the indicator for pleasant cycling conditions. Surveys show women are
more fearful than men of passing cars.

Pucher told 160 listeners that his trip down the left side of Second Avenue “was death-defying. I
almost got killed five or six times.”

But any cycle-track project faces obstacles. Downtown has just five major through streets, so tight
that converting even one lane from autos to bicycles would cause a spat.

Streetcars are being proposed, maybe on First Avenue. Adding to the pressure, buses will
eventually need more space when the Highway 99 tunnel removes access via the Alaskan Way
Viaduct, and when light-rail trains to Northgate oust buses from the downtown transit tunnel.

Pucher replies that the city should then make space for cycle tracks on two streets and there will
still be three for cars. “But give us at least one.”

Seattle’s draft Bicycle Master Plan update proposes cycle tracks on Second and Fourth avenues.
The City Council has budgeted $150,000 to reach 30 percent design for a downtown route. The
planning should start in 2014, said Dongho Chang, traffic engineer for the Seattle Department of
Transportation. One mile of downtown corridor might cost $3 million to build, based on
experience in Vancouver, B.C., he said.

Cycle tracks create a risk that bikes will emerge from protected lanes into traffic at intersections.
Pucher said Vancouver is handling that problem by giving cyclists an early green light, so they
move through the crossings first. Dutch cities install novel curbing that channels both drivers and
cyclists toward cornering angles where they see each other.

Ten years ago Seattle was in the forefront of bicycle politics, but the city is so slow to get projects
moving that it’s falling behind Minneapolis, Portland, Vancouver, Chicago, even Austin, he said.

In 1990, about 1.5 percent of Seattleites bicycled to work or school, compared with 1.1 percent in
Portland. By 2011, Seattle had climbed slowly to 3.7 percent, while Portland zoomed to a 6.8
percent commute share for cycling, census surveys show. “I hope this is a wake-up call to Seattle”
to build safe routes now and not in a decade, he said.

After a four-hour ride through side streets, Pucher was impressed by Seattle’s move toward
neighborhood greenways. Greenways contain speed bumps, way-finding signs, 20 mph limits,
trees, and bioswales that filter runoff water using grasses or bushes.

A greenway conversion is under way at Northwest 58th Street in Ballard. Pucher rode last week
with Randels, who works for the Cascade Bicycle Club, and other greenway supporters. Randels
said greenways can attract children, who are the “future riders,” as well as make it possible for
seniors to maintain fitness and independence.

Seattle “is almost there” with greenways, Pucher said. The city has installed hundreds of traffic-
slowing circles at intersections, so it shouldn’t take huge dollars to upgrade normal side streets to
greenways, he said.

Pucher also liked Dexter Avenue North, among the state’s busiest bike-commute streets. Dexter
was retrofitted during a 2011 repaving project so that buses stop in the travel lane, and bike lanes

http://sdotblog.seattle.gov/2013/05/14/westlake-cycle-track-get-ready-for-the-conversation/
https://www.dropbox.com/s/gj171x35knnojy8/Pucher_BikeUrbanism_SeattleUW_18June.pdf
http://www.seattlebikeblog.com/wp-content/uploads/2013/06/reception.jpg
http://citycyclingbook.wordpress.com/
http://www.youtube.com/watch?v=FlApbxLz6pA
https://www.documentcloud.org/documents/717146-seattle-vs-portland-cycling-trends-1990-to-2011.html
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run to the right of several new bus stops. The Dutch were building streets like that 30 years ago,
he said.

But he criticized Seattle’s “sharrows,” those ubiquitous icons on the pavement that encourage
users to share the road. They’re confusing, and should be reserved for greenways, Pucher said.

Road pavement in Seattle is as bad as anything in New Jersey, he said after coasting down from
Phinney Ridge. At a lunch at SDOT headquarters, he urged city staff to work on it.

Times researcher Justin Mayo contributed to this report.

Mike Lindblom: 206-515-5631 or mlindblom@seattletimes.com. On Twitter @mikelindblom
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Guest: Buildin g a  bicyclin g ren aissan ce in  Seattle

Seattle used to be the vanguard of bicy cling in North America and should reclaim it, writes guest
columnist John Pucher.

By John Pucher

Special to The Times

IN 1990 Seattle was at the vanguard of
bicycling in North America, with one of the

highest commuting rates of any major city.
Seattle led even Portland, with 50 percent
more bike commuting (1.5 percent vs. 1
percent of workers). Over the past two
decades, however, Seattle has fallen behind.

By 2011, Portland had boosted bike
commuting nearly sevenfold to 6.9 percent, far
surpassing Seattle’s modest rise to 3.7 percent.

Bicycling in Seattle also falls short by another
key indicator of a safe, welcoming city to bike
in: the number of women bicycling. Fewer than
30 percent of Seattle bike trips are made by
women. It’s striking that more women bike to
work in Portland (4.8 percent) than the share
of men biking to work in Seattle (4.6 percent).

Portland, Vancouver, B.C., Montreal, Ottawa,
Minneapolis, and Washington, D.C. have all
surpassed Seattle in overall bicycling and in
the rate of bicycling among women. What

accounts for the bicycling booms in these cities, where environments are at least as challenging as
Seattle’s?

The answer is simple: Other cities are building integrated networks of neighborhood greenways
and protected bike lanes separated from car traffic.

Neighborhood greenways — low-speed, low-traffic streets that are safer for families to bike and
walk — have been shown to reduce traffic injuries for all road users, including drivers, while
increasing bicycling especially by women and children.

Neighborhood greenways make residential streets pleasant, quiet places, while also enhancing
safety, reducing air pollution and making streets a safe place for children to play.

http://seattletimes.com/
http://seattletimes.com/
http://seattletimes.com/html/editorialsopinion/
http://search.nwsource.com/search?searchtype=cq&sort=date&from=ST&byline=John%20Pucher
http://seattletimes.com/ABPub/zoom/html/2021397616.html
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Vancouver has 94 miles of greenways; Portland has 82 miles. Seattle has three miles.

Many of Seattle’s residential streets could easily, cheaply and quickly become safe neighborhood
greenways. The city should be building far more, and far faster, than its current pace.

