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Revised Interim Deliverable 1 for City Loop

Colin Harris, Alta Planning and Design

Rose Ryan, Alta Planning and Design

Tom Brennan, Nelson Nygaard

This interim project deliverable describes work efforts undertaken by SEH and ALTA Planning and

Design team members as outlined in the approved Work task and Person- Hour Estimates spread

sheet under task 4.0. Precedents and Preliminary Guidance.

Project Precedents

The City Loop team has been investigating additional project precedents including expanding upon
those such as the Indianapolis Cultural Trail described in the DMC Development Plan. Precedent

investigation will continue throughout the City Loop Study as it is plays an important role in

substantiating and proving up the City Loop concept. Precedents covering the following topic areas

were selected for review:

e Separated bike and pedestrian facilities

e Integrated, cohesive design aesthetic

e Supportive cycling furnishing/facilities

e High level of streetscape materials and finishes

e Cohesive signing and wayfinding

e Green infrastructure/rainwater management
e Bike share

Project precedents explored are described in Attachment 1 at the end of this Technical

Memorandum.

DMUC Transportation & Infrastructure Program Management

City of Rochester, MN
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Project Specific Design Guide

The City Loop team has developed a draft project-specific design guide as a resource for further
planning and design of the City Loop. The design guide focuses on separated bikeway design
considerations because of the vision of the City Loop established in the DMC plan. The guide
highlights information from the NACTO Urban Bikeway Design Guide and precedent guidance
that is most relevant to the design of the City Loop. The guidance addresses separated bikeway
design details, safety measures to address conflict points between bicyclists and drivers, and design
considerations for amenities.

The guide is presented on the following pages in draft form and will be updated as the project
continues to address additional details relevant to the design of the City Loop.

See Attachment 2 for Project Specific Design Guide at the end of this Technical Memorandum.

Winter Usage

In cities across the northern part of the world, riding in winter is a fast-growing segment of cycling.

Winter and the treacheries it can bring to all travelers has, until recently, been a forgotten season
when it comes to riding bikes. Everyone used to put their bikes away in November. Now it’s
changing. Respondents in each of the last three Winter Cycling Congress surveys were asked, “What
would be more likely to take you off of the bike in the winter; bitterly cold temperatures or poorly
maintained infrastructure. 76% said poorly maintained infrastructure. It will be critical to ensure that
the Rochester City Loop be safe for riding and walking in winter. To keep the pathways ready for
riding and walking, we recommend that Rochester consider the following areas of interest to prepare
infrastructure for winter:

e Design
e Maintenance (timing)
e Signage

Proper design will allow for ease of maintenance and enough storage for snow to be adequately
cleared off of the pathways and adjacent roadways. Effective maintenance plans will insure that the
pathways are cleared quickly and effectively.

Rochester sees an average yearly snowfall of 48 inches. Good planning is required to ensure safe
travel. Thus, emphasis should be placed on insuring that the bikeways and walkways remain free of
snow of ice.

Snow events can leave up to 18” of snow in their wake. Snow storage for these events will be
necessary if bikeways, walkways, and roads are to be kept clear from snow. Typically 6 feet of width
should be dedicated to storing snow (and planting during the spring, summer, and fall). If the snow
storage area fills with snow, it may be necessary to remove the snow from the storage area.
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There are two schools of thought relative to managing pathways in the winter:

e C(learing the bikeways and walkways. Preparing the surfaces with brine before events and
clearing the snow and ice with snow removal equipment and chemicals (usually salt) after the
event has occurred.

e “Groom” the bikeways and walkways such that a packed snow surface is the walking/riding
surface of choice. With this method, treatment during freeze/thaw periods will be equally, if
not more important. After the freeze, gravel or crushed rock must be spread over the
pathway surface. Crushed rock with sharp “corners” can present problems to riders. The
crushed rock must be “rounded” to prevent bicycle flat tires.

Clearing Bikeways and Walkways

Plow and/or Salt

Clearing pathways completely is the least expensive and most environmentally damaging of the two
strategies. However, the resulting dry pathways are often thought to be the safest. When moving a
significant amount of snow off the pathways, it’s important to include snow storage space into the
design so that both roadways and bikeways and walkways can be clear of snow. When the possibility
of creating adequate storage doesn’t exist, the timing of maintenance will be important. It will be
critical that one operation (pathways or roads clearing) does not push snow or ice onto the other
surface after it has been cleared. Almost everyone who rides a bike or walks in winter has
experienced the attempt to clear the pathway first for the safety of bike riders, is subsequently
negated by adjacent roadway plowing that pushes snow back onto the bikeways and walkways.

If the bikeways and walkways are wide enough to accept pickup trucks with plows, they should work
fine. Even where the pathways are 12 feet wide, winter maintenance which leaves an 8-foot pathway
will be adequate in winter.

Up to twenty-four hours before snow or freezing rain events, it is helpful to apply salt brine to the
pathway surfaces to reduce the amount of snow clearing during or after the event.

Grooming

Many cities in Northern Europe, in part as a response to the undesirability of using chemicals and
the resultant pollution to rivers and lakes, are beginning to groom their pathways for bicycles. This
entails allowing as much as five inches of snow to accumulate then grooming the bikeway and
walkway with specially designed plows which leave the five inches on the ground then “comb” it
with the specially designed bucket or blade.
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Before the snow reaches the five-inch depth, plows can “comb” the surfaces instead of plowing.
This results leave about a quarter inch of soft snow on top of the snow pack. One can ride on these
surfaces safely and comfortable without snow or studded tires. Oulu, Finland has groomed its
extensive network in just this way

When conditions are icy from freeze thaw or freezing rainfall, the best solution is to liberally spread
crushed rock - granite or limestone on the surface. The gravel must be rounded so as to not cause
flat tires. In the spring, the rock can be swept and re-used the next season.

Signs

Most protected bike lanes are identified, in part, by paint markings in the lane. When it snows or in
the aftermath, these signs are often covered for days at a time. It will be important to create a
signage system that identifies the facilities. This signage can be integrated with wayfinding signs.

Pathway Conditions - Crowd Sourcing

Ideally, pathways will be cleared or groomed by as early as 6:00 AM after a storm or snow event. If
this is not possible, it can be a deterrent to riders who would otherwise use the system for their
commute. If pathway maintenance work becomes inconsistent across the network, it will be
important for Rochester to keep riders informed as to pathway conditions. Social media can help
people keep informed through crowd sourcing of the information. We recommend the creation of
Facebook and Twitter accounts where riders can post information about the condition of pathways.
This will mitigate the adverse effects of parts of the network being unsafe or worse, impassable.

Bike Share in Rochester

Cities all over the world are trying to attract younger workers in the wake of the demographic shift
that is changing the way that cities are competing. Communities are using bike share to attract
younger workers and residents. In this way, bike share should be seen as a tool for community
development and not solely as a recreational activity.

Bike share is a fast-growing phenomenon around the United States and the world. Most bike share
programs are locally based with a few exceptions outside the United States. The opportunity to
create a bike share program in Rochester will offer a myriad of opportunities to the city; its residents
and visitors to the city.

What Is Bike Share?

The history of bike share goes back decades. The first bike share “systems” were the so-called yellow
bikes. Cities deployed yellow bikes around town and anyone could ride one and leave it where they
wanted for the next person to ride. Maintenance and theft plagued those systems until, one by one,
they were abandoned. In the last 20 years, beginning in Europe, bike share systems became
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automated. A customer could, through the use of a credit card, take out a bike for trips of limited
times and distances. Cities had service areas within which bikes were placed. The concept spread to
North America with Montreal, Washington D.C. and Minneapolis leading the way. Now dozens of
cities with systems of all kinds are in operation. They are:

Smart Dock Systems

e Bikes all reside at a station.
e Fach station has docks for bikes and a kiosk for the transaction to get a bike.
e Bikes are returned to any station with the system.
— Advantages: Rebalancing (keepings bikes where customers are) is simplified; Customers
can identify bike share stations; opportunities to promote brand through station ads.
— Disadvantages: Capital costs are highest in this form of bike share programming; Lack of
flexibility for future technologies.

Smart bike systems

e Bikes can located anywhere in a defined service area.
e Bikes can be rented through on-bike technology.
e Bikes can be left anywhere in the service area.
— Advantages: Capital costs lower; system flexibility allows for more customer options.
— Disadvantages: Tracking bikes dependent on battery life; Re-balancing is more complex
and expensive.

Hybrid systems

e Bikes can be located at designated stations or anywhere in the service area.

e Once a ride is complete, the bike can be left anywhere within the service area or returned to
a station. Usually financial incentives are used to encourage customers to return the bikes to
stations.

e Both smart dock and smart bike providers are increasingly moving to this scheme.

— Advantages: Capital costs approach the smart bike systems; different areas of the city can
be served in different and appropriate ways; flexibility will allow changes in the future;
Manufacturers and suppliers are increasingly moving to this technology.

— Disadvantages: Rebalancing can be more cumbersome and expensive.

Bike share systems operate in different sized markets. Some examples are:

e Large City — New York City — Smart Dock System
— 10,000 bikes
— 600 stations
— Annual membership - $155.00
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Day pass - $12.00 for unlimited 30 minute trips within 24 hours
Open year-round
Title sponsor — Citibank

e Mid-sized City — Portland, OR — Hybrid System

1,000 bikes

100 stations

Annual membership - $144.00 per year for 90 minutes of ride time per day

Casual use - $12.00 per day for 180 minutes of ride time

Open year-round

Title sponsor — Nike

Riders are charged $2.00 to leave a bike within the service area but NOT at a station and
$20 for leaving the bike outside of the service area

e Mid-sized City — Minneapolis/St. Paul — Smart Dock System

2,000 bikes

200 stations

Annual membership - $85.00

Casual use - $4.00 per half hour

Open April through October

Title sponsor — Blue Cross Blue Shield of MN Center for Prevention

e Small city — Fargo, ND — Smart Dock System

101 bikes

11 Stations

Annual membership - $75.00 — North Dakota State University students ride as part of
their student fees — unlimited 30 minute rides.

Casual use - $4.00 per hour

Open 6:00 — midnight

Closed for winter

e Very Small City — Bemidji, MN (pop. 13,000) — No-tech System

200 bikes

4 staffed locations

Market rate rental rates ($6/hour)

Monday — Thursday free for local residents

Open 8:00 AM — 8:00 PM

Program sponsor - Blue Cross Blue Shield of MN Center for Prevention

(NOTE: The current program in Rochester, operated by Nice Ride Minnesota is configured

similar to Bemidji)
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What Are Bike Share Key Success Factors?

The answers to this question are varied. There are several measurements. The most successful

programs will benefit from several of the following:

The number of bike share trips taken.

— New York and Fargo lead this measurement in the US for different reasons. New York
has a high-density service area and Fargo offers service free to students. Both have
among the highest trips per bike per day in North America.

How well all of the city’s and town’s inhabitants are served?

— If acity of town is a tourist destination, bike share use will differ from cities or towns
where the bikes will be used as transportation.

Revenue

— Revenue will help municipalities improve the customer experience.

— Revenue will ease the need for sponsorships.

— Revenue will fuel bike share as a more attractive partner in the shared mobility
ecosystem.

Integration with other modes of transportation

— Using bike share as an adjunct to other modes of transportation will enhance its
contribution to communities. Local transit organizations should be able to integrate their
ID and payment systems with bike share so that transit and bike share customers can
have a seamless trip experience. Metro Bike Share in Los Angeles comes close by
allowing TAP card users to ride transit and take a bike. Payment systems, however,
remain separate.

— There are models, particularly Helsinki, Finland for how to integrate transit successfully
into bike share operations.

Effects of biking — mode share, new cyclists, equity.

— Does having bike share in a community increase the number of cyclists?

— Does bike share add to other measurable community outcomes?

Positive environmental, health and economic outcomes

— Does bike share create a positive environmental impact?

— Will bike share improve health outcomes?

— Wil bike share stimulate the local economy by delivering customers directly to local
businesses?

Positive expetience for all customers/usets.

Success is measured, as much by which measurements are important to cities and towns. Each might

have their own objectives that bike share will help them realize.
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Bike Share in Rochester

In 2013, Nice Ride Minnesota and Blue Cross Blue Shield Center for Prevention commissioned
Nelson Nygaard to conduct a bike share study to determine if bike share would be feasible in
Rochester. In part, the study considered population density, potential use, and the extent to which
the Mayo Clinic would influence the location of stations. After studying bike share programs in three
comparable cities, Madison, W1, St. Paul, and Chattanooga, TN, the study found that operations
would cover just 7% of operations costs. This is due in large part, to the lack of bicycle facilities in
and near Downtown Rochester. In the Twin Cities, Nice Ride sees one trip in Downtown St. Paul
for every ten trips in Downtown Minneapolis. For bike share to be successful, people need to feel
safe riding.

The development of the City Loop and bike infrastructure along 2nd Street SW bodes well for bike
share in Rochester. The study recommended placement of 22 locations in and around the center of
Rochester. These locations would consist of docks or racks of varying numbers of bikes. The
Nelson\Nygaard report identified 22 stations shown on their Figure 2, Recommended Initial Service
Area and Station Locations. The system described by Nelson\Nygaard primarily served the Mayo
Clinic, St. Mary’s campus, and Methodist Hospital. Other locations were placed at destinations or

higher density areas within the city. The service area is quite compact. It is a 10-12 minute bike ride
from one edge of the service area to another. Given the number of trips between St. Mary’s and the
Mayo Clinic, we believe the stations located near St. Mary’s Hospital might be too small. Since the
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report was completed, advances in smart bike technology have made it a better choice for some
communities that need more flexibility in serving the community.

The study found that, with current conditions including the number of miles and quality of safe
bicycle infrastructure Downtown Rochester, an urban automated bike share was not feasible and
could not be financially sustained. The study did not consider the feasibility of a bike share system in
Rochester that included safe and efficient biking and walking infrastructure such as the DMC City
Loop. The DMC Development Plan introduced the concept of expanding bike share in support of
DMC investments and in support of the City Loop. Figure 7.5-41 from the plan illustrates possible
locations for bike share stations along the proposed City Loop route.