Seattle has tripled its on-street bike lanes to 78 miles since 2007, but many are too narrow and
placed directly next to parked cars, posing the danger of car doors opening directly in the path of
bikes.

Second Avenue in downtown Seattle is an egregious example of a poorly designed bike lane, with
people on bikes endangered by cars entering or leaving parking spaces, car doors protruding into
the bike lane, and cars and trucks making left turns at intersections.

By comparison, Portland has 320 miles of bike lanes, most wide enough and far enough away from
parked cars to avoid the danger of car doors. Moreover, many intersections in Portland and
Vancouver have advance stop lines and traffic lights for bicyclists, turn arrows for drivers, and
bright green paint, all of which increase visibility, minimize conflict and improve safety.

In heavily traveled areas such as Seattle’s Second and Fourth avenues, the most appropriate
solutions would be to build protected bicycle lanes, such as the five miles of superbly designed
lanes in downtown Vancouver.

With concrete barriers and beautifully landscaped planters protecting vulnerable men, women
and children on bikes from car traffic, bicycling has become more comfortable, safe and inviting
for people of every age and ability.

Vancouver has seen an impressive rise in cycling among women, seniors and children. Protected
bicycle lanes are greatly needed on Seattle’s busiest arterials, where dangerous gaps in the bike
network exist.

With hundreds of miles of protected bicycle lanes being installed in New York City, Chicago and
dozens of other cities around the country, Seattle should also focus its bicycling investment where
it is the most needed.

How can investment in these safety projects be financed? Some government funds should be
shifted from expensive highway expansions, which generate more car use, pollution and wasteful
sprawl.

Another source of money is the private sector. Increasingly, companies around the nation are
sponsoring protected-bike-lane construction in return for including their names as sponsors on
route signage. The companies include Walmart in Springdale, Ark., and Auto Zone in Memphis,
Tenn.

Well-known Seattle companies — Boeing, Microsoft, Google, Amazon.com, Starbucks, REI,
Pemco, Amgen, Group Health, Swedish Medical Center, Vulcan and the Bill & Melinda Gates
Foundation — should consider sponsoring urban bicycle projects to demonstrate their
commitment to sustainability, safety, public health and the overall livability of Seattle.

Seattle’s employers should not disregard the challenge issued by Chicago Mayor Rahm Emanuel,
who threatened to create such a bike-friendly city that high-tech jobs and workers will be lured
away from Seattle.

Sixty percent of people who live in Seattle want to bicycle more, but they don’t because they don’t
feel safe. The implementation of bike infrastructure hasn’t kept pace with pent-up demand or
modern design standards.
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Meanwhile, cities across the country are stepping in and vying for the new generation of bike-
oriented millennials. They’re building bike networks that serve all ages and abilities as a down
payment on urban growth, prosperity and vitality.

Seattle finds itself at a crucial juncture. Now is the time for Seattle to regain its status as North
America’s premier bicycling city by creating a complete, truly integrated network of protected
bike lanes and neighborhood greenways. Investing in bicycling is a key to the city’s future.

John Pucher is a professor at Rutgers University and author of “City Cycling” by MIT Press.

































While it is generally preferable to select path alignments in independent rights-of-way, there 
are situations where existing mads provide the only corridors available. Sidepaths are a specific 
type of shared use path that run adjacent to the roadway, where right-of-way and other physi-
cal constraints dictate. Children often prefer and/ or are encouraged to ride on sidepaths because 
they provide an element of separation from motor vehicles. As stated in Chapter 2, provision of a 
pathway adjacent to the road is not a substitute for the provision of on-road accommodation such 
as paved shoulders or bike lanes, but may be considered in some locations in addition to on-road 
bicycle facilities. A sidepath should satisfy the same design criteria as shared use paths in indepen
dent rights-of-way. 

The discussion in this section refers to two-way sidepaths. Additional design considerations for 
sidepaths are provided in Section 5.3.4. Utilizing or providing a sidewalk as a shared use path 
is undesirable. Section 3.4.2 highlights the reasons sidewalks generally are not acceptable for 
bicycling. It is especially inappropriate to sign a sidewalk as a shared use path if doing so would 
prohibit bicyclists from using an alternate facility that might better serve their needs. In general, 
the guiding principle for designing sidewall($ should be that sidewalks intended for use by bicy
clists should be designed as sidepaths, and sidewalks not intended for use by bicyclists should be 
designed according to the AASHTO Guide for the Plannin!§ Design, and Operation of Pedestrian 
Facilities (2). 

Paths can function along highways for short sections, or for longer sections where there are few 
street and/or driveway crossings, given appropriate separation between facilities and attention 
to reducing crashes at junctions. However before committing to this option for longer distances 
on urban and suburban streets with many driveways and street crossings, practitioners should 
be aware that two-way sidepaths can create operational concerns. See Figure 5-4 for examples of 
potential conflicts associated with sidepaths. These conflicts include: 

1. At intersections and driveways, motorists entering or crossing the roadway often will not 

notice bicyclists approaching from their right, as they do not expect wheeled traffic from 

this direction. Motorists turning from the roadway onto the cross street may likewise fail 

to notice bicyclists traveling the opposite direction from the norm. 

2. Bicyclists traveling on sidepaths are apt to cross intersections and driveways at unexpected 

speeds (i.e., speeds that are significantly faster than pedestrian speeds). This may increase 

the likelihood of crashes, especially where sight distance is limited. 

3. Motorists waiting to enter the roadway from a driveway or side street may block the side

path crossing, as drivers pull fmward to get an unobstructed view of traffic (this is the case 

at many sidewalk crossings, as well). 

4. Attempts to require bicyclists to yield or stop at each cross-street or driveway are inappro

priate and are typically not effective. 

5. Where the side path ends, bicyclists traveling in the direction opposed to roadway traffic 

may continue on the wrong side of the roadway. Similarly, bicyclists approaching a path 

may travel on the wrong side of the roadway to access the path. Wrong-way travel by bi

cyclists is a common factor in bicycle-automobile crashes. 
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6. Depending upon the bicyclist's specific origin and destination, a two-way sidepath on 

one side of the road may need additional road crossings (and therefore increase exposure); 

however, the sidepath may also reduce the number of road crossings for some bicyclists. 

7. Signs posted for roadway users are backwards for contra-flow riders, who cannot see the 

sign information. The same applies to traffic signal faces that are not oriented to contra

flow riders. 

8. Because of proximity of roadway traffic to opposing path traffic, baniers or railings are 

sometimes needed to keep traffic on the roadway or path from inappropriately encoun

tering the other. These barriers can represent an obstruction to bicyclists and motorists, 

impair visibility between road and path users, and can complicate path maintenance. 

9. Sidepath width is sometimes constrained by fixed objects (such as utility poles, trash cans, 
mailboxes, and etc.). 

10. Some bicyclists will use the roadway instead of the sidepath because of the operational 

issues described above. Bicyclists using the roadway may be harassed by motorists who 

believe bicyclists should use the sidepath. In addition, there are some states that prohibit 

bicyclists from using the adjacent roadway when a sidepath is present. 

11. Bicyclists using a sidepath can only make a pedestrian-style left turn, which generally 

involves yielding to cross traffic twice instead of only once, and thus induces unnecessary 

delay. 

12. Bicyclists on the sidepath, even those going in the same direction, are not within the 

normal scanning area of drivers turning right or left from the adjacent roadway into a side 

road or driveway. 

13. Even if the number of intersection and driveway crossings is reduced, bicycle-motor 

vehicle crashes may still occur at the remaining crossings located along the sidepath. 

14. Traffic control devices such as signs and markings have not been shown effective at chang

ing road or path user behavior at sidepath intersections or in reducing crashes and con

flicts. 

For these reasons, other types of bikeways may be better suited to accommodate bicycle traffic 
along some roadways. 

© 2012 by the American Association of State Highway and Transportation Officials. 
All rights reserved. Duplication is a violation of applicable law. 



Barriers, while needed in tight 
spaces, can narrow both road
way and path, and create 
hazards. 

Right turning Driver A is looking for 
traffic on the left. A contraftow bicyclist 
is not in the driver's main field of 
vision. 

Figure 5-4. Sidepoth Conflicts 

Stopped motor vehicles on 
side streets or driveways may 
block the path. 

Left turning Driver B is looking for 
traffic ahead. A contraflow bicyclist is 
not in the driver's main field of vision. 

Some bicyclists may find the 
road cleaner, safer, and more 
convenient. Motorists may 
believe bicyclists should use 
a sidepath. 

Right turning Driver C is looking for left 
turning traffic on the main road and 
traffic on the minor road. A bicyclist 
riding with traffic is not in the driver's 
main field of vision. 

Shared use paths in road medians are generally not recommended. These facilities result in mul
tiple conflicting turning movements by motorists and bicyclists at intersections. Therefore, shared 
use paths in medians should be considered only where these turning conflicts can be avoided or 
mitigated through signalization or other techniques. 

Although paths in independent rights-of-way are preferred, sidepaths may be considered where 
one or more of the following conditions exist: 

~ The adjacent roadway has relatively high-volume and high-speed motor vehicle traf

fic that might discourage many bicyclists from riding on the roadway, potentially 

increasing sidewalk riding, and there are no practical alternatives for either improving 

the roadway or accommodating bicyclists on nearby parallel streets. 

~ The sidepath is used for a short distance to provide continuity between sections of 

path in independent rights-of-way, or to connect local streets that are used as bicycle 

routes. 

~ The sidepath can be built with few roadway and driveway crossings. 

~ The sidepath can be terminated at each end onto streets that accommodate bicyclists, 

onto another path, or in a location that is otherwise bicycle compatible. 
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In some situations, it may be better to place one~way sidepaths on both sides of the street or high
way, directing wheeled users to travel in the same direction as adjacent motor vehicle traffic. Clear 
directional information is needed if this type of design is used, as well as appropriate intersection 
design to enable bicyclists to cross to the other side of the roadway. This can reduce some of the 
concerns associated with two-way sidepaths at driveways and intersections; however, it should be 
done with the understanding that many bicyclists will ignore the directional indications if they 
involve additional crossings or othetwise inconvenient travel patterns. 

A wide separation should be provided between a two-way sidepath and the adjacent roadway to 
demonstrate to both the bicyclist and the motorist that the path functions as an independent 
facility for bicyclists and other users. The minimum recommended distance between a path 
and the roadway curb (i.e., face of curb) or edge of traveled way (where there is no curb) is 5 ft 
(1.5 m). Where a paved shoulder is present, the separation distance begins at the outside edge of 
the shoulder. Thus, a paved shoulder is not included as part of the separation distance. Similarly, 
a bike lane is not considered part of the separation; however, an unpaved shoulder (e.g., a gravel 
shoulder) can be considered part of the separation. Where the separation is less than 5 ft (1.5 m), 
a physical barrier or railing should be provided between the path and the roadway. Such barri-
ers or railings serve both to prevent path users from making undesirable or unintended move
ments from the path to the roadway and to reinforce the concept that the path is an independent 
facility. A barrier or railing between a shared use path and adjacent highway should not impair 
sight distance at intersections, and should be designed to limit the potential for injury to errant 
motorists and bicyclists. The barrier or railing need not be of size and strength to redirect errant 
motorists toward the roadway, unless other conditions indicate the need for a crashworthy barrier. 
Barriers or railings at the outside of a structure or a steep fill embankment that not only define 
the edge of a sidepath but also prevent bicyclists from falling over the rail to a substantially lower 
elevation should be a minimum of 42 in. (1.05 m) high. Barriers at other locations that serve 
only to separate the area for motor vehicles from the sidepath should generally have a minimum 
height equivalent to the height of a standard guardrail. 

When a sidepath is placed along a high-speed highway, a separation greater than 5 fi: (1.5 m) is 
desirable for path user comfort. If greater separation cannot be provided, use of a crashworthy 
barrier should be considered. Other treatments such as rumble strips can be considered as alterna
tives to physical barriers or railings, where the separation is less than 5 ft (1.5 m). However, as 
in the case of rumble strips, an alternative treatment should not negatively impact bicyclists who 
choose to ride on the roadway rather than the sidepath. Providing separation between a sidepath 
and the adjacent roadway does not necessarily resolve the operational concerns for sidepaths at in
tersections and driveways. See Section 5.3.4 for guidance on the design of sidepath intersections. 