There is an opportunity to serve the DMC Development Districts as they come online. All of the
DMC Development District locations are close enough to one another to allow for bicycling or
walking from place to place. With the completion of the City Loop and other Downtown bike
facilities, riding will be safer. Higher density, long a key success factor of bike share, will also come
as a result of the new DMC development.

Based on the envisioned DMC development, Alta recommends changes to the Nelson Nygaard map
of station locations. As shown in Attachment 3, we recommend shifting the location at 1st Avenue
SW and 4th Street SW to 2nd Avenue SW and 5th Street SW to better serve Discovery Square. We
also added a station at 1st Street SW and 6th Avenue SW at the Peoples” Coop block to serve the
people who are currently using Nice Ride at this location.
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Once the City Loop and other Downtown bike infrastructure is complete, we recommend that
hybrid system be implemented. This would allow flexibility for customers and for the bike share
operator. The Nelson Nygaard study assumed that a smart dock system would be the best alternative
but developments in bike share allow for a viable alternative that could better serve the city. The
“stations” shown on the map would be the racks. It’s to these locations that customers would have
the incentive to return the bikes. As explained above they could leave them anywhere.

Nice Ride Minnesota, working with a stakeholder group that included: The Mayo Clinic, The City of
Rochester, DMC, Rochester Parks and Recreation Department, Rochester Convention and Visitors
Bureau, and others, met many times over two years to determine the configuration of a bike
program that would be best for the city under current circumstances.

As a result, Nice Ride Minnesota began, in the summer of 2016, a non-automated bike program with
two staffed locations (Peace Plaza and the People’s Coop) and a service center where bikes are
maintained and stored. They provided 180 bikes for the rental program as well as future ancillary
programs.

Customers rent the bikes at market rates for rides around town and along the many trails in the city
and surrounding area. In addition, Nice Ride Minnesota arranges and attends events to encourage
people to ride. The program is designed to appeal primarily to tourists, family members of Mayo
Clinic patients, and residents who live or work downtown.

In 2017, Nice Ride plans to expand the number of locations based on research conducted this
season and requests from locals. There are plans to engage the Mayo Clinic with a program to
provide bikes for long term patients who are receiving longer term care, are able to ride, and need
something healthy to occupy their time. At some point Nice Ride plans to convert the program to a
technology driven urban bike share program.

In fall 2016, Nice Ride offered free rides from St. Mary’s to and from the Dan Abraham Healthy
Living Center. As part of an intercept survey, riders were asked a number of questions about their
experience. Parking limitations, rush-hour congestion, the expense, and health implications all point
to riding a bike for transportation as a viable alternative to driving, especially within the Rochester
city limits. The survey reinforced this assumption.

The survey accounted for only two locations but both were popular destinations in Rochester and
one can expect that surveys at any future DMC Development District locations would see similar
results. As the DMC Development Districts are built, more opportunities for active transportation
from one place to another in the center of Rochester will be realized and bike share can support this.

The landscape for bike share has changed in Rochester. Things have changed both in planning and
in projects recently built. Downtown developments are signaling a greater density in the center of
Rochester. This together with the DMC Development Districts suggest that bike share will be more

10
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feasible in the few years to come. The success of bike share depends largely on density and on the
availability of safe places to ride. As both come to Rochester, expect bike share to be a success.

Community Partners

Existing community groups active in Olmsted County and the City of Rochester with knowledge,
skill and potential interest in partnering coming together to support the expansion of a bike share
program include:

Rochester Bike Coalition (We Bike Rochester)

This is an active group bringing people together to support biking in Rochester. They host several
annual events with the goal of getting more people on bikes. They lobby at city hall for biking and
walking policy. They will be a strong supporter of the Downtown City Loop implementation.

Mayo Clinic Community Fund

The fund supports, among other things, active living and active transportation. They are one of the
large local funders of Nice Ride Minnesota in Rochester.

The People’s Coop

Coops and bikes go well together. The Peoples Coop Downtown Rochester is a Gold League of
American Cyclists Bike Friendly Business. They were awarded the Bike Friendliest Business for 2016
by the Bike Alliance of Minnesota. They have been a strong supporter of bike events in the city and
will be a strong participant in helping to realize the City Loop.

Olmsted County

Through the administration of SHIP (State Health Improvement Program) funding, the County is
an active supporter of active transportation.

Review of Current Guidance

The following represents a review and summary of design guidance from the DMC Draft
Development Plan: Section 7 - Transportation Plan and Appendix 10 — Active Transportation. More
detailed, in-depth consideration of design guidance is planned within the City Loop team’s scope of
work in Task 5.

Pedestrian Components:

e Wide walkway to accommodate all mobility levels
e Minimum width: 5 feet

11
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e DPreferred width: 10 feet

e Street furnishings are important

e Materials: concrete, granite pavers, bricks

e Alternating bands of brick on the approach to intersections: to alert pedestrians of the
intersection

e Contrast in colors to assist pedestrians with low-vision

Interaction with Bikeway:

e Separated from the bikeway with a landscaped furnishing zone
e Brick bands used to identify pedestrian crossings of the bikeway

Comment: Concern about using a mix of materials such as unit paving with beveled profiles and
numerous joints — this will create problems for people using mobility devices and also pushes
recommendations of ADA.

PROTECTED BIKEWAY:

Separation from motorized traffic using a landscaped buffer, grade-separation, and parking buffers

in some areas.

e Minimum width of separation: 2.5 feet
e Raised 6” from street level

e Two-way facility

e Minimum width: 10 feet

o Desired width: 12 feet

Two-way traffic separated by yellow dashed striped and pavement markings showing the direction
of travel.

Materials: different from the asphalt roadway and the pedestrian walkway

Recommended locations:

e (th St SW
o 11th Ave SW
e 2nd StSW

o 4th Ave NW/SW

Comment: Concern about using a mix of materials such as unit paving with beveled profiles and
numerous joints — this will create vibrations and increase possibility for tire catching. Uniform,
moderately smooth surfaces provide the safest and most pleasing riding experience.

12



Joni Giese, Principal January 19, 2017
SRF Consulting Group Page 13

MULTI-USE TRAILS:

DMC plan says it is not necessary to have separated bicycle and pedestrian facilities at every location
on the City Loop.

Multi-use facility design:

Desired width: 12 feet
Minimum width: 10 feet
2-3 foot buffer on both sides of trail

Recommended locations:

7th Ave SW

5th Ave NW

4th St SW

3rd St NW
Cultural Crescent
Kutzky Park trail
South Zumbro trail

Comment: Concern about mixing and matching separated facilities with multi-use paths. This will

create confusion for users, particularly people who are visiting.

Shared Street

Minimum 18 foot wide shared space
Chicanes and other design features to slow vehicle speeds
Paver materials consistent with other parts of the City Loop

Recommended intersection treatments:

Curb extensions

Median refuge islands

Leading pedestrian intervals

Separate signal phases for bicycles: use loop or video detection to initiate a separate bike
phase for through movements

Bike pavement markings at intersections and driveways

Transit stops should always be on the inside of the City Loop, with the bicycle facility
wrapping around the outside of the transit stop

Design considerations for universal access:

Solid surfaces

ADA compliant curb ramps

Maximum cross slope of 2 percent

Non-slip travel surfaces

Increased pedestrian signal cycle time

Leading pedestrian intervals at signalized intersections
Clear sight distance

13
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—  Visual-tactile strips at crossings
— Accessible text on signage
— Accessible pedestrian signals
— Signs with universal symbols/icons
e Other design considerations:
— Street trees are an important component; provide shade, create more human scale
— Desire for green street elements: bio-swales, pervious pavement, etc.

High Level ADA Assessment

In preparing an assessment of existing conditions including ADA requirements, team members
walked and cycled the City Loop alignment (including several adjacent streets adjacent streets) as
described in the DMC Development Plan on three separate occasions between July and October.
Conditions were recorded using digital photography and noted on 17:100” scale aerial photos (north
loop and south loop) with embedded 2 foot contour interval mapping.

The proposed City Loop routes appear to meet ADA requirements for centerline gradient (less than
5%) and cross sectional gradient (2% or less) with the exception of two areas:

e Existing multiuse trail connection from Kutzky Park to the sidewalk along the south side of
Civic Center Drive includes a short segment of approximately 12.5%.
e The gradient of 7th Avenue SW ranges from 5% up to 12.8%.

The 7th Avenue corridor includes several other constraints such as numerous large street trees,
stone retaining walls and tree lawns of varying widths and continuous overhead utility lines. Existing
buildings appear to be a mix of single and two family residences. In total, these conditions make it
difficult for this route segment to support the type of high quality pedestrian walkway and cycling
facilities envisioned for the City Loop.

6th Avenue SW was also reviewed as an alternate to 7th Avenue and was found to also exceed ADA

gradients over several blocks. With the ADA
accessible 4th Avenue lying three blocks to the
east it may be more practical to use it instead
of 7th Avenue.

14
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Additional ADA constraints occur along the Cultural Crescent segment between 2nd St NW and 3rd
St. NW in relation to crossing the existing rail spur.

Figures 1.1 and 1.2 High Level ADA Assessment North and South Segments illustrate the team’s
comments along with an assessment of pedestrian ramps. A variety of pedestrian ramp treatments
were found. Ramp treatments included weathered steel detectable warnings and drop curbs, exposed
aggregate dateable warning areas with drop curbs and detectable warning with a drop curb.
Intersections were rated using a rating of 8 out 8 for a fully compliant 4-way intersection. It appears
that the City is in the process of upgrading pedestrian curb ramps throughout the project area on an
ongoing basis.

DMC Development Plan Route Assessment

In addition to ADA parameters, the City Loop’s proposed route and proposed design typologies
(protected bike lanes, multiuse paths, etc.) were reviewed with respect to existing potential physical
constraints such as overhead utilities, significant street trees, street width, on-street parking, driveway
curb cuts, integration with or addition to existing trails and adjacent supportive land use and visual
quality or urban design character. While additional analysis and discussion are warranted, Figure 1.3
illustrates the team’s initial suggestions for route refinement.

Utilizing the western segments of the existing riverfront Downtown Loop, at least initially provides
a convenient and attractive alignment for the waterfront portion of the City Loop. Connections to
the east side of the river can easily be made using the existing riverfront rail’s bike/ped. bridges. As
multi-use pathway in the range of 10 feet wide, the riverfront trails are limited in their ability to fully
provide the low stress, high safety, uniquely branded user experience ultimately envisioned for the
City Loop. Making improvements to some of these trails such as adding width, adding separate
walking paths, and adding signature pavement treatments, lighting, signing and furnishings would
help to create and reinforce the City Loop brand.

Utilizing 1st Ave. SW from 2nd St. SE (Cultural Crescent segment) up to the City paint shop
(proposed for future redevelopment) at Civic center Drive allows for the repurposing of on-street
angled parking as City Loop and avoids a variety of issues related to the rail spur.

Extending the Central Station segment westward along 3rd Street NW to 8th Ave. NW provides for
a more direct and efficient route to enter Kutzky Park via a new bike/ped. bridge over the creek.
The elevation of the land as one moves from the street end into the park, aligns well with the
elevation of the existing trail. Alternatively, the route could be extended westward to utilize the
existing creek bridge crossing at 9th Ave. NW however this further reduces the length of City Loop
within the park.

Avoiding the Pill Hill neighborhood and extending the use of 2nd Street SW (St. Mary’s Place
segment) eliminates ADA issues however, it also modifies the user experience emphasizing
efficiency over diversity of visual character and charm.

16
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A spatial analysis of existing street designated as the initial DMC Development Plan City Loop route
was conducted using the provided GIS data and aerial photography. The analysis examined street
widths and presence of street trees and the potential tradeoffs required for implementing a protected
bike facility. Findings are described in Table 1.

The City Loop team anticipates undertaking another more detailed route assessment using the
evaluation criteria currently being prepared. This will include application of system typologies and
phasing.

Land Use

Land uses along the DMC Development Plan City Loop route were reviewed with respect to
interpreted influences on supporting and or boosting the City Loop’s user population. As identified
in the DMC Development Plan, each Loop Experience (route segment) includes a mix of uses.
These are described in Table 2 as an attachment to this Technical Memorandum.

Table 1. Land Use Review

LOOP EXPERIENCES / ROUTE SEGMENTS LAND USE ANLAYSIS

Central Station Mix of civic/park open space, institutional physical plant and
employee surface parking, social service, and high density
residential.

Residential and park provide a pool of potential riders/users as
well as an attraction/destination along the City Loop. The future
transit center represents a significant investment in multimodal
connectivity and could be highly supportive of the City Loop by
serving and potentially adding users.

Cultural Crescent / Waterfront Mix of commercial / retail, high density residential, social
service/residential, high rise lodging, office/industrial,
structured parking and civic uses (library, event center and open
space trails).

The diversity of uses provides a supply of employees, residents
and visitors to potentially use the City Loop users.

Existing users of the existing Downtown Loop multi-use trail
within the river corridor provide an initial City Loop user group.

Soldier's Memorial Field and University of Mix of civic / park and open space, institutional, social service,
Minnesota commercial, lodging, surface parking and moderate density
residential.

This segment includes a number of community assets that serve
as attractions and destinations for residents, employees and
visitors. The City Loop could help increase walking and cycling
as a preferred transportation mode for accessing these
altercations. The area’s moderate job and housing densities
may not significantly boost the number of City Loop users in the

17
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near term however, redevelopment of surface parking lost
could contribute new users over the long term.

Saint Mary’s Place and Historic Pill Hill

Mix of healthcare, institutional, commercial and moderate to
low density residential.

Current job density is concentrated at Saint Mary's Place.
Future expansion plans could further boost users of the City
Loop.

Residential densities are highest along 2nd Street SW and taper
off within the Historic Pill Hill neighborhood. Future residential
and or mixed use redevelopment could help increase City
Loop’s user base.

Kutzky Park

Mix of low to moderate density residential, day care, and park-
open space.