Horses 

Although in some jurisdictions it may be permitted, it is undesirable to mix mopeds, motorcycles, 
or all-terrain vehicles with bicyclists and pedestrians on shared use paths. In general, these types 
of motorized vehicles should not be allowed on shared use paths because of conflicts with slower 
moving bicyclists and pedestrians. Motorized vehicles also diminish the quiet, relaxing experi
ence most users seek on paths. Motorized wheelchairs are an exception to this rule, and should be 
permitted to access shared use paths. In cases where mopeds or other similar motorized users are 
permitted and are expected to use the pathway, providing additional width and improved sight 
lines may reduce conflicts. Signs that emphasize appropriate user etiquette may also be useful. 
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Bicycling and equestrian use have successfully been integrated on many pathways in the United 
States. However, care should be taken in designing these facilities to reduce potential conflicts 
between users. Bicyclists are often unaware of the need for slower speeds and additional clearance 
around horses. Horses can be startled easily and may act unpredictably if they perceive approach
ing bicyclists as a danger. Measures to mitigate bicyclist-equestrian conflicts include provision of 
separate bridle paths, maintenance of adequate sight lines so that bicyclists and equestrians are 
able to see each other well in advance, and signing that clarifies appropriate passing techniques 
and yielding responsibilities. Along paths with high- to moderate-use, the separate paved and 
unpaved treads should be divided by at least a 6-ft (1.8-m) wide vegetation buffer or barrier. 
Consideration can also be given to providing an elevation change between the treads (15). Where 
used, a separate, unpaved bridle path can often serve a dual purpose, as many joggers also prefer 
unpaved surfaces (see Figure 5-5). 

Figure 5p5. Shored Use Path with Separate Unpaved Equestrian/Jogger Path 

Design speed is a selected speed used to determine various geometric features of the shared use 
path. Once the design speed is selected, all pertinent path features should be related to it to ob
tain a balanced design. In most situations, shared use paths should be designed for a speed that is 
at least as high as the preferred speed of the fastest common user. 1he speed a path user travels is 
dependent on several factors, including the physical condition of the user; the type and condition 
of the user's equipment; the purpose and length of the trip; the condition, location, and grade of 
the path; the prevailing wind speed and direction; and the number and types of other users on 
the path. 

There is no single design speed that is recommended for all paths. When selecting an appropriate 
design speed for a specific path, planners and designers should consider several factors including 
the context of the path, the types of users expected, the terrain the path runs through, prevailing 
winds, the path surface, and other path characteristics. The following examples help to illustrate 
these factors: 

:> An urban path with a variety of users and frequent 

conflicts and constraints may be designed for lower speeds than a rural path with few 

conflicts that is primarily used by recreational bicyclists (potentially including recum

bent bicyclists, whose 85th percentile speed is 18 mph [29 km/h]). 

:> Bicyclists tend to ride slower on unpaved paths, so a lower design 

speed may be used. 
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In street and highway design, design speeds are generally selected in 5 mph or 1 0 km/h incre
ments; which are based on the approximate 85th percentile speed range on various types of 
roadways of20 mph (30 km/h) to 75 mph (120 km/h) or higher. On paths, the range of speeds 
is much smaller, ranging as low as 12 mph (19 km/h) to 30 mph (50 km/h). Therefore, design 
speeds for paths can be selected in 2 mph (3 km/h) increments. Design criteria for geometric 
features in this document are provided in 2 mph (3 km/h) increments for the slower end of the 
scale (design speeds between 12 mph [19 km/h] and 20 mph [32 km/h]). For design speeds above 
20 mph (32 km/h), 5 mph (8 km/h) increments are used. 

The following guidance and the aforementioned consideration of various factors should guide the 
selection of an appropriate design speed: 

~ For most paths in relatively flat areas (grades less than 2 percent), a design speed of 

18 mph (30 krn/h) is generally sufficient, except on inclines where higher speeds can 

occur. The design speed should not be lower, except in rare circumstances where the 

context and user types support a lower speed. 

:> In areas with hilly terrain and sustained steeper grades (6 percent or greater), the 

appropriate design speed should be selected based on the anticipated travel speeds of 

bicyclists going downhill. In all but the most extreme cases, 30 mph (48 km/h) is the 

maximum design speed that should be used. 

Lower speeds can reduce the likelihood for crashes at approaches to crossings or conflict points by 
allowing the path user to better perceive the crossing situation or potential conflict. It is impor
tant to give the bicyclist adequate warning (either through signs or by maintaining adequate sight 
lines) prior to areas of the pathway where lower design speeds are employed. See Section 5.4.2 for 
guidance on warning signs. 

Geometric design and traffic control devices can be used to reduce path users' speed. Speeds can 
be reduced by geometric features such as horizontal curvature. Effectiveness of speed control 
through design is limited if bicyclists can veer off a path to "straighten out" curves, and speed 
limit signs on paths may not be effective, as most bicyclists do not use speedometers. 

The typical adult bicyclist is the design user for horizontal alignment. The minimum radius of 
horizontal curvature for bicyclists can be calculated using two different methods. One method 
uses "lean angle," and the other method uses superelevation and coefficient of friction. & detailed 
below, in general, the lean angle method should be used in design, although there are situations 
where the superelevation method is helpful. 

Unlike an automobile, a bicyclist must lean while cornering to prevent falling outward due to 
forces associated with turning movements. Most bicyclists usually do not lean drastically; 20 
degrees is considered the typical maximum lean angle for most users (10). Assuming an operator 
who sits straight in the seat, Table 5-1 shows an equation that can determine the minimum radius 
of curvature for any given lean angle and design speed. 
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Table 5-1. Minimum Radius of Curvature Based on leon Angle 

U.S. Customary Metric 

R:.: 0.067V
2 

tone 
R= 0.0079V2 

tanll 

where: where: 

R = minimum radius of R = minimum radius of 
curvature (ft) curvature (m) 

v = design speed (mph) v = design speed (km/h) 

(} = leon angle from the 
vertical (degrees) 

(} 
= lean angle from the 

vertical (degrees) 

As described in Section 5.1.1, shared use paths should meet accessibility guidelines, which restrict 
the steepness of cross slopes. One percent slopes are recommended on shared use paths where 
practical, because they are easier to navigate for people using wheelchairs. In most cases the lean 
angle formula should be used when determining the minimum radius of a horizontal curve, due 
to the need for relatively flat cross slopes and the fact that bicyclists lean when turning (regardless 
of their speed or the radius of their turn). The curve radius should be based upon various design 
speeds of 18 to 30 mph (29 to 48 km/h) and a desirable maximum lean angle of 20 degrees. 
Lower design speeds of 12 to 16 mph (19 to 26 km/h) may be appropriate under some circum
stances (e.g., where environmental or physical constraints limit the geometries). Minimum radii 
of curvature for a paved path can be selected from Table 5-2. 

Table 5-2. Minimum Radii for Horizontal Curves on Paved, Shored Use Paths at 20-Degree lean Angle 

U.S. Customary Metric 
Design Speed (mph) Minimum Radius (ft) Design Speed (km/h) Minimum Radius (m) 

12 27 19 8 

14 36 23 11 

16 47 26 15 

18 60 29 18 

20 74 32 22 

25 115 40 35 

30 166 48 50 

The second method of calculating minimum radius of curvature negotiable by a bicycle uses 
the design speed, the superelevation rate of the pathway surface, and the coefficient of friction 
between the bicycle tires and the surface, as shown in Table 5-3: 
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Tobie 5-3. Minimum Radius of Curvature Based on Superelevation 

U.S. Customary Metric 

R= 
v2 

15( _!_+f) 
100 

R-
y2 

127( 1~0 +f) 
where: where: 

R = minimum radius of R = minimum radius of 
curvature (ft} curvature (m} 

v = design speed (mph} v = design speed (km/h} 

e = rote of bikeway superel- e = rote of bikeway superel-
evotion (percent} evotion (percent} 

f = coefficient of friction f = coefficient of friction 

The coefficient of friction depends upon speed, surface type and condition, tire type and condi
tion, and whether the surface is wet or dry. Friction factors used for design should be selected 
based upon the point at which turning forces or perceived lack of surface traction causes the 
bicyclist to recognize a feeling of discomfort and instinctively act to avoid higher speed. Extrapo
lating from values used in highway design, design friction factors for paved shared use paths can 
be assumed to vary from 0.34 at 6 mph (10 km/h) to 0.21 at 30 mph (48 km/h). On unpaved 
surfaces, friction factors should be reduced by 50 percent to reduce the likelihood of crashes. 

Calculating minimum radius based on superelevation may be useful on unpaved paths, where 
bicyclists may be hesitant to lean as much while cornering due to the perceived lack of traction. 
In these situations, the superelevation formula should be used with appropriate friction factors 
for unpaved surfaces. Calculating minimum radius based on superelevation may also be useful on 
paved paths intended for bicycle use only, allowing higher design speeds to be accommodated on 
relatively sharp curves with cross slopes (superelevation) up to 8 percent. 

When a radius is smaller than that needed for an 18 mph (29 km/h) design speed, standard turn 
or curve warning signs (W1 series) should be installed in accordance with the MUTCD (7). 
Smaller radius curves are typically used when there are constrained site conditions, topographic 
challenges, or a desire to reduce path user speeds. The negative effects of shatper curves can also 
be partially offset by widening the pavement through the curves. 

5.2.6 Cross 

As previously described, shared use paths must be accessible to people with disabilities. Shared use 
paths located adjacent to roadways essentially function as sidewalks, and therefore should follow 
PROWAG (13), which requires that cross slopes not exceed 2 percent. Until the specific regula
tions concerning shared use paths are completed (14), paths in independent rights-of-way should 
be designed according toANPRM on Shared USe Paths (12), which also requires that cross slopes 
not exceed 2 percent. As described in the previous section, 1 percent cross slopes are recommend
ed on shared use paths, to better accommodate people with disabilities and to provide enough 
slope to convey surface drainage in most situations. A cross-section that provides a center crown 
with no more than 1 percent in each direction may also be used. 
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Because this guide recommends a relatively flat cross slope of 1 percent, and because horizontal 
curvature can be based on a 20-degree lean angle, superelevation for horizontal curvature is not 
needed. Since superelevation is not needed for horizontal curvature, cross slopes can follow the 
direction of the existing terrain. This practice enables the designer to better accommodate surface 
drainage and lessen construction impacts. 

If cross slopes steeper than 2 percent are needed, they should be sloped to the inside of horizontal 
curves regardless of drainage conditions. Steeper cross slopes (up to 5 percent) may occasionally 
be desirable on unpaved shared use paths to reduce the likelihood of puddles caused by sur-
face irregularities and to allow increased superelevation to achieve smaller radii of curvature, as 
previously described in the subsection on horizontal alignment. In rare situations where a path 
is intended for bicycle use only (e.g., pedestrians are accommodated on a separate pathway) and 
does not need to meet accessibility guidelines, cross slopes between 5 and 8 percent can be used 
to allow for smaller minimum horizontal curve radii, as discussed above. 

Cross slopes should be transitioned to connect to existing slopes, or to adjust to a reversal of 
predominant terrain slope or drainage, or to a horizontal curve in some situations. Cross slope 
transitions should be comfortable for the path user. A minimum transition length of 5 ft (1.5 m) 
for each 1 percent change in cross slope should be used. 