Current job and housing densities could add a modest number
of City Loop users. If future redevelopment includes medium
density residential and or commercial mixed use, the City Loop
could see a boost in users. Kutzky Park and its trail system serve
as a local attraction and would provide an attractive, low stress
environment for City Loop users.

The Heart of the City

Attachments

Attachment 1 - Project Precedents

Mix of healthcare, educational, office/commercial, lodging,
institutional-worship, structured and surface parking.

Job density and visitor levels provide the strongest potential for
supporting City Loop investments from the outset. Future Mayo
expansion and DMC redevelopment will help build user base
over the long term.

Attachment 2 - Project Specific Design Guide

Attachment 3- Bikeshare Map

Figures 1.1 and 1.2 - High Level ADA Assessment North and South Segments

Figure 1.3 - Suggested Route Refinement

Table 2 - City Loop Spatial Analysis
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An 8 mile bike trail in and around downtown Indianapolis, IN with extensive streetscape, identity, and wayfinding elements. Called
“The biggiest and boldest step by any American City.” This $62.5 million dollar investment put Indianapolis on the map for its
tfocus on stylish paving features for cyclists, pedestrians and $2 million allocation on public art. The City Loop could become a
nationally renown facility for supporting health and wellness through active transportation.

Firm: Rundell Ernstberger Associates.
Date of Completion: 2013.
Cost: $62.5 Million

o TRANSPORTATION FIGURE 1
Qg’ QMAMI I\I\I;%\\ISATEEEATEJI\FI%$ INDIANAPOLIS CULTURAL TRAIL
01-26-2017

REPORT NAME: PRECEDENT STUDY




o TRANSPORTATION FIGURE 2
Qg’ RMAMI I\I\I;Z/IA\ISXEE&TEUI\F:% INDIANAPOLIS CULTURAL TRAIL

01-26-2017
REPORT NAME: PRECEDENT STUDY




Two trails connect to the Indianapolis Cultural Trail and add connection to more rural locations in the area. Monon trail adds
18.1 miles of pedestrian and bike trails to the city; created from an unused railroad track. The Canal Walk gives user access to the
river cutting through downtown. Both connectors add experiential value to the Indy Cultural Trail by highlighting the water front
cutting through town and the history of industry and transport in the city. These elements can be highlighted through the City
Loop as well by adding connection to the River and reusing rail lines that cit through the city now.

Firm:Rundell Er nstberger Associates.
Date of Completion: 2003.
Cost: $42 Million

‘, DM TRANSPORTATION FIGURE 3
QﬁD PROGRAMI'\I\';R/IA\ISATEE&TEJI\T_E INDIANAPOLIS MONON RAIL TRAIL AND CANAL WALK

01-26-2017
REPORT NAME: PRECEDENT STUDY




New York City has undergone a major bike infrastructure enhancements since 2008, filling in miles long connectivity gaps present
since the 2980’s. Now NYC claims 1,000+ miles throughout the 5 buroughs, with 311 lanes in Manhattan alone. These statistics
and well as user friendly bike wayfinding gives international acuity to NYC cycling,

Firm: NYC Gov. and Consultants. EASTERN PARKWAY NYC

Date of Completion: Ongoing BIKE PATH. BROOKLYN

Cost: $355 Million since 2008. SHARED PATH. BROOKLYN

BIKE AND PEDESTRIAN ONLY STREETS. CENTRAL PARK NYC

o TRANSPORTATION FIGURE 4
‘g’ QM AMl '\I{ZRQSATEEEATEJI\% NYC SEPARATED BIKEWAY

01-26-2017
REPORT NAME: PRECEDENT STUDY




HUDSON RIVER GREENWAY. MANHATTAN

ﬂ OCEAN PARKWAY. LONG ISLAND

9TH AVE. CYCLE TRACK. MANHATTAN

E HIGH BRIDGE. BRONX TO WASHINGTON HEIGHTS

ﬂ PAINTED PATHWAY. BROOKLYN

o TRANSPORTATION FIGURE 5
4D DM INFRASTRUCTURE NYC SEPARATED BIKEWAYS
W PROGRAM MANAGEMENT

01-26-2017
REPORT NAME: PRECEDENT STUDY




Bogota’s “CicloRuta” has become a leader in multimodal transit and of providing infrastructure to support alterative modes
of transit. This provides 211 miles of connected protected bike ways and connects to major BRT lines, parks, and community

centers. System improvements were introduced through a series of programmed events and public education including temporary
street closures.

Firm: Institute of Urban Development.
Date of Completion: 2016.
Cost: $147,000/km. $2 million in maintence 2010.

o TRANSPORTATION FIGURE 6
4D DM INFRASTRUCTURE CICLOVIA. BOGOTA, COLOMBIA
W PROGRAM MANAGEMENT . '

01-26-2017
REPORT NAME: PRECEDENT STUDY




o TRANSPORTATION FIGURE 7
‘g’ QM AMl '\I\I/ERIA\ISATEEI%/ITEUI\FI"IE' CICLO RUTA. BOGOTA, COLOMBIA

01-26-2017
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Il “POP UP”EXCERISE PLAZA, PLAZA BOGOTA COLOMBIA. TARGET STATION PLAZA, MINNEAPOLIS, MN.
FIRM: UNKNOWN FIRM: SEH INC. + PERKINS EASTMAN
DATE: 2012 - CURRENT DATE: 2014
COST: N/A COST: UNKNOWN
EXERCISE PARK AT COFFMAN PARK, OHIO. TIANJIN BRIDGED GARDENS
FIRM: MSI DESIGN FIRM: TURENSCAPE
DATE: 2003 DATE: 2011
COST: S 7MILLION PARKS EXPANSION PLAN COST: UNKNOWN

o TRANSPORTATION FIGURE 8
L DM INFRASTRUCTURE HEALTH AND WELLNESS DESIGN ELEMENTS

W PROGRAM MANAGEMENT
01-26-2017

REPORT NAME: PRECEDENT STUDY




3 |

Streetscape elements help cities effectively and efficiently create safe and healthier public spaces (often using public right of ways)
tor pedestrians, cyclists, businesses, and even pets. These methods are typically associated with “complete streets” programs and
are gaining popularity throughout the United States.

HANDICAPABLE CROSSING US DOT EXAMPLE. RIVA SPLIT WATERFRONT, CROATIA.
DATE: 2015 FIRM: 3LHD
COST: VARIES DATE: 2005
COST: 9 MILLION EURO
A Lucky LAB BEER GARDEN PORTLAND, OR. EX jamison PARK, PORTLAND OREGON.
DATE: 2010 FIRM: PWP. LA
DATE: 2006

COST: $3.6 MILLION

o TRANSPORTATION FIGURE 9

4P DMc INFRASTRUCTURE PEDESTRIAN STREETSCAPE DESIGN ELEMENTS
W PROGRAM MANAGEMENT

01-26-2017

REPORT NAME: PRECEDENT STUDY




Biking and Multimodal transit has increased access and equity to shopping, food and jobs for milllions of people. In addition,
with no rent costs, new businesses are more likely to be truck or bicycle based. With new businesses comes the need for increased
public spaces, bike lanes, parking, and venues for them to become successful. Bicycle infrastructure investments increase economic
development for the city, developers, business owners, homeowners and investors. These investments attract new residents and
help support strong, diverse communities.

HANGZHOU BIKESHARE CHINA PARKING STATION UTRECHT, AMSTERDAM
CITI BIKESHARE NYC BIKE DELIVERY BUSINESS PORTLAND

MOBILE BIKE CAFE

o TRANSPORTATION FIGURE 10

4P DMc INFRASTRUCTURE BIKE SHARING AND BIKE SUPPORT FACILITIES
W PROGRAM MANAGEMENT

01-26-2017

REPORT NAME: PRECEDENT STUDY




Bike fix stations and other conviniences enforce multimodal transit and active, healthy living. These conviniences are also small in
upfront costs, create vibrant communities, safer streets, and advocate use of alternative methods of transportation.

BIKE CHANNEL

E WINTER BIKE RACES / TRAILS
MOBILE BIKE STORE

B BIKE ON BUS

ﬂ BIKE FIX STATION

o TRANSPORTATION FIGURE 11
‘g’ QM AM”\I\'/FIE/I*\ISATEEEATEﬁ BIKE SHARING AND BIKE SUPPORT FACILITIES
01-26-2017

REPORT NAME: PRECEDENT STUDY



Green infrastructure is essential to any urban environment to ease issues with heat indices, water allocation, storage and use, flooding, air quality,
carbom sequestration, public health, access to green space and ease of movement for pedestrians. The green infrastructure technques also pay oft
for urban settings economically after some years with lower energy costs and fewer repairs.

GREEN ALLEYS PROJECT, DETROIT MI. LIVING WALL CHICAGO
FIRM: MDI, GREEN GARAGE FIRM: SAGE VERTICAL GARDENS
DATE: 2016-ONGOING DATE: 2010
cosT: $50,000 RAISED FROM CROWDFUNDING
RICHMOND GREENWAY MEDIAN RAIN CHANNEL, BROOKLYN CENTER, MN
FIRM: BDG, LSA FIRM: SEH INC.
DATE: 2010 DATE: 2014
COST: $1.2 MILLION CoST:$S??
<& DMC e rocrun:
d GREEN INFRASTRUCTURE
' PROGRAM MANAGEMENT

01-26-2017
REPORT NAME: PRECEDENT STUDY




3 |

Rain water management and green infrastructure techniques have evolved over the past decade and have been found to be an
effective means of reducing the impacts of urban run off, reducing urban heat island effects, enhancing the health of urban
tforests while simultaneously adding beauty, vitality, and strength to communities.

GREEN ALLEYS PROJECT, CHICAGO, IL. STORMWATER INLET, PORTLAND
FIRM: CDOT, HITCHCOCK DESIGN GROUP, HEY AND ASSOCIATES. FIRM: ODOT, GREEN STREET STEWARD PROGRAM.
DATE: 2006-2010 DATE: ONGOING
COST: VARIES BY IMPLMENTATION TECHNIQUE COST: $1.2 MILLION APPROX.

E VACANT LOTS PROJECT, PHILADELPHIA mGLOWING PAVEMENT, POLAND

o TRANSPORTATION FIGURE 13
‘u'}’ QM AM”\I\'/FIX/?\ISATEEEATEJI\T_% GREEN INFRASTRUCTURE
01-26-2017

REPORT NAME: PRECEDENT STUDY



Bicycling has an extensive and comprehensive impact on the local and regional economy. According to a recent study by the
University of Minnesota, as the number of Nice Ride bike-sharing stations in the Twin Cities has grown, so has the economic
activity in the areas surrounding them. The study estimated that cyclists spent $150,000 more annually near bike sharing stations as
a result of the Nice Ride program.! More directly, bicycling supports local Saint Paul bike shops, manufacturers and distributors,

rental outlets, wholesalers, and non-profit organizations. These impacts are wholly positive, and represent a bicycling-specific local
economy.

1. Schoner, Jessica; Harrison, R. Andrew; Wang, Xize. (2012). Sharing to Grow: Economic
Activity Associated with Nice Ride Bike Share Stations. Hubert H. Humphrey School of Public
Affairs. Retrieved from the University of Minnesota Digital Conservancy, http://hdl.handle.

net/11299/135470.
Y TRANSPORTATION FIGURE 14
Q;'I’ QOMGRAMI I\I\I/FIXIA\ISATEEEATEJI\TE NICE RIDE BIKESHARE - TWIN CITIES
01-26-2017

REPORT NAME: PRECEDENT STUDY
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Pittsburgh hosts over 50 bike share rental stations since its city wide debut in 2015. In the first two months they had more than
20,000 riders. The bike share keeps costs low, at just $2 every 30 mins, but also have membership discounts; like $12 / month
unlimited rentals. Each station has space for 37 bikes, but bikes may be rented from one station and returned to another. The
stations are solar and renters can use a mobile app or telephone to first register thier memberships. These bikes have been said to
be “great for the less experienced” rider or anyone who has minor issues with bike mobility.
Walsh, Lawrence. “Pedal Pushers: New Bike-sharing Initiative
Makes for an Easy Ride.” Pittsburgh Post-Gazette, 31 July 2015.
Web. 12 Jan. 2017.
) TRANSPORTATION FIGURE 15
«_» DMIC 5 ine HEALTHY RIDE BIKESHARE - PITTSBURGH
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INTRODUCTION

BICYCLIST USER TYPE

The current AASHTO Guide to the Development of Bicycle Facilities
encourages designers to identify their rider type based on the

trip purpose (Recreational vs Transportation) and on the level of
comfort and skill of the rider (Causal vs Experienced). An alternate
framework for understanding the US population’s relationship to
transportation focused bicycling is illustrated in the figure below.
Developed by planners in Portland, OR" and supported by research™,
this classification identifies four categories to address varying
attitudes towards bicycling in the US.

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

1% Strong and
Fearless

Enthused and
Confident

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

Interested but
Concerned

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

No Way, No How (approximately 30% of population) - Persons in
this category are not bicyclists, and perceive severe safety issues
with riding in traffic. Some people in this group may eventually
become more regular cyclists with time and education. A
significant portion of these people will not ride a bicycle under
any circumstances and may not be physically able to do so.

No Way, No How

Typical Distribution of Bicyclist Types

* Roger Geller, City of Portland Bureau of Transportation. Four Types of Cyclists. http://www.portlandonline.com/transportation/index.cfm?&a=237507. 2009.

** Dill, J., McNeil, N. Four Types of Cyclists? Testing a Typology to Better Understand Bicycling Behavior and Potential. 2012.



INTRODUCTION

USER DESIGN DIMENSIONS

The purpose of this section is to provide the facility designer with
an understanding of how bicyclists operate and how their bicycle
influences that operation. Bicyclists, by nature, are much more
affected by poor facility design, construction and maintenance

practices than motor vehicle drivers.

Bicyclists lack the protection from the elements and roadway
hazards provided by an automobile’s structure and safety features.
By understanding the unique characteristics and needs of bicyclists,
a facility designer can provide quality facilities and minimize user

risk.

Bicycle Rider - Typical Dimensions
«— Operating

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

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

In addition to the design dimensions of a typical
bicycle, there are many other commonly used
pedal-driven cycles and accessories to consider
when planning and designing bicycle facilities.
The mostcommontypesinclude tandem bicycles,
recumbent bicycles, and trailer accessories.
The figure to the left summarizes the typical
dimensions for bicycle types.

Envelope
8l 4"

Eye Level

¢ 5

Handlebar
—— Height
3!8”

Physical Operating

Width
l 2/6"
: Minimum Operating
T Width
Preferred Operating Width 4’

5



Bicycle Design Vehicle - Typical Dimensions

510"
' g’ ' ' 610" '
311 2'6 55

Source: AASHTO Guide for the Development of Bicycle Facilities, 4th Edition

Bicycle as Design Vehicle - Design Speed Expectations

Design Speed Expectations Bicycle
Type

The expected speed that different types of Upright Adult  Paved level surfacing 8-12 mph*

bicyclists can maintain under various conditions Bicyclist . )

also influences the design of facilities such as Crossing Intersections 10 mph

shared use paths. The table to the right provides Downbhill 30 mph

typical bicyclist speeds for a variety of conditions. Uphill 5-12 mph
Recumbent Paved level surfacing 18 mph

Bicyclist

*Typical speed for causal riders per AASHTO 2013.






FACILITY TYPES

BIKEWAY FACILITY CLASSIFICATION

Bicycle facilities can be identified by the degree of separation
from motor vehicle traffic. These are generally classified into three
categories: shared roadways, on-street striped bikeways, and
protected bikeways.

SHARED ROADWAYS

Bicyclists and cars operate in the same travel
lane, either side by side or in single file depending
on roadway configuration.

e Signed Routes simply provide wayfinding
navigation between designated bicycle
routes.

e Bicycle Boulevards designate bicycle
routes with signs, pavement markings,
and include speed and volume controls
(traffic calming and diversion) to optimize
the roadway for bicycle travel.

ON-STREET STRIPED BIKEWAYS

Bicyclists operate in a portion of the right of way
delineated by striping and signage.

e Bicycle lanes are dedicated space for
bicyclist travel adjacent to and distinct
from travel lanes, either adjacent to a curb
or parking lane

e Buffered Dbicycle lanes provide an
additional painted buffer between the
bicycle lane and the travel lane

PROTECTED BIKEWAYS

Exclusive bicycle facilities that combines the user
experience of a separated path with the on street
infrastructure of bike lanes. Protected bike lanes
can be at street level, raised to the level of the
sidewalk or set at an intermediate level between
the roadway and the sidewalk. They may be
one directional or bi-directional depending on
available width and other design considerations.
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FACILITY TYPES

FACILITY SELECTION

Selecting the best bikeway facility type for a given roadway should
be based on the range of factors that influence bicycle users’
comfort and safety. There is a significant impact on cycling comfort
when the speed differential between bicyclists and motor vehicle
traffic is high and motor vehicle traffic volumes are high. The
information below supports the vision of the DMC City Loop as a
protected bikeway.

Facility Selection Table

As a starting point to identify a preferred facility, the chart below can be used to determine the
recommended type of bikeway to be provided in particular roadway speed and volume situations.
To use this chart, identify the appropriate daily traffic volume and travel speed on or the existing or
proposed roadway, and locate the facility types indicated by those key variables.

Other factors beyond speed and volume which affect facility selectioninclude traffic mix of automobiles
and heavy vehicles, the presence of on-street parking, intersection density, surrounding land use, and
roadway sight distance. These factors are not included in the facility selection chart below, but should
always be considered in the facility selection and design process.

AVERAGE ANNUAL DAILY TRAFFIC (1,000 veh/day or 100 veh/peak hr)

FACILITY TYPE STREET CLASS

BICYCLE
BOULEVARD
(1]

BIKE ROUTE
[ ]

Acceptable Desired Acceptable

BIKE LANE

o0 COLLECTOR
ARTERIAL

BUFFERED BICYCLE
LANE COLLECTOR
o00 ARTERIAL

PROTECTED BICYCLE
LANE COLLECTOR
ARTERIAL

0000

SHARED USE PATH COLLECTOR
o000 ARTERIAL

POSTED TRAVEL SPEED (mph)



BIKEWAY FACILITY CONTINUUM

The diagram below illustrates the spectrum of on street bikeway
facilities from the least to greatest amount of separation between
bicyclists and motor vehicle traffic. Typically, the higher degree of
user separation results in a more comfortable facility accessbile to
a broader category of people interested in bicycling. The DMC City
Loop is proposed as a two-way raised protected bike lane in order
to provide the greatest level of comfort for users.

least protected most protected

SHARED LANE BIKE LANE BUFFERED BIKE PROTECTED BIKE PROTECTED BIKE ~ TWO WAY TWO WAY
MARKING LANE LANE: LANE: PROTECTED BIKE PROTECTED BIKE
At-grade, protected At-grade, protected = LANE: LANE:

with parking with barrier At grade, protected Raised and

with barrier separated.

Complete curb separation or
optional bl

Side- arking Lane ide- | Travel Lane ide- 12 fc Side-

3ft
Walk al al Walk

12 ftor Side-
Min. | Walk more ‘Walk

Travel Lane ‘ 4ft

Side- Travel Lane ‘ 5-6ft | Side- [Travel Lane‘|»5-‘ 5-6ft
3

Further Considerations

Engineering judgment, traffic studies, previous planning efforts, community input, and local context
should be used to refine criteria when developing bicycle facility recommendations for a particular
street. In some corridors, it may be desirable to construct facilities to a higher degree of protection
in order to appeal to a wider range of potential users. The DMC City Loop is envisioned as a raised
protected bikeway for this exact reason. A protected bikeway is the most appropriate facility to
appeal to the range of residents and visitors that the city wishes to attract to the City Loop. It is also
important to develop consistent designs along a roadway or as part of a unified system (such as the
City Loop). Users will feel more comfortable and have an easier time navigating a bikeway that is
consistently protected rather than varying between on-street and protected facilities. Consistency in
facility design also makes it easier for people driving to understand how to safely interact with people
using the bikeway.



PROTECTED BIKEWAY
DESIGN

A protected bicycle lane is an exclusive bike facility that combines the
user experience of an off-street path with the on-street infrastructure
of a on-street bike lane. A protected bicycle lane is physically protected

from motor traffic by a vertical element and distinct from the sidewalk. In
situations where on-street parking is allowed, protected bicycle lanes are
located between the parking and the sidewalk.




PROTECTED BIKEWAY DESIGN

STREET LEVEL PROTECTED BICYCLE LANES

Street-level protected bicycle lanes could be considered for pilot or interim
implementation of the City Loop. This design provides protection through
physical barriers and can include flexible delineators, planters, curbs, on-street
parking or other barriers. A street level protected bike lane shares the same
elevation as adjacent travel lanes.The primary advantage of street-level protected
bike lanes is their lower cost and shorter timeframe for implementation. However,
street-level protected facilities are generally not as desirable from an urban
design perspective, and are not as comfortable for users as raised protected bike

lanes.

Typical Application

10

Street retrofit projects with limited funds
for relating curbs and drainage.

Streets with high motor vehicle volumes
and/or speeds and high bicycle volumes.

Streets for which conflicts at intersections
can be effectively mitigated using parking
lane setbacks, bicycle markings through
the intersection, and other signalized
intersection treatments.

Appropriate for most riders on most
streets, although caution should be used
when approaching intersections or other
conflict areas.

It
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N

®

Design Features

®

©

Pavement markings, symbols and/or arrow
markings must be placed at the beginning
of the protected bike lane and at intervals
along the facility

7 foot width preferred (5 foot minimum).

3 foot minimum buffer width adjacent
to parking. 18 inch minimum adjacent to
travel lanes. Channelizing devices should be
placed in the buffer area.

If buffer area is 4 feet or wider, white
chevron or diagonal markings should be
used.



Street Level Protected Bicycle Lanes

Street Level Protected Bicycle Lanes can be protected from the street with parking, planters, bollards or other design elements.

Further Considerations

A retrofit protected bike lane has a relatively low implementation cost compared to a raised
protected bikelane by making use of existing pavement and drainage and by using parking lane
as a barrier.

Gutters, drainage outlets and utility covers should be designed and configured as not to impact
bicycle travel.

Special consideration should be given at transit stops to manage bicycle & pedestrian
interactions. (see page 34)

Several different types of physical barriers can be considered for street-level protected bicycle
lanes. Options include flexible delineators, planters, curbs, on-street parking, or other vertical
elements that can be placed in the buffer between the bike lane and the vehicle lanes.

Consider the minimum width needed to operate snow removal equipment when designing a
street-level protected bike lane. The width of the facility will be constrained by the equipment
that will be used for snow removal. The minimum width of a one-way protected bike lane is not
adequate for most snow removal equipment.



PROTECTED BIKEWAY DESIGN
RAISED ONE-WAY PROTECTED BICYCLE LANES

Raised one-way protected bicycle lanes could be considered

in some locations of the City Loop. Raised protected bicycle

lanes may be at the level of the adjacent sidewalk or set at an
intermediate level between the roadway and sidewalk to separate
the bike lane from the pedestrian. The guidance in this section is
specific to raised protected bike lanes intended for one-way travel.

Typical Application

On street reconstruction projects where
road widening or curb reconstruction is
planned.

Along streets with multiple lanes, high
traffic volumes, high speed traffic, high
demand for double parking, and high
parking turnover.

On streets with numerous curves where
vehicle encroachment into bike lanes may
be a concern.

Design Features

®

Preferred width is 7 feet wide exclusive of
the buffer to allow side-by-side riding or
passing. The minimum width is 5 feet.

When a protected bike lane is adjacent to
on-street parking, provided a minimum
buffer of 3 feet.

If designed with a mountable curb, the
curb should slope of 4:1 to allow for safe
entry and exit of the roadway.



Raised One-Way Protected Bicycle Lanes

Raised protected bike lanes are bicycle facilities that are vertically protected fromm motor vehicle traffic.

Further Considerations

e With new roadway construction or reconstruction, a raised protected bike lane can be less
expensive to construct than a wide or buffered bicycle lane.

e Parking should be prohibited within 30 feet of intersections to improve visibility.

e Consider the minimum width needed to operate snow removal equipment when designing a
raised one-way protected bike lane. The width of the facility will be constrained by the equipment
that will be used for snow removal. The minimum width of a one-way protected bike lane is not
adequate for most snow removal equipment.



PROTECTED BIKEWAY DESIGN

RAISED TWO-WAY PROTECTED BICYCLE LANES

The DMC Plan envisions the City Loop as a network of raised two-way
protected bicycle lanes. Two-Way Protected Bicycle Lanes are bicycle
facilities that allow bicycle movement in both directions on one side of
the road. The facility may be at the level of the adjacent sidewalk or set
at an intermediate level between the roadway and sidewalk. Two-way
protected bicycle lanes share some of the same design characteristics
as one-way protected bicycle lanes, but may require additional
considerations at driveway and side-street crossings.

Typical Application

Streets with high motor vehicle volumes
and/or speeds.

Streets with high bicycle volumes.

Streets with a highincidence of wrong-way
bicycle riding.

Streets with few conflicts such as
driveways or cross-streets on one side of
the street.

Streets that connect to shared use paths.
Streets withaconcentration of destinations
on only one side

Streets with fewer driveways, intersections,
or conflict points on one side

Design Features

®

12 foot operating width preferred (10 ft
minimum) width for two-way facility.

Adjacent to on-street parking a 3 foot
minimum width channelized buffer or island
shall be provided to accommodate opening
car doors.

Separation may be narrower than 5 foot
separation may be permitted if physical
barrier separation is present.

Additional signalization and signs may be
necessary to manage conflicts.



Raised Two-Way Protected Bicycle Lanes

A two-way facility can accomadate cyclists in two directions of travel.

Further Considerations

e A two-way protected bike lane on one way street should be located on the left side.

e Two-way protected bike lanes should ideally be placed along streets with long blocks and few
driveways or mid-block access points for motor vehicles.

e Consider the minimum width needed to operate snow removal equipment when designing a
raised protected bike lane. The width of the facility will be constrained by the equipment that
will be used for snow removal. A two-way protected bicycle lane is typically wide enough for
most snow removal equipment.



PROTECTED BIKEWAY DESIGN
MATERIALS

When determining surface type for paved trails, consider
topography, surrounding landscape, underlying soils, and user
needs. All surfaces have advantages and disadvantages, and each
must be analyzed to determine which surface is appropriate in any
given location. American Disabilities Act Accessibility Guidelines
(ADAAG) compliant trails require firm, stable, slip resistant surfaces,
which in most instances is a paved surface for access and ease of
use.

Paved Surface Materials

A proper foundation will increase the longevity of the trail surface. Two inches of surfacing material
over six inches of basecourse gravel over geotextile fabric is recommended for construction.

Asphalt is a common surface for bikeways, offering substantial durability for the cost of installation
and maintenance. Asphalt is popular with users for its smooth, continuous surface and has the benefit
of lower cost, but requires more upkeep than concrete. As a flexible pavement, asphalt can also be
considered for installing a paved trail on grades steeper than 3%. If constructed properly on suitable
sub-grade, asphalt has a life span of about half that of concrete, or 10 to 15 years.

Concrete can last twenty five years or more when properly constructed and maintained on a regular
basis. The high cost of concrete is often the most limiting factor since it is one of the most expensive
surfaces to install. It is recommended that concrete be used for its superior durability and lower
maintenance requirements in areas prone to frequent flooding, and for intensive urban applications.
To prevent expansion joints from jarring cyclists or in line skaters, 1/4 inch saw cut concrete joints
(rather than troweled) improve user experience.

Permeable paving is twice the cost of asphalt to install and is only recommended in very special
bikeway applications. Permeable paving should only be used areas with proper drainage, and is
not suitable in floodplain or areas with ponding or sedimentation. Permeable paving also requires a
maintenance schedule for vacuuming debris after storm events to retain permeability.

Pavers are not recommended for bikeways because it is very difficult to provide a surface that is
smooth enough to meet the expectations of bicyclists. Freeze-thaw cycles can further diminish the
ride quality for bicyclists, as individual pavers shift over the years.