5.2.7 Grade 

The maximum grade of a shared use path adjacent to a roadway should be 5 percent, but the 
grade should generally match the grade of the adjacent roadway. Where a shared use path runs 
along a roadway with a grade that exceeds 5 percent, the sidepath grade may exceed 5 percent 
but must be less than or equal to the roadway grade. Grades on shared use paths in independent 
rights-of-way should be kept to a minimum, especially on long inclines. Grades steeper than 5 
percent are undesirable because the ascents are difficult for many path users, and the descents 
cause some users to exceed the speeds at which they are competent or comfortable. In addition, 
because shared use paths are generally open to pedestrians, the allowable grades on paths 
are subject to the accessibility guidelines described in the ANPRM on Shared Use Paths (12). 
Grades on paths in independent rights-of-way should also be limited to 5 percent maximum. 
The ANPRM suggests that certain conditions such as physical constraints (existing terrain or 
infrastructure, notable natural features, etc.) or regulatory constraints (endangered species, the 
environment, etc.) may prevent full compliance with the 5 percent maximum grade. Refer to 
the U.S. Access Board website (www.access-board.gov) for up-to-date information regarding the 
accessibility provisions for shared-use paths covered by the Americans with Disabilities Act and 
the Architectural Barriers Act. 

Options to mitigate excessive grades on shared use pathways include the following: 

~ Use higher design speeds for horizontal and vertical curvature, stopping sight 

distance, and other geometric features. 

When using a longer grade, consider an additional4 to 6 ft (1.2 to 1.8 m) of width 

to permit slower bicyclists to dismount and walk uphill, and to provide more maneu

vering space for fast downhill bicyclists. 

~ Install the hill warning sign for bicyclists (W7-5) and advisory speed plaque, if 

appropriate, per the MUTCD (7). 
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:> Provide signing that alerts path users to the maximum percent of grade as shown in 

the MUTCD (7). 

:> Exceed minimum horizontal clearances, recovery area, and/ or protective railings. 

:> If other designs are not practicable, use a series of short switchbacks to traverse the 

grade. If this is done, an extra 4 to 6ft (1.2 to 1.8 m) of path width is recommended 

to provide maneuvering space. 

:> Provide resting intewals with flatter grades, to permit users to stop periodically 

and rest. 

Grades steeper than 3 percent may not be practical for shared use paths with crushed stone or 
other unpaved surfaces for both bicycle handling and drainage erosion reasons. Typically, grades 
less than 0.5 percent should be avoided, because they are not efficient in conveying surface drain
age. Where paths are built in very flat terrain, proposed path grades can be increased to provide a 
gradually rolling vertical profile that helps convey surface drainage to outlet locations. 

Distance 

To provide path users with opportunities to see and react to unexpected conditions, shared use 
paths should be designed with adequate stopping sight distances. The distance needed to bring 
a path user to a fully controlled stop is a function of the user's perception and braking reaction 
times, the initial speed, the coefficient of friction between the wheels and the pavement, the 
braking ability of the user's equipment, and the grade. The coefficient of friction for the typical 
bicyclist is 0.32 for dry conditions. Figures 5-6 and 5-7 indicates the minimum stopping sight 
distance for various design speeds and grades based on a total perception and brake reaction time 
of2.5 seconds and a coefficient of friction of0.16 (Table 5-4), appropriate for wet conditions. 
Minimum stopping sight distance can also be calculated using the equation shown in Table 5-4. 

Table 5-4. Minimum Stopping Sight Distance 

U.S. Customary Metric 

s v2 
(f ) +3.67V 30 ±G 

s V2 v +-
254(f±G) 1.4 

where: where: 

s = stopping sight distance (ft) s = stopping sight distance (m) 

v = velocity (mph) v = velocity (km/h) 

f = coefficient of friction (use 0.16 f = coefficient of friction (use 0.16 
for a typical bike) for a typical bike) 

G = grade (ft/ft) (rise/run) G = grade (m/m) (rise/run) 
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Figure 5-6. Minimum Stopping Sight Distance vs. Grades for Various Design Speeds-Ascending 
Climbing Grode 
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Research indicates that, under dry conditions, the coefficient of friction of various other path us
ers range from 0.20 for inline skaters to 0.30 for recumbent bicyclists. If users with lower coefn
cients of friction such as inline skaters or recumbent bicyclists are expected to make up a relatively 
large percentage of path users, stopping sight distances should be increased. For two-way shared 
use paths, the sight distance in the descending direction, that is, where «G" is defined as negative, 
will control the design. 

Figure 5-8 is used to select the minimum length of vertical curve needed to provide minimum 
stopping sight distance at various speeds on crest vertical curves. The eye height of the typi-
cal adult bicyclist is assumed to be 4.5 ft (1.4 m), and the object height is assumed to be 0 in. 
(0 mm) to recognize that impediments to bicycle travel exist at pavement level. The minimum 
length of vertical curve can also be calculated using the following equation as shown in Table 5-5. 

Tobie 5-5. length of Crest Vertical Cutve to Provide Sight Distance 

U.S. Customary Metric 

S<L L=2S 
200 (-F.+ .Jh;)2 

A 
S<L L=2S 

200 (-F.+ .Jh;)
2 

A 

S<L L=2S 
AS2 

1 oo( .,J2h;+.Jii1;)2 S<L L=2S 
AS2 

1 oo( .J2i1;+-Jii1;f 

where: where: 

L :; minimum length of vertical L = minimum length of vertical 
curve (ft) curve (m) 

A = algebraic grade difference A = algebraic grade difference 
(percent) (percent) 

s = stopping sight distance (ft) s = stopping sight distance (m) 

h) = eye height (4.5 ft for a typical h1 = eye height (1.4 m for a typical 
bicyclist) bicyclist) 

h2 = object height (0 ft) h2 = object height (0 m) 
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U.S. Customary 

A S = Stopping Sight Distance (ft) 