SAFETY MEASURES:
INTERSECTION TREATMENTS

Intersections are junctions at which different modes of transportation meet
and facilities overlap. An intersection facilitates the interchange between
bicyclists, motorists, pedestrians and other modes in order to advance traffic

flow in a safe and efficient manner. Designs for intersections with protected
bicycle facilities should reduce conflict between bicyclists and motor
vehicles by heightening the level of visibility, denoting clear right-of-way and
facilitating eye contact and awareness with other modes.




SAFETY MEASURES: INTERSECTION TREATMENTS

BIKE BOX

A bike box is a designated area located at the head of a traffic lane at a signalized
intersection that provides bicyclists with a safe and visible space to get in front of
gueuing traffic during the red signal phase. Motor vehicles must queue behind the
white stop line at the rear of the bike box. On a green signal, all bicyclists can quickly
clear the intersection. Bike boxes are most appropriate at intersections with street-
level protected bikeways, and could be considered on the City Loop if street-level

protected bikeways are implemented on a pilot or interim basis.

Typical Application

At potential areas of conflict between
bicyclists and turning vehicles, such as a
right or left turn locations.

At signalized intersections with high
bicycle volumes.
At signalized intersections with high

vehicle volumes

At intersections with street-level protected
bikeways or on-street striped bike lanes.

Vo

Design Features

@ 14 foot minimum depth from back of

©

crosswalk to motor vehicle stop bar.

A “No Turn on Red” or “No Right Turn on
Red” sign shall be installed overhead to
prevent vehicles from entering the Bike
Box. A “Stop Here on Red” sign should be
post mounted at the stop line to reinforce
observance of the stop line.

A 50 foot ingress lane should be used to
facilitate bicyclist access to bike box.

Use of green colored pavement is optional.



Bike Box

A bike box allows for cyclists to wait in front of queuing traffic, providing high visibility and a head start over motor vehicle
traffic.

Further Considerations

e This treatment positions bicycles together and on a green signal, all bicyclists can quickly clear
the intersection, minimizing conflict and delay to transit or other traffic.

e Pedestrian also benefit from bike boxes, as they experience reduced vehicle encroachment into
the crosswalk.

Crash Reduction

A study of motorist/bicyclist conflicts at bike boxes indicate a 35% decrease in conflicts. (CMF ID:
1718)A study done in Portland in 2010 found that 77% of bicyclists felt bicycling through intersections
was safer with the bike boxes. ”

* Monsere, C. & Dill, J. (2010). Evaluation of Bike Boxes at Signalized Intersections. Final Draft. Oregon Transportation Research and education Consortium.



SAFETY MEASURES: INTERSECTION TREATMENTS

TWO-STAGE TURN BOXES

Two- stage turn boxes offer bicyclists a safe way to make turns at multi-lane
signalized intersections from a physically protected or conventional bike lane.
On physically protected bike lanes, bicyclists are often unable to merge into
traffic to turn due to physical separation, making the provision of two-stage
turn boxes critical. Two-stage left-turn boxes can be considered at signalized
intersections where the City Loop route makes a 90 degree turn onto an
intersecting street, or where the City Loop intersects with another bikeway.

Typical Application Design Features

e Streets with high vehicle speeds and/or The two-stage turn box shall be placed in

traffic volumes. a protected area. Typically this is within
the shadow of an on-street parking lane or
protected bike lane buffer area and should

be placed in front of the crosswalk to avoid
e At signalized intersections with a high conflict with pedestrians.

number of bicyclists making a left turn
from a right side facility.

e Atintersections with multi-lane roads with
signalized intersections.

8 foot x 6 foot preferred depth of bicycle
storage area (6 foot x 3 foot minimum).

Bicycle stencil and turn arrow pavement
markings shall be used to indicate proper
bicycle direction and positioning.

e Atintersections with protected bike lanes.
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Jughandle Turn Box Protected Bike Lane Turn Box

This MUTCD compliant design carves a jughandle out of the On protected bike lanes, the two-stage turn box can be
sidewalk to provide space for waiting bicyclists. This design located in the protected buffer/parking area.

is generally used at T-intersections.

Further Considerations

Consider prohibiting right turns on red on the cross street to prevent motor vehicles from
entering the turn box.

This design formalizes a maneuver called a “box turn” or “pedestrian style turn.”
Design guidance for two-stage turns apply to both bike lanes and protected bike lanes.

Two-stage turn boxes reduce conflicts in multiple ways; from keeping bicyclists from queuing in
a bike lane or crosswalk and by separating turning bicyclists from through bicyclists.

Bicyclist capacity of a two-stage turn box is influenced by physical dimension (how many
bicyclists it can contain) and signal phasing (how frequently the box clears).



SAFETY MEASURES: INTERSECTION TREATMENTS

INTERSECTION CROSSING MARKINGS

Bicycle pavement markings through intersections guide bicyclists on a

safe and direct path through the intersection and provide a clear boundary
between the paths of through bicyclists and vehicles in the adjacent lane.
Intersection crossing markings are important features of protected bikeway
design. These markings enhance the visibility of the protected bike lane and

improve safety and comfort for people bicycling.

Typical Application

Where potential conflicts exist between
through bicyclist and adjacent traffic:
at signalized intersections, unsignalized
intersections, and driveways.

Design Features

®

Intersection markings should be the same
width and in line with leading bike lane.

Dotted lines should be a minimum of 6
inches wide and 4 feet long, spaced every
12 feet.

All  markings should be white,
resistant and retro reflective

skid

Green pavement markings may also be
used.



Intersection Crossing Markings

Intersection crossing markings can be used at signalized intersections or high volume minor street and driveway crossings, as
illustrated above.

Further Considerations

When designing a facility, it is important to develop a hierarchy of intersection marking styles for
different types of bikeway crossings. For example, signalized intersections should have the highest-
visibility type of crossing markings and markings should be consistent across signalized intersections.
Markings at driveways are often a more minimal style.

The National Committee on Uniform Traffic Control Devices has submitted a request to include
additional options bicycle lanes extensions through intersections as a part of future MUTCD updates”.
Their proposal includes the following options for striping elements within the crossing:

e Bicycle lane markings
e Double chevron markings, indicating the direction of travel.

e Green colored pavement.

* Letter to FHWA from the Bicycle Technical Committee for the NUTCD. Bicycle Lane Extensions through Intersections. June 2014.

Crash Reduction

A study on the safety effects of intersection crossing markings found a reduction in accidents by
10% and injuries by 19%"

A study in Portland, OR found that significantly more motorists yielded to bicyclists after the
colored pavement had been installed (92 percent in the after period versus 72 percent in the
before period.)™

** Jensen, S.U. (2008). Safety effects of blue cycle crossings: A before-after study. Accident Analysis & Prevention, 40(2), 742-750.

*** Hunter, W.W. et al. (2000). Evaluation of Blue Bike-Lane Treatment in Portland, Oregon. Transportation Research Record, 1705, 107-115.



SAFETY MEASURES: INTERSECTION TREATMENTS

MIXING ZONE

A mixing zone creates a shared travel lane where turning motor vehicles
yield to through traveling bicyclists. Geometric design is intended to
slow motor vehicles to bicycle speed, provide regulatory guidance to
people driving, and require all users to negotiate conflicts upstream

of the intersection. Mixing zones are generally used on street-level
protected bikeways and can be considered as part of pilot or interim
deployment of the City Loop.

Typical Application

Most appropriate in areas with low to
moderate right-turn volumes

Streets with a right turn lane but not
enough width to have a standard width
bicycle lane at the intersection.

At signalized intersections

On street-level protected bike lanes

Design Features

®

©
©
®

Use short transition taper dimensions
and short storage length to promote slow
motor vehicle travel speeds.

The width of the mixing zone should be 9
feet minimum and 13 feet maximum.

The transition to the mixing zone
should begin 70 feet in advance of the
intersection.

Shared lane markings should be used to
illustrate the bicyclist’s position within the
lane.

A yield line should be used in advance of
the intersection.



Mixing Zone (New York City, NY)

Mixing Zone (Photo via NACTO)

Further Considerations

¢ Not recommended at intersections with high peak motor vehicle right turn movements.

e The reduces conflicts at intersections by having the mixing zone upstream of the intersection
conflict area.

Crash Reduction

A survey of protected bike lane users in the United States found the 60-80% of respondents agreed
with the statement “l generally feel safe when bicycling through the intersections” when asked about
intersections with mixing zone approaches.”

* NITC. Lessons from the Green Lanes. 2014.



SAFETY MEASURES: INTERSECTION TREATMENTS

PROTECTED BICYCLE SIGNAL PHASE

Protected bicycle lane crossings of signalized intersections can

be accomplished through the use of a bicycle signal phase which
reduces conflicts with motor vehicles by separating bicycle
movements from any conflicting motor vehicle movements. Bicycle
signals are traditional three lens signal heads with green, yellow and
red bicycle stenciled lenses.

Typical Application

Two-way protected bike lanes where
contraflow bicycle movement or increased
conflict points warrant protected
operation.

Bicyclists moving on a green or yellow
signal indication in a bicycle signal shall
not be in conflict with any simultaneous
motor vehicle movement at the signalized
location

Right (or left) turns on red should be
prohibited in locations where such
operation would conflict with a green
bicycle signal indication.

®

Design Features

®

An additional “Bicycle Signal” sign should
be installed below the bicycle signal head.

Designs for bicycles at signalized crossings
should allow bicyclists to trigger signals
and safely maneuver the crossing.

On bikeways, signal timing and actuation
shall be reviewed and adjusted to consider
the needs of bicyclists.



Protected Bicycle Signal Phase

A bicycle detection system triggers a change in the traffic
signal when a bicycle is detected.

Further Considerations

e A bicycle signal should be considered for use only when the volume/collision or volume/
geometric warrants have been met.

e FHWA has approved bicycle signals for use, if they comply with requirements from F.C.
Interaction Approval 16 (I.A. 16).

e Bicyclists typically need more time to travel through an intersection than motor vehicles. Green
light times should be determined using the bicycle crossing time for standing bicycles.

e Bicycle detection and actuation systems include user-activated buttons mounted on a pole,
loop detectors that trigger a change in the traffic signal when a bicycle is detected and video
detection cameras that use digital image processing to detect a bicyclist in the image at a
location.

e A leading bicycle and pedestrian interval can be considered as a way to reduce conflicts
between bicyclist and turning vehicles. Bicyclists and pedestrians are given a 3-4 second head
start so that they can establish themselves in the intersection before vehicles are able to begin
making turns across the bicycle/pedestrian crossing.

Crash Reduction

A survey of protected bike lane users in the United States found the 92% of respondents agreed with
the statement “I generally feel safe when bicycling through the intersections” when asked about an
intersection with a protected bicycle signal phase.”

* NITC. Lessons from the Green Lanes. 2014.



SAFETY MEASURES: INTERSECTION TREATMENTS

CONSIDERATIONS FOR DRIVEWAYS AND MINOR
STREET CROSSINGS

The added separation provided by protected bikelanes creates
additional considerations at minor street intersections and
driveways that should be addressed. At driveways and crossings
of minor streets a smaller fraction of automobiles will cross the
protected bikeway. Bicyclists should not be expected to stop at
these minor intersections if the major street does not stop.

Typical Application

At intersections of driveways and bikeways

At

side

street

intersections

stop

sign

controlled

Design Features

®

Furnishings and other features should
accomodate sightlines to ensure safe
Ccrossing.

Openings in the barrier or curb are needed
at intersections and driveways to allow
vehicle crossing. Driveway crossings of
the protected bikeway should be raised so
that the height of the protected bikeway is
consistent across the driveway.

Street level protected bikeways should
indicate potential conflict areas with
dotted lane lines



Bikeway crossing driveways

A protected bikeway crossing a series of driveways. Notice the yield sign (MUTCD R10-15 variant) directed towards turning

vehicles.

Further Considerations

At these locations, bicyclist visibility is important. A buffer of parked cars or vegetation can
reduce the visibility of a bicyclist traveling in the bikeway. Consider removing parking 30 feet
prior to the intersection or driveway.

Markings and signage should be present that make it easy to understand where bicylists should
be traveling.

If raised, maintain the height of the protected bike lane through the crossing, requiring
automobiles to cross over. Raised crossings encourage drivers to use slow speeds when crossing
the protected bike lane, and reinforce the priority of bicyclists traveling across the intersection
or driveway.

Use colored pavement and/or shared lane markings through the conflict area.

Access management should be used to reduce the number of crossings of driveways on a
protected bike lane. Driveway consolidations and restrictions on motorized traffic movements
reduce the potential for conflict.



SAFETY MEASURES: INTERSECTION TREATMENTS

RECTANGULAR RAPID FLASH BEACON (RRFB)

Active warning beacons, such as an RRFB are user actuated
illuminated devices designed to increase motor vehicle yielding
compliance at crossings of multi-lane or high volume roadways.
RRFB may be appropriate at unsignalized locations where the City
Loop route makes a 90 degree turn onto an intersecting street.

Typical Application

e Crossing of streets with high volumes and
speeds and/or multi-lane roads

Design Features

Consider installing a Bicycle Warning Sign
in combination with the RRFB

Should not be used at crossings controlled
by YIELD or STOP signs, or traffic signals



Rectangular Rapid Flash Beacon (RRFB)

Further Considerations

e Rectangular Rapid Flash Beacons (RRFB) dramatically increase driver compliance over
conventional warning beacons.

¢ RRFB should initiate operation based on pedestrian or bicyclist actuation and cease operation
at a predetermined time after actuation or, with passive detection, after the pedestrian or
bicyclist clears the crosswalk.

Crash Reduction

Rectangular rapid flash beacons have the highest compliance of all the warning beacon enhancement
options.

A study of the effectiveness of going from a no-beacon arrangement to a two-beacon RRFB installation
increased yielding from 18 percent to 81 percent. A four-beacon arrangement raised compliance to 88
percent. Additional studies over long term installations show little to no decrease in yielding behavior
over time.



SAFETY MEASURES: INTERSECTION TREATMENTS

HIGH-INTENSITY ACTIVATED CROSSWALK
(HAWK) SIGNAL

A HAWK signal consists of a signal-head with two red lenses over a
single yellow lens on the major street, and pedestrian and/or bicycle
signal heads for the minor street. There are no signal indications for
motor vehicles on the minor street approaches. A HAWK signal may
be appropriate at unsignalized locations where the City Loop route
makes a 90 degree turn onto an intersecting street or crosses a
high-volume street at an unsignalized location.

Typical Application

Used to improve non-motorized crossings
of major streets in locations where side-
street volumes do not support installation
of a conventional traffic signal

Where there are concerns that a
conventional signal  will encourage
additional motor vehicle traffic on the
minor street

May be used at mid-block crossings

®

Design Features

Consider installing a Bicycle Warning Sign
in combination with the RRFB

Push button actuation along protected
bikeway to facilitate crossing



HAWK signal

Further Considerations

HAWK signals may be installed without meeting traffic control signal warrants if roadway speed
and volumes are excessive for comfortable user crossing.

Parking and other sight obstructions should be prohibited for at least 100 feet in advance of and
at least 20 feet beyond the marked crosswalk to provide adequate sight distance.

The HAWK signal can significantly improve the operation of a bicycle route, particularly along
neighborhood protected bikeway corridors. Because of the low traffic volumes on these facilities,
intersections with major roadways are often unsignalized, creating difficult and potentially
unsafe crossing conditions for bicyclists.

Each crossing, regardless of traffic speed or volume, requires additional review by a registered
engineer to identify sight lines, potential impacts on traffic progression, timing with adjacent
signals, capacity and safety.



SAFETY MEASURES: INTERSECTION TREATMENTS

TRANSIT STOP INTEGRATION

Where transit routes and protected bikeways overlap, space may

be provided to bicyclists between a transit boarding island and the
pedestrian space. Where space for a transit island isn’t available, the
sidewalk, bikeway, and transit boarding zone share space and more
mixing is expected. It will be important to carefully address transit
stop design at locations of existing and planned transit stops along

the City Loop.

Typical Application

e Routes where protected bike lanes and
transit operations overlap

joN

Design Features

Bicycle bypass lane, minimum of 6 feet
crossing and

Marked pedestrian
accompanying shark teeth indicating
appropriate stopping distance

@ Railings or bollards to direct transit users
to marked crossings of bikeway



Bikeway passing transit lanes, in street and protected

Further Considerations

e Transit island should be wide enough to accommodate mobility devices.

e Ensure an adequate width bike lane where the bypass lane rejoins the roadway so that bicyclists
do not encroach into adjacent lanes.

e Conflicts with pedestrians may be increased over conventional bus stop designs. Consider
railings to direct pedestrians to a single location where they may cross to the sidewalk.

e Consider elevating the bike bypass lane 3-4 inches from the adjacent roadway to reduce the
height of curbfaces. A curb < 3”in height will minimize conflict with bicycle pedals and maximize
ridable space.



SAFETY MEASURES: INTERSECTION TREATMENTS

AT-GRADE RAILROAD CROSSING

Bikeways that cross railroad tracks at a diagonal may cause steering
difficulties or loss of control for bicyclists due to slippery surfaces,
degraded rough materials, and the size of the flangeway gaps.

Typical Application

Where bike lanes, shoulders or physically
protected bike lanes cross railroad tracks.

Provide extra design attention to angled
track crossings.

Crossing design and implementation
is a collaboration between the railroad
company and transportation agency.
The railroad company is responsible for
the crossbucks, flashing lights and gate
mechanisms, and the transportation
agency is responsible for advance warning
markings and signs.

Design Features

6 ft minimum bikeway width

Consider posting a grade

advance warning sign.

Sight triangles of 50 feet by 100 feet will
be provided at the railroad and street right
of way. (Sight triangles are measured from
the centerline of the railroad track.

crossing

Angled track crossings also limit sight
triangles, impacting the ability to see
oncoming trains. If the skew angle is less
than 45 degrees, special attention should
be given to the sidewalk and bicycle
alignment to improve the approach
angle to at least 60 degrees (90 degrees
preferred where possible).



At-grade railroad crossing

Further Considerations

e Allow bicyclists access to the full widened pavement area to allow them to choose the path that
suits their needs best.

e Warning devices should be recommended for each specific situation by a qualified engineer
based on various factors including train frequency and speed, path and trail usage and sight
distances.

e Concrete is the preferred material for use at bikeway railroad crossings. Rubber crossings are
ridable when new and dry, but become slippery when wet and degrade over time.



SAFETY MEASURES: INTERSECTION TREATMENTS

PROTECTED INTERSECTION
A protected

intersection, or

“bend-out”

intersection approach,

maintains physical separation within the intersection to define the
turning paths of motor vehicles, slow vehicle turning speed, and
offers a comfortable place for people bicycling to wait at a red signal.
Protected intersections will be important to consider on the City Loop
to enhance bicyclist safety and comfort.

&

Typical Application

Streets with a protected bikeway separated
by wide buffer or on-street parking.

Where two protected bikeways intersect
and two-stage left-turn movements must be
provided for bicycle riders.

Helps reduce conflicts between right-turning
motorists and bicycle riders by reducing
turning speeds and providing space for
vehicles to queue out of the way of through
traffic and before the protected bikeway.

Where it is desirable to create a safety
island at intersections to reduce pedestrian
crossing distance.

Design Features

®

©
®

Setback bicycle crossing of 16.5 ft allows for
one passenger car to queue while yielding.
Smaller setback distance is possible in slow-
speed, space constrained conditions. A
reduced separation width as low as 6.5 ft may
be used in low-speed environments.

Corner safety island with a 15-20 ft corner
radius slows motor vehicle speeds. Larger
radius designs may be possible when paired
with a deeper setback, or small mountable
aprons.

Two-stage turning boxes are provided for
gueuing bicyclists adjacent to corner islands.

Intersection crossing markings should be used.



Further Considerations

Pedestrian crosswalks may need to be set back from intersections in order to make room for two-
stage turning queue boxes.

Colored pavement may be used within the corner refuge area to clarify use by people bicycling
and discourage use by people walking or driving.

Protected intersections are designed to mitigate conflicts where traffic is controlled by standard
circular green traffic signal indicators. Under these conditions, drivers must yield to bicyclists and
pedestrians before completing the turning maneuver. Consider prohibiting right turn on red to
promote safety of users in the intersection

Intersection approaches with high volumes of right turning vehicles should provide a dedicated
right turn only lane paired with a protected right turn signal phase. Protected signal phasing may
allow different design dimensions than are described here.

If a protected right turn signal phase is used to manage conflicts, right turn on red should be
prohibited to ensure compliance to protected signal phases.
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AMENITIES

The ability to navigate through a city is informed by landmarks, natural
features and other visual cues. Bicycle wayfinding can assist in navigation to
guide bicyclists to their destinations along preferred bicycle routes. Signs

are typically placed at decision points along bicycle routes - typically at the
intersection of two or more bikeways and at other key locations leading to
and along bicycle routes.




AMENITIES

WAYFINDING SIGN TYPES

The ability to navigate through a city is informed by landmarks,
natural features and other visual cues. Signs throughout the city
should indicate to bicyclists the direction of travel, the locations of
destinations and the travel time/distance to those destinations. A
bicycle wayfinding system consists of comprehensive signing and/
or pavement markings to guide bicyclists to their destinations along
preferred bicycle routes. Wayfinding signs are also an opportunity
to brand the City Loop as a unique facility.

TO Downtown
\& v/

Typical Application

ica
[ )

Wayfinding signs will increase users’
comfort and accessibility to the bicycle
systems.

Signage can serve both wayfinding and
safety purposes including:

0 Helping to familiarize users with
the bicycle network

0 Helping users identify the best
routes to destinations

0 Helping to address misperceptions
about time and distance

0 Helping overcome a “barrier to
entry” for people who are not
frequent bicyclists (e.g., “interested
but concerned” bicyclists)

D1-1

Design Features

®

BIKE ROUTE

4 Lexington 3
4= Beach 15

Palm City 10 =»

D11-1/D1-3a

Confirmation signs indicate to bicyclists
that they are on a designated bikeway.
Make motorists aware of the bicycle route.
Can include destinations and distance/
time but do not include arrows.

Turn signs indicate where a bikeway turns
from one street onto another street. These
can be used with pavement markings and
include destinations and arrows.

Decisions signs indicate the junction of two
or more bikeways and inform bicyclists of
the designated bike route to access key
destinations. These include destinations,
arrows and distances. Travel times are
optional but recommended.



Community Logos on Signs Custom Street Signs (Berkeley, CA)

Wayfinding signs caninclude a local community identification Custom street signs can also act as a type of confirmation

logo, as this example from Oakland, CA.

sign, to let all users know the street is prioritized for bicyclists.

Further Considerations

Bicycle wayfinding signs also visually cue motorists that they are driving along a bicycle route
and should use caution. Signs are typically placed at key locations leading to and along bicycle
routes, including the intersection of multiple routes.

Too many road signs tend to clutter the right-of-way, and it is recommended that these signs be
posted at a level most visible to bicyclists rather than per vehicle signage standards.

A community-wide bicycle wayfinding signage plan would identify:

(0]

(0]

(0]

(0]

Sign locations
Sign type - what information should be included and design features
Destinations to be highlighted on each sign - key destinations for bicyclists

Approximate distance and travel time to each destination

Green is the color used for directional guidance and is the most common color of bicycle
wayfinding signage in the US, including those in the MUTCD.

Check wayfinding signage along bikeways for signs of vandalism, graffiti, or normal wear and
replace signage along the bikeway network as-needed.



AMENITIES

WAYFINDING SIGN PLACEMENT

Signs are placed at decision points along bicycle routes - typically
at the intersection of two or more bikeways and at other key
locations leading to and along bicycle routes.

Sacred

Confirmation
Sign

BIKE BLVD

4 Lexington

Palm City =»

BIKE BLVD

a

£

0 Turn Sign
{ Civic Center

e Near-side of intersections where bike
routes turn (e.g., where the street ceases
e Placed every ¥ to %2 mile on off-street to be a bicycle route or does not go
facilities and every 2 to 3 blocks along through).
on-street bicycle facilities, unless another
type of sign is used (e.g., within 150 ft of a
turn or decision sign).

Confirmation Signs

e Pavement markings can also indicate the
need to turn to the bicyclist.

Decision Signs

° Should be placed soon after turns
to confirm destination(s). Pavement e Near-side of intersections in advance of a
markings can also act as confirmation that junction with another bicycle route.
a bicyclist is on a preferred route. e Along a route to indicate a nearby

destination.

Design Features

e MUTCD guidelines should be followed for wayfinding sign placement, which includes mounting
height and lateral placement from edge of path or roadway.

e Pavement markings can be used to reinforce routes and directional signage.



Wayfinding Pavement Markings

Some cities use custom pavement markings to indicate required turns or jogs along the bicycle route. Note these are not
MUTCD approved and would not be able to be installed with federal funds.

Further Considerations

It can be useful to classify a list of destinations for inclusion on the signs based on their relative
importance to users throughout the area. A particular destination’s ranking in the hierarchy can be
used to determine the physical distance from which the locations are signed. For example, primary
destinations (such as the downtown area) may be included on signage up to 5 miles away. Secondary
destinations (such as a transit station) may be included on signage up to two miles away. Tertiary
destinations (such as a park) may be included on signage up to one mile away.
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AMENITIES

BIKE PARKING

Bicyclists expect a safe, convenient place to secure their bicycle
when they reach their destination. This may be short-term parking
of 2 hours or less, or long-term parking for employees, students,
residents, and commuters.

Typical Application

46

Bike racks provide short-term bicycle
parking and is meant to accommodate
visitors, customers, and others expected
to depart within two hours. It should be
an approved standard rack, appropriate
location and placement, and weather
protection.

On-street  bike corrals (also known
as on-street bicycle parking) consist
of bicycle racks grouped together
in a common area within the street
traditionally used for automobile parking.
Bicycle corrals are reserved exclusively for
bicycle parking and provide a relatively
inexpensive solution to providing high-
volume bicycle parking. Bicycle corrals
can be implemented by converting one
or two on-street motor vehicle parking
spaces into on-street bicycle parking.
Each motor vehicle parking space can be
replaced with approximately 6-10 bicycle
parking spaces.

alta 4
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Bicycle lockers are intended to provide
long-term bicycle storage for employees,
students, residents, commuters, and
others expected to park more than
two hours. Long-term facilities protect
the entire bicycle, its components and
accessories against theft and against
inclement weather, including snow and
wind-driven rain.

A Secure parking Area for bicycles,
also known as a BikeSPA or Bike & Ride
(when located at transit stations), is a
semi-enclosed space that offers a higher
level of security than ordinary bike racks.
Accessible via key-card, combination
locks, or keys, BikeSPAs provide high-
capacity parking for 10 to 100 or more
bicycles. Increased security measures
create an additional transportation option
for those whose biggest concern is theft
and vulnerability.



Design Features

Bike Racks

®

2 feet minimum from the curb face to
avoid ‘dooring.’

4 feet Dbetween racks to provide
Mmaneuvering room.

Locate close to destinations; 50 feet
maximum distance from main building
entrance.

Minimum clear distance of 6 feet
should be provided between the
bicycle rack and the property line.

Bike Corrals

©

Bicyclists should have an entrance width
from the roadway of 5-6 feet.

Can be used with parallel or angled
parking.

Parking stalls adjacent to curb extensions
are good candidates for Dbicycle
corrals since the concrete extension
serves as delimitation on one side.

Bike Lockers

Minimum dimensions: width (opening) 2.5
feet; height 4 feet; depth 6 feet.

4 foot side clearance and 6 foot end
clearance.

7 foot minimum distance
between facing lockers.

Secure Parking Area

®

Closed-circuit television monitoring with
secure access for users.

Double high racks & cargo bike spaces.

Bike repair station with bench and bike
tube and maintenance item vending
machine.