(%) 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 

2 30 70 110 150 

3 20 60 100 140 180 220 260 300 

4 15 55 95 135 175 215 256 300 348 400 

5 20 60 100 140 180 222 269 320 376 436 500 

6 10 50 90 130 170 210 267 323 384 451 523 600 

7 31 71 111 151 191 231 311 376 448 526 610 700 

8 8 48 88 128 168 208 248 356 430 512 601 697 800 

9 20 60 100 140 ~220 260 4oo 1 484 576 676 784 900 

10 30 70 110 150 230 270 444 538 640 751 871 1000 

11 38 78 118 158 198 238 278 489 592 704 826 958 1100 

12 5 45 85 125 165 205 245 285 533 645 768 901 1045 1200 

13 11 51 91 131 211 251 291 578 699 832 976 1132 1300 

14 16 56 96 136 176 216 256 296 622 753 896 1052 1220 1400 

15 20 60 100 140 220 260 300 667 807 960 1127 1307 1500 

16 24 64 104 144 224 264 304 711 860 1024 1202 1394 1600 

17 27 67 107 147 227 267 307 756 914 1088 1277 1481 1700 

18 30 70 110 150 190 230 270 310 BOO 968 1152 1352 1568 1800 

19 33 73 113 153 193 233 273 313 844 1022 1216 1427 1655 1900 

20 35 75 115 155 195 235 275 315 889 1076 1280 1502 1742 2000 

21 37 77 117 157 197 237 277 317 933 1129 1344 1577 1829 2100 

22 39 79 119 159 199 239 279 319 978 1183 1408 1652 1916 2200 

23 41 81 121 161 201 241 281 321 1022 1237 1472 1728 2004 2300 

24 3 43 83 123 163 203 243 283 323 1067 1291 1536 1803 2091 2400 

25 4 44 84 124 164 204 244 284 324 1111 1344 1600 1878 2178 2500 

Shaded area represents S = L 
Minimum length of vertical curve = 3 fl 

Figure 5-8. Minimum Length of Crest Vertical Curve Based on Stopping Sight Distance 
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Metric; 

A S = Stopping Sight Distance {m) 

{%) 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100 

2 10 20 30 40 50 60 

3 7 17 27 37 47 57 67 77 87 97 107 

4 0 10 20 30 40 50 60 70 80 91 103 116 129 143 

5 4 14 24 34 44 54 64 75 88 100 114 129 145 161 179 

6 3 13 23 33 43 54 65 77 91 105 121 137 155 174 193 214 

7 10 20 30 40 51 63 76 90 106 123 141 160 181 203 226 250 

8 5 15 25 35 46 58 71 86 103 121 140 161 183 206 231 258 286 

9 9 19 29 39 51 65 80 97 116 136 158 181 206 232 260 290 321 

10 2 12 22 32 44 57 72 89 108 129 151 175 201 229 258 289 322 357 

11 5 15 25 35 48 63 80 98 119 141 166 193 221 251 284 318 355 393 

12 7 17 27 39 53 69 87 107 130 154 181 210 241 274 310 347 387 429 

13 8 18 29 42 57 74 94 116 140 167 196 228 261 297 335 376 419 464 

14 10 20 31 45 61 80 101 125 151 180 211 245 281 320 361 405 451 500 

15 1 11 21 33 48 66 86 108 134 162 193 226 263 301 343 387 434 483 536 

16 3 13 23 36 51 70 91 116 143 173 206 241 280 321 366 413 463 516 571 

17 4 14 24 38 55 74 97 123 152 184 219 257 298 342 389 439 492 548 607 

18 4 14 26 40 58 79 103 130 161 194 231 272 315 362 411 464 521 580 643 

19 5 15 27 42 61 83 109 137 170 205 244 287 333 382 434 490 550 612 679 

20 6 16 29 45 64 88 114 145 179 216 257 302 350 402 457 516 579 645 714 

21 7 17 30 47 68 92 120 152 188 227 270 317 368 422 480 542 608 677 750 

22 7 18 31 49 71 96 126 159 196 238 283 332 385 442 503 568 636 709 786 

23 8 18 33 51 74 101 131 166 205 248 296 347 403 462 526 593 665 741 821 

24 8 19 34 54 77 105 137 174 214 259 309 362 420 482 549 619 694 774 857 

25 9 20 36 56 80 109 143 181 223 270 321 377 438 502 571 645 723 806 893 

Shaded area represents S = L 
Minimum length of vertical curve = 1 m 

Figure 5~8. Minimum Length of Crest Vertical Curve Based on Stopping Sight Distance (continued) 

Other path users such as child bicyclists, hand bicyclists, recumbent bicyclists, and others have 
lower eye heights than a typical adult bicyclist. Eye heights are approximately 2.6 ft (0.85 m) for 
hand bicyclists and 3.9 ft (1.2 m) for recumbent bicyclists. When compared to the eye heights of 
typical bicyclists, these lower eye heights limit sight distance over crest vertical curves. However, 
since most hand bicyclists and child bicyclists travel slower than typical adult bicyclists, their 
needs are met by using the values in Figure 5-8. Recumbent bicyclists generally travel faster than 
typical upright bicyclists, so if they are expected to make up a relatively large percentage of path 
users, crest vertical curve lengths should be increased accordingly (operating characteristics of 
recumbent bicyclists are found in Chapter 3). 

Figures 5-9, 5-l 0, and Table 5-6 indicate the minimum clearance that should be used for line-of
sight obstructions for horizontal curves. The lateral clearance (horizontal sight line offset or HSO) 
is obtained by using the table in Figure 5-9 with the stopping sight distance (Figure 5-6) and the 
proposed horizontal radius of curvature. 

Path users typically travel side-by-side on shared use paths. On narrow paths, bicyclists have a 
tendency to ride near the middle of the path. For these reasons, and because of the higher likeli-
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hood for crashes on curves, lateral clearances on horizontal curves should be calculated based on 
the sum of the stopping sight distances for path users traveling in opposite directions around the 
curve. Where this is not practical, consideration should be given to widening the path through 
the curve, installing a yellow center line stripe, installing turn or curve warning signs (WI series) 
in accordance with the MUTCD (7), or a combination of these alternatives. See Sections 5.4.1 
and 5.4.2 for more information about center line pavement markings and signs. 

Path Centerline 

Centerline of Inside Lane 

Figure 5-9. Diagram Illustrating Components for Determining Horizontal Sight Distance 

Table 5-6. Horizontal Sight Distance 

U.S. Customary Metric 

HSO = R[l-cos( 
28

:
55

)] HSO=R[l-cose
8
:

55)J 
HSO=-R-[1-cos-1(R-HSO)] 

28.65 R 
HS0=--1-cos-1 

--R [ (R-HSOJ] 
28.65 R 

where: where: 

s = stopping sight distance (ft) s = stopping sight distance (m) 

R = radius of centerline of lane (ft) R = radius of centerline of lone (m) 

HSO = horizontal sightline offset, HSO = horizontal sightline offset, 
distance from centerline of distance from centerline of lane 
lane to obstruction (ft) to obstruction (m) 

Note: Angle is expressed in degrees; line of sight is 2.3 ft above Note: Angle is expressed in degrees; line of sight is 0.7 m above 
centerline of inside lone ot point of obstruction. £enterline of inside lone ot point of obstruction. 
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U.S. Customary 

S = Stopping Sight Distance (ft) 

R 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 
(ft) 

25 2.0 7.6 15.9 

50 1.0 3.9 8.7 15.2 23.0 31.9 41.5 

75 0.7 2.7 5.9 10.4 16.1 22.8 30.4 38.8 47.8 57.4 67.2 

95 0.5 2.1 4.7 8.3 12.9 18.3 24.7 31.8 39.5 48.0 56.9 66.3 75.9 85.8 

125 0.4 1.6 3.6 6.3 9.9 14.1 19.1 24.7 31.0 37.9 45.4 53.3 61.7 70.6 79.7 

155 0.3 1.3 2.9 5.1 8.0 11.5 15.5 20.2 25.4 31.2 37.4 44.2 51.4 59.1 67.1 

175 0.3 1.1 2.6 4.6 7.1 10.2 13.8 18.0 22.6 27.8 33.5 39.6 46.1 53.1 60.5 

200 0.3 1.0 2.2 4.0 6.2 8.9 12.1 15.8 19.9 24.5 29.5 34.9 40.8 47.0 53.7 

225 0.2 0.9 2.0 3.5 5.5 8.0 10.8 14.1 17.8 21.9 26.4 31.3 36.5 42.2 48.2 

250 0.2 0.8 1.8 3.2 5.0 7.2 9.7 12.7 16.0 19.7 23.8 28.3 33.1 38.2 43.7 

275 0.2 0.7 1.6 2.9 4.5 6.5 8.9 11.6 14.6 18.0 21.7 25.8 30.2 34.9 39.9 

300 0.2 0.7 1.5 2.7 4.2 6.0 8.1 10.6 13.4 16.5 19.9 23.7 27.7 32.1 36.7 

350 0.1 0.6 1.3 2.3 3.6 5.1 7.0 9.1 11.5 14.2 17.1 20.4 23.9 27.6 31.7 

390 0.1 0.5 1.2 2.1 3.2 4.6 6.3 8.2 10.3 12.8 15.4 18.3 21.5 24.9 28.5 

500 0.1 0.4 0.9 1.6 2.5 3.6 4.9 6.4 8.1 10.0 12.1 14.3 16.8 19.5 22.3 

565 0.4 0.8 1.4 2.2 3.2 4.3 5.7 7.2 8.8 10.7 12.7 14.9 17.3 19.8 

600 0.3 0.8 1.3 2.1 3.0 4.1 5.3 6.7 8.3 10.1 12.0 14.0 16.3 18.7 

700 0.3 0.6 1.1 1.8 2.6 3.5 4.6 5.8 7.1 8.6 10.3 12.0 14.0 16.0 

800 0.3 0.6 1.0 1.6 2.2 3.1 4.0 5.1 6.2 7.6 9.0 10.5 12.2 14.0 

900 0.2 0.5 0.9 1.4 2.0 2.7 3.6 4.5 5.6 6.7 8.0 9.4 10.9 12.5 

1000 0.2 0.5 0.8 1.3 1.8 2.4 3.2 4.0 5.0 6.0 7.2 8.4 9.8 11.2 

Metric: 

S = Stopping Sight Distance (m) 
' 

R 
(m) 

10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100 

10 1.2 2.7 4.6 6.8 9.3 

15 0.8 1.8 3.2 4.9 6.9 9.1 11.0 14.0 

20 0.6 1.4 2.4 3.8 5.4 7.2 9.2 11.0 14.0 16.0 19.0 

25 0.5 1.1 2.0 3.1 4.4 5.9 7.6 9.5 11.0 14.0 16.0 18.0 21.0 23.0 

50 0.3 0.6 1.0 1.6 2.2 3.0 3.9 5.0 6.1 7.4 8.7 10.0 12.0 13.0 15.0 17.0 19.0 21.0 23.0 

75 0.2 0.4 0.7 1.0 1.5 2.0 2.7 3.4 4.1 5.0 5.9 6.9 8.0 9.2 10.0 12.0 13.0 15.0 16.0 

100 0.1 0.3 0.5 0.8 1.1 1.5 2.0 2.5 3.1 3.8 4.5 5.2 6.1 7.0 7.9 8.9 10.0 11.0 12.0 

125 0.1 0.2 0.4 0.6 0.9 1.2 1.6 2.0 2.5 3.0 3.6 4.2 4.9 5.6 6.3 7.2 8.0 8.9 9.9 

150 0.2 0.3 0.5 0.7 1.0 1.3 1.7 2.1 2.5 3.0 3.5 4.1 4.7 5.3 6.0 6.7 7.5 8.3 

175 0.2 0.3 0.4 0.6 0.9 1.1 1.4 1.8 2.2 2.6 3.0 3.5 4.0 4.6 5.1 5.8 6.4 7.1 

200 0.1 0.3 0.4 0.6 0.8 1.0 1.3 1.6 1.9 2.2 2.6 3.1 3.5 4.0 4.5 5.0 5.6 6.2 

225 0.1 0.2 0.3 0.5 0.7 0.9 1.1 1.4 1.7 2.0 2.3 2.7 3.1 3.5 4.0 4.5 5.0 5.5 

250 0.1 0.2 0.3 0.5 0.6 0.8 1.0 1.2 1.5 1.8 2.1 2.4 2.8 3.2 3.6 4.0 4.5 5.0 

275 0.1 0.2 0.3 0.4 0.6 0.7 0.9 1.1 1.4 1.6 1.9 2.2 2.6 2.9 3.3 3.7 4.1 4.5 

300 0.2 0.3 0.4 0.5 0.7 0.8 1.0 1.3 1.5 1.8 2.0 2.3 2.7 3.0 3.4 3.8 4.2 

Figure 5-10. Minimum Lateral Clearance (Horizontal Sightline Offset or HSO) for Horizontal Curves 
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