Bike lock “hitching post” - allows people
to leave bike locks.

Perpendicular Bike Racks

& T~

Bike Corral

Bike Locker

Secure Parking Area

4, alta
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GUIDANCE BASIS

The preceding sections serve as an inventory of bicycle design
treatments and provide guidelines for their development. These
treatments and design guidelines are important because they
represent the tools for creating a bicycle-friendly, safe, accessible
community. The guidelines are not, however, a substitute for a more
thorough evaluation by a landscape architect or engineer upon
implementation of facility improvements. The following standards
and guidelines are referred to in this guide.

National Guidance

American Association of State Highway and
Transportation Officials (AASHTO) Guide for
the Development of Bicycle Facilities (2013),
updated in June 2012 provides guidance on
dimensions, use, and layout of specific bicycle
facilities.

The National Association of City Transportation
Officials’ (NACTO) Urban Bikeway Design Guide
(2012) is the newest publication of nationally
recognized bikeway design standards, and offers
guidance on the current state of the practice
designs.

The 2011 AASHTO A Policy on Geometric Design
of Highways and Streets (2011) commonly
referred to as the “Green Book,” contains the
current design research and practices for
highway and street geometric design.

Impact on Safety and Crashes

Bicyclefacilitiescanhaveasignificantinfluence on
user safety. The Federal Highway Administration’s
(FHWA) Crash Modification Factor
Clearinghouse (http://www.cmfclearinghouse.org/)
is a web-based database of Crash Modification
Factors (CMF) to help transportation engineers
identify the most appropriate countermeasure
for their safety needs. Where available and
appropriate, CMFs or similar study results are
included for each treatment.
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City Loop Spatial Analysis

STREET TERMINI STREET STREET Recommended Bikeway Design Tradeoffs Bike Share Facility
ROW WIDTH|WIDTH 1 WIDTH 2 Locations
Central Park and Transit Terrace
3RD STREET NW 1ST AVE NW TO 2ND AVE NW 75 31.15 Two-way raised separated bikeway - south  [The City Loop would be adjacent to Central Park, which provides some flexibility behind the
side of street curb. The City Loop could be built in place of the existing sidewalk, with the sidewalk shifted
further south. This would limit impacts to mature trees, utilities, and parking, but it would have
some impacts to the park (including to what appear to be horseshoe pits). An alternative would
be to renurnose the existing ansle narking for the Citv loan
3RD STREET NW 2ND AVE NW TO 3RD AVE NW 75 33.28 40.41 Two-way raised separated bikeway - south  [On-street parking would need to be removed to accommodate the City Loop.
side of street
Cultural Crescent / Waterfront
RAIL SPUR 12.56 to 25
1ST STREET NE RIVER TO CIVIC CENTER DR NE 75 49.55 Two-way raised separated bikeway - north Impacts to on-street parking on one side of the street. It is recommended to repurpose existing
side of street street space to avoid impacts to street trees and the Riverview Suites driveway.
1ST STREET NE CIVIC CENTER DR NE TO 3RD AVE NW |75 40.93 50.23 Impacts to on-street parking on one side of the street. It is recommended to repurpose existing
Two-way raised separated bikeway street space to avoid impacts to mature street trees.
Soldiet's Memorial Field & U of M
6TH STREET SW BROADWAY AVE S TO 1ST AVE SW 70.93 60.76 Two-way raised separated bikeway - north  |Requires removal of one travel or turn lane, or impacts to street trees and possible acquisition
side of street of ROW.
6TH STREET SW 1ST AVE SW TO 2ND AVE SW 75 44,18 59.2 Impacts to on-street parking on one side of the street. It is recommended to repurpose existing
Two-way raised separated bikeway - north  [ctreet space to avoid impacts to new streetscaping as part of the recent street reconstruction
side of street and redevelopment. There would be some impacts to bump-outs.
6TH STREET SW 2ND AVE SW TO 3RD AVE SW 75 45.47 Two-way raised separated bikeway - north Recommend shifting sidewalk slightly north and constructing City Loop in place of the existing
side of street bike lane and boulevard. There do not appear to be right of way impacts.
6TH STREET SW 3RD AVE SW TO 4TH AVE SW 75 45.6 The City Loop could be constructed in place of the existing turn and bike lanes without impacts |NN Study recommended
behind the curb. If turn lanes remain, there will be impacts to a mature tree on the north side of [at 7th St and 3rd Ave S.
the street and possible private property impacts (to an apartment driveway and steps to a Recommend shifting
Two-way raised separated bikeway - north home). It is not clear whether the apartment driveway and steps are within or outside existing [location to 6st St and 3rd
side of street ROW Ave S
4TH AVENUE SW 6TH AVE SW TO 7TH ST SW 75 37.56 Two-way raised separated bikeway - west Requires removal of on-street parking on one side of the street.
side of street
4TH AVENUE SW 7TH ST SW TO 6TH ST SW 75 33.2 Two-way raised separated bikeway - west Requires removal of on-street parking on one side of the street.
side of street
Saint Mary's Place & Historic Pill Hill
6TH STREET SW 4TH AVE SW TO 5TH AVE SW 75 33.03 44.69 Two-way raised separated bikeway - north Recommend removing on-street parking on one side of the street in order to preserve mature
side of street street trees. The City Loop would impact bump-outs at 5th Ave SW.
6TH STREET SW 5TH AVE SW TO 6TH AVE SW 75 36.4 . . Impacts to on-street parking on one side of the street. Recommend constructing City Loop in
Two-way raised separated bikeway - north .
. place of parking to preserve mature street trees.
side of street
6TH STREET SW 6TH AVE SW TO 7TH AVE SW 75 32.52 No parking is currently allowed on this block, but it is possible the street is used for school bus
Two-way raised separated bikeway - north queuing. Recommend repurposing roadway space to avoid impacts to mature street trees and
side of street utilities.
7TH AVENUE SW 6TH ST SW TO 5TH ST SW 75 27.95 Recommend removing on-street parking to avoid impacts to mature street trees. The west side
would better connect with the 2nd St portion of the City loop. The east side has more flexibility
Two-way raised separated bikeway - west (wider boulevard space) and would connect better to the 6th St segment of the City Loop, but
side of street there would likelv be utility impacts
7TH AVENUE SW 5TH ST SW TO 4TH ST SW 75 27.82 This block of 7th Ave is very narrow. Parking would need to be removed and there would not be
enough roadway space to maintain two-way traffic operations without shifting the curb line on
Two-way raised separated bikeway - west the east side of the street. Retaining walls are at the back of the sidewalk on the west side of the
side of street street.
7TH AVENUE SW 4TH ST SW TO 3RD ST SW 75 24.57 This block of 7th Ave is also very narrow. Parking would need to be removed and there would

Two-way raised separated bikeway - west
side of street

not be enough roadway space to maintain two-way traffic operations without shifting the curb
line on the east side of the street. Slopes on the west side of the street would create design
challenges.




City Loop Spatial Analysis

STREET TERMINI STREET STREET Recommended Bikeway Design Tradeoffs Bike Share Facility
ROW WIDTH|WIDTH 1 WIDTH 2 Locations
7TH AVENUE SW 3RD ST SW TO 2ND ST SW 75 24.44 This block of 7th Ave is also very narrow. Parking would need to be removed and there would
Two-way raised separated bikeway - west not be enough roadway space to maintain two-way traffic operations without shifting the curb
side of street line on the east side of the street.
2ND STREET SW 7TH AVE SW TO 9TH AVE SW 100 26.42 TO 34.(28.37 (EB) Impacts to on-street parking and/or newly installed streetscaping. South side is better from a
Two-way raised separated bikeway - north  [connectivity standpoint: higher density of land uses and connection to St. Mary's. However,
side of street there is less room between and behind the curbs on the south side.
2ND STREETSW  |9TH AVE SW TO 11TH AVE SW 100 27.07TO35.728.11 (EB)  [Two-way raised separated bikeway - south  [Impacts to on-street parking and/or newly installed streetscaping. NN Study: recommended
side of street at 10th Street
Kutzky Park
11TH AVENUE SW [2ND ST SW TO 15T ST SW 66 49.27 Two-way raised separated bikeway - west  [Could possibly require removal of one lane or acquisition of a small amount of additional ROW.
side of street
11TH AVENUE SW |1ST ST SW TO CENTER STW 66 37.05 ) ) Recommend repurposing existing street space for the City Loop. No parking is currently allowed
Two-way raised separated bikeway - west on 11th Ave. If the City Loop is constructed behind the existing curb it would impact mature
side of street treac
11TH AVENUE SW |CENTER ST W TO 1ST ST NW 66 37.17 Recommend repurposing existing street space for the City Loop. No parking is currently allowed
Two-way raised separated bikeway - west on 11th Ave. If the City Loop is constructed behind the existing curb it would impact mature
side of street trees.
11TH AVENUE SW |1ST ST NW TO 2ND ST NW 66 37.05 ) ) Recommend repurposing existing street space for the City Loop. No parking is currently allowed
Two-way raised separated bikeway - west on 11th Ave. If the City Loop is constructed behind the existing curb it would impact mature
side of street trees
11TH AVENUE SW  |2ND ST NW TO RIVER 66 44.19 Two-way raised separated bikeway - west  |None identified
side of street
3RD STREETNW  [3RD AVE NW TO 4TH AVE NW 75 20.9 Two-way raised separated bikeway - south  |impacts to landscaping on both sides of 3rd Ave NW.
side of street
3RD STREETNW  [4TH AVE NW TO 5TH AVE NW 75 26.4 34.33 Two-way raised separated bikeway - south  |Recommend removing parking on one side of the street. If the City Loop is constructed behind
side of street the existing curb it would impact mature street trees.
5TH AVE NW 3RD ST NW TO 4TH ST NW 75 40.41 Two-way raised separated bikeway - east or |Recommend removing parking on one side of the street. If the City Loop is constructed behind
west side of street the existing curb it would impact mature street trees.
ATH STREETNW  |5TH AVE NW TO 6TH AVE NW 75 34.42 Two-way raised separated bikeway - north  [Recommend removing parking on one side of the street, possibly both sides in order to avoid
side of street impacts to street trees.
4TH STREETNW  |6TH AVE NW TO 7TH AVE NW 66 24.96 35.76 Two-way raised separated bikeway - north  [Recommend removing parking on the north side of the street. The city loop would impact newly [NN Study: recommended
side of street constructed bump-outs at 6th Ave. at 6th Ave
Heart of the City
4TH AVENUE SW  |6TH ST SW TO 5TH ST SW 75 36.39 Two-way raised separated bikeway - west  [Recommend removing on-street parking and parking bay on west side of street.
side of street
4TH AVENUE SW  [5TH ST SW TO 4TH ST SW 75 40.58 Two-way raised separated bikeway - west  |Recommend removing on-street parking on west side of street.
side of street
4TH AVENUE SW  [4TH ST SW TO 3RD ST SW 75 44.1 Two-way raised separated bikeway - west  |Recommend removing on-street parking on west side of street.
side of street
4TH AVENUE SW  [3RD ST SW TO 2ND ST SW 75 33.2 45.11 Two-way raised separated bikeway - west  |Recommend removing on-street parking on west side of street. NN Study: recommended
side of street at 2nd St
4TH AVENUE SW  [2ND ST SW TO 1ST ST SW 75 36.72 Two-way raised separated bikeway - west  |Recommend removing on-street parking on west side of street.
side of street
4TH AVENUE SW  [1ST ST SW TO CENTER ST W 75 33.37 Two-way raised separated bikeway - west  [Recommend removing on-street parking on west side of street.
side of street
4TH AVENUE NW  [CENTER ST W TO 1ST ST NW 75 41.25 Two-way raised separated bikeway - west  |Recommend removing on-street parking on west side of street.
side of street
4TH AVENUE NW  [1ST ST NW TO 2ND ST NW 75 41.42 Two-way raised separated bikeway - west  |Recommend removing on-street parking on west side of street.
side of street
4TH AVENUE NW  [2ND ST NW TO 3RD ST NW 75 40.24 Two-way raised separated bikeway - west  |Recommend removing on-street parking on west side of street.

side of street
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Introduction

This memo describes outcomes of work undertaken in Task 5, Baseline Conditions and Validation
of DMC City Loop Vision while also building upon Precedence and Preliminary Design Guidance
work presented in Tech Memo One:

e City Loop Precedents

e High Level ADA assessment

e Preliminary Route Assessment

e land Use Review

e Preliminary Spatial Assessment

e Rochester Bike Share Program Assessment

e Protected Bikeway Design Guide

DMC City Loop Vision

“Develop a World-Class Urban Trail Amenity in Downtown Rochester — The City Loop Trail.
Designed to put Rochester on the map for visitors around the world, this facility will be a reason

people will want to come to Rochester and help catalyze and organize land use development. The

City Loop will create a safe, enjoyable, healthy way to move about the Development District to

experience sites, visit local shops, and dine in local restaurants and eateries.” DMC Develgpment Plan

DMC Transportation & Infrastructure Program Management

City of Rochester, MN



Baseline Conditions

City Loop baseline conditions pertain to the route proposed in the DMC Development Plan as
illustrated in Figure 1. This examination focuses on a set of interrelated components that when
considered in total, provide insights for validating the DMC City Loop vision including:

e Connectivity to community assets and activity generators (cultural, civic, commercial uses)
e Connectivity to existing and planned on-street bike and multi-use trails network

e Connectivity to existing enhanced streetscapes

e Rail spur right of way, short and, or long-term repurposing for City Loop

e Identification of traffic control facilities

e Identification of spatial pinch points (if any)

o Assessment of bike/pedestrian user groups

e Preliminary projected bike share use

e Public health conditions

e Level of stress analysis for pedestrians and cyclists

Figure 1. DMC Development Plan City Loop Route and Bike Share Stations



Connectivity to Existing and Planned Community Assets and Activity Generators, Figure 2

Examining the City Loop in a counter clock wise direction starting on 6™ Street SW, the City Loop
will provide easy access to downtown commercial, dining, entertainment and lodging facilities as it
intersects with 1 Ave. SW and South Broadway. The City Loop also connects directly with the
People’s Food Coop grocery, bistro, bakery and deli located within the ground floor of a new, 5-
story residential building. With Soldiers Field Veterans Memorial one block to the south, City Loop
users have convenient access to a one the City’s most significant park and open spaces. The central
route segment running along 4™ Ave. NW and 4" Ave. SW provides access to Central Park, several
hotels, the Graham Parking Ramp and Mayo Clinic. The 4™ Ave. SW segment provides access to
additional Mayo Clinic facilities, Mayo gardens and plazas, and structured and surface parking
facilities as it runs between Center and 6th Streets. Future Discovery Square district development
and U of M campus expansion will also be easily accessed by this route segment.

The Zumbro riverfront is directly accessed as the City Loop follows the existing downtown River
Loop northward to the Rochester Public Library, Mayo Civic Center, Rochester Civic Theater
Company, Rochester Art Center and Mayo Park. As the City Loop moves on to Center Street
additional downtown office and commercial properties and University of MIN Rochester facilities
are accessible.

The 3rd Street NW segment provides connections to Central Park and Charter House residential
development as well as potential future development within the proposed Central Station area. This
leg also provides access to Kutzky Park via a shift up to 4™ Street NW.

Saint Marys Place campus and park and are the most significant activity generators and community
assets accessible along the City Loop’s western segment. DMC Development plans indicate
considerable new mixed use development within this area which will be conveniently accessible
from the City Loop. The City Loop also provides connections to commercial shops and eateries
locate along the north side of 2™ St. SW between 11" and 13™ Ave. SW.

The City Loop will reconfigure Kutzky Park’s multi use trail as a two-way
bikeway along with a separate pedestrian walkway.



Connectivity to Existing and Planned On-Street Bike and Multi-Use Trails Network, Figure 3

The City Loop route directly corresponds with several existing and planned trail facilities. The
eastern most segments will repurpose several lengths of the existing Downtown Loop bike, Zumbro
South Trail and walking pathways while a length of the northern segment will repurpose a length of
the existing multiuse pathway within Kutzky Park. Figure 3 further illustrates other intersections
and overlaps with multiuse trails and planned bikeway improvements including those in downtown
at 4™ Ave. SW. and 6" St SW.

City Loop will replace a length of the existing bike lane on 6th St. with a 2-way protected bikeway.



Connectivity to Existing Enhanced Streetscapes, Figure 4

2" Str. SW is the most prominently
streetscaped corridor within downtown
Rochester. Enhancements reflect Mayo
Clinic’s site design program seen in other
areas of downtown with low height, native
limestone walls, black steel fencing, linear
plantings of street trees and lushly planted
boulevards. The corridor also includes
enhanced bus shelters and extensive
planting within the center median. The
City Loop is proposed to run within the
north side of this corridor.

Building upon the City Loop’s vision of a
distinct identity and recognizable aesthetic
requires exploration of streetscape
amenities and furnishings that are different
than those currently in use throughout the
downtown. Recommendations for bike
and distinctive pedestrian and bike system
furnishings and materials will be proposed
in the upcoming Design Vocabularies
developed as a part of work in Task 6.

CP Rail Spur

The City Loop is planned to run within the
former right of way of the Canadian
Pacific Railway spur line as a part of the

Example of existing streetscape enhancements along 2"d St. SW

City Loop will connect to enhanced streetscape elements and Mayo Clinic
semipublic green spaces as it runs within the 4th Avenue SW corridor.

proposed Cultural Crescent area within the Downtown Waterfront district. Situated within a variable
width ROW, the line runs through the east side of downtown providing rail service for several

industries located south of the downtown. Recently Seneca Foods, one of the primary users has

shifted its hauling to trucks to better accommodate its frozen food business. Rail traffic is slow

moving and variable in frequency ranging from several trips per day to several trips per month.

Locating the City Loop within the rail spur strengthens development of Cultural Crescent and
Waterfront District by providing safe, convenient and attractive active transportation alternatives to



View of CP Rail spur line looking south.

cars and trucks. Given the current high levels of mixed and multi-use development occurring within
downtown Rochester it would be prudent for the City to begin pursuing acquisition of spur line
right of way in order to set the stage for implementation of the City Loop and DMC Waterfront
District.

Traffic Control Facilities, Figure 5

Figure 5 illustrates locations along the City Loop route where users’ movements will be effected by
stop signs or traffic signals. Of greatest concern to bike safety is the ability for motorists to execute
right-on-red turning movements at signalized intersections. The unpredictability of these
movements create multiple opportunities for bicycle / vehicle conflicts with parallel and
perpendicular bike travel. Additionally, vehicles queuing for right-on-red movements typically
occupy / block the adjacent bike lane, this often results in bikers weaving around queuing vehicles
further increasing opportunities for conflicts and accidents. Implementation of the City Loop will
require further, detailed analysis of traffic control facilities including restrictions (where applicable)
of right turning movements.



Spatial Pinch Points, Table 1

The spatial analysis introduced in Tech Memo 1 was been updated using additional information
provided by the Streets Use study group and field reconnaissance. ROW widths are sufficient for
accommodating the introduction of the City Loop’s anticipated 28 - 32 ft. width within the majority
of the proposed route. Five pinch points resulting from narrow ROW, steep slopes and or narrow
bridge facilities have been identified:

1. Downtown River Loop trail between 6* St. SW and 2 St. SW

2. The multi-use trail area along the east side of Cascade Creek between the existing trail and
adjacent child care facility.

The Cascade Creek bridge sidewalk along the south side of Civic Center Dr.

4. A segment of the Kutzky Park multi-use trail just south of Civic Center Dr. and the Cascade

Creek Bridge.
5. 7 Ave SW between 2™ St SW and 6™ St SW (previously identified as exceeding ADA
gradient parameters)

&

Bike and Pedestrian User Groups

The current AASHTO Guide to the Development of Bicycle Facilities encourages designers to
identify their rider type based on the trip purpose (Recreational vs Transportation) and on the level
of comfort and skill of the rider (Causal vs Experienced). An alternate framework for understanding
the US population’s relationship to transportation focused bicycling is illustrated in the figure below.
This classification identifies four categories to address varying attitudes towards bicycling in the US.



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

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

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

No Way, No How (approximately 30% of population) — Persons in this category are not
bicyclists, and perceive severe safety issues with riding in traffic. Some people in this group may
eventually become more regular cyclists with time and education. A significant portion of these
people will not ride a bicycle under any circumstances and may not be physically able to do so.

Pedestrian users are identified in the DMC Development Plan as:

Residents: people living in Rochester who will help transform downtown into a 24-hour mixed
use neighborhood.

Commuters: people traveling in and out of the City for employment who will have convenient
access to fast and reliable multimodal transit, and an update bicycle and pedestrian network.

Businesses: physicians, researchers, scientists, professional service enterprises, commercial and
personal service providers.

Patients / Patient Companions: people receiving medical services and those who accompany
them during their visits.

Visitors: people coming to downtown Rochester for a wide range of purposes from family
gatherings to regional and seasonal activities, sporting events, arts and cultural performances,
conferences and conventions.

These user groups include people of all ages, activity levels and abilities ranging from independently
mobile to mobility device assisted. The City Loop’s pedestrian facilities will be planned, designed

and maintained to support the full range of users.



Bike Share

In 2013, Nice Ride Minnesota and Blue Cross Blue Shield Center for Prevention commissioned
Nelson\Nygaard to conduct a bike share study to determine if bike shate would be feasible in
Rochester. In part, the study considered population density, potential use, and the extent to which
the Mayo Clinic would influence the location of stations. The study compared potential bike share in
Rochester with existing bike share programs in three comparable cities, Madison, W1, St. Paul, and
Chattanooga, TN.

Based upon a review of comparable cities and existing and planned conditions in Rochester, the
study forecast the number of annual trips that could be expected were between 21,200 and 26,500.
These numbers assumed the completion of bike lanes on 2™, 3, and 4™ Avenues, the installation of
a protected bike lane (cycle track) along 3 Street SE and several bike boulevards.

Since 2013, the vision of the DMC has become more clear, and the concept of the City Loop has
been introduced. Bike share use would be impacted by the envisioned growth and increased
residential and worker density within the DMC Development District. More residents, workers, and
visitors are likely to reach the DMC via expanded public transportation options. It is assumed that
some of these people would be interested in using bike share to complete short trips within the
DMC development district. The development of the City Loop would further encourage bike share
use, as people would have a comfortable and attractive bike facility to use to connect to destinations
throughout the DMC.

With the development of DMC centers of resident and worker density, further improvement of the
bike network, and increased access to transit, we believe bike share use could be increased by as
much as 10% above the projections completed in 2013. This would bring the total to 23,320-29,150
annual trips on bike share.

Public Health

Why health is relevant to DMC City Loop

The City of Rochester aspires to be a city of health. In order to holistically achieve this goal,
investment in active transportation infrastructure and programming is an essential part of the
equation. The physical, mental, and social health benefits of active travel, as well as the reduction in
localized road network congestion and conflicts will help propel Rochester into the next generation
of healthy living. Residents throughout the city will be able to actively commute to work, and
visitors and patients alike will be able to easily and safely walk or bike from their accommodations to
the medical center, services, and amenities. The DMC City Loop presents an unprecedented
opportunity for the City of Rochester to transform their transportation network and improve the
overall health and wellness of the city.

Chronic disease is the leading cause of death and disability in the United States, which results in

approximately 70% of deaths each year'. It is well understood that increasing physical activity levels
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is one of the most effective ways to reduce the risk of chronic diseases and related risk factors.
Specifically, physical activity is associated with reductions in the risk of overweight/obesity, high
blood pressure, abnormal cholesterol, diabetes, coronary heart disease, some cancers, depression,
and all-cause mortality.™ ™ ™"

However, in order to realize the benefits that physical activity can have for Rochester residents,
people who work in Rochester, and those visiting the city, the city’s active transportation

infrastructure must be designed to meet a high level of safety and comfort to encourage walking and
biking.

It is well documented that roadway safety is one of the biggest barriers to increasing the rate of
walking and biking. This is one of the reasons that the DMC City Loop will offer bicycle and
pedestrian facilities that are separated from road traffic. Studies have shown that bicycling may
increase by as much as 75 percent after implementing separated bike lanes, and pedestrian safety is
also shown to benefit. The DMC City Loop will specifically target the 60 percent of people who are
interested in biking and walking throughout the city, but who are concerned about their safety. The
DMC City Loop will also provide accessible infrastructure to ensure that all ages and abilities can
benefit from active transportation.

The following analysis includes a background of the factors that shape human and community
health; the benchmarking methodology used for Rochestet’s health conditions assessment; and
findings from the health conditions assessment for Rochester, inclusive of an explanation of how
active transportation can have a positive impact on chronic disease indicators.

What Shapes Health

Determinants of health are factors that contribute to a person's current state of health. These
determinants are clinical care, biology and genetics, social and economic factors, health behaviors,
physical environment. Scientists do not know the precise contribution of each determinant, but
health behaviors, the physical environment, and social and economic factors account for
approximately 60-75% of the health factors that contribute to shaping health outcomes, which are
all factors that can be impacted by physical activity.

Physical activity is one of the best ways to reduce the risk of overweight/obesity, high blood
pressure, and abnormal cholesterol, all risk factors for diabetes. For example, thirty minutes of
moderate-intensity physical activity has also been shown to directly reduce the risk of diabetes up to
30-50 percent ™.

Through the following analysis, we found that in the City of Rochester there are moderate rates of
poor health within the DMC District and in adjacent neighborhoods. Most concerning is that there
are higher rates of coronary heart disease in Rochester as compared to the average rate in the State
of Minnesota and the United States.
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Benchmarking Methodology

The benchmarking process used in this analysis compared health measures for the City of Rochester
to the State of Minnesota and the United States. This process also mapped the geographic
distribution of specific chronic diseases within the city. As a starting point, we performed a cursory
analysis of the health conditions in the City of Rochester and found evidence of a number of health
concerns. While limited in scope, four chronic disease indicators including obesity prevalence,
diabetes prevalence, coronary heart disease, and mental health were selected as a focus for this
analysis due to their rates within the city and the potential impact that increased physical activity can
have on improving these specific health outcomes. This initial analysis provides a snapshot of
Rochestet’s health status, but it is recommended that additional chronic disease indicators, social
demographic data, collision data, and travel behavior be evaluated to provide a more complete
picture of the overall state of health in the city. Additionally, supplemental research and geographic
mapping of social demographic data, such as age, race, income, and education is recommended to
further understand the geographic correlations between social demographics and health outcome

measures.

The analysis was conducted using census tract data from the Centers for Disease Control and

Prevention’s (CDC) 500 Cities project, a dataset inclusive of city and census tract-level data,
11



obtained using small area estimation methods, for 27 chronic disease measures for the 500 largest
American cities.” Using this data, we established the average prevalence rate for each indicator and
then generated choropleth maps that graphically illustrate the distribution of the average, above
average, and below average prevalence rate for each indicator. The analysis also included a
comparative analysis for each indicator at the state and national level.

Findings

Opverall the rate of chronic disease in Rochester is better than compared to the state of Minnesota
the country as a whole. Yet, there are higher rates of NCD in neighborhoods within and adjacent to
the DMC district. Below is a sampling of health status measures in the City of Rochester.

e 22.5% of adult residents are obese
e 7.1% of adult residents have been diagnosed with diabetes
e 5% of adult residents have coronary heart disease

e 8.4% of adult residents have reported that during the past 30 days, their mental health, which
includes stress, depression, and problems with emotions, was not good for at least 14 days

Obesity Prevalence

Obesity is a nationwide epidemic that affects over one third of the U.S. adult population and
approximately one fifth of U.S. children (age 2-19)* *. Obesity impacts individuals emotionally and
socially, and is associated with a number of serious chronic illnesses including high blood pressure,
high cholesterol, stroke, diabetes, asthma, heart disease, and certain types of cancer ***". Of the
ten leading causes of death in the United States, obesity is linked to seven of these conditions. *",

Active transportation presents an important opportunity to begin to reduce the incidence of obesity
in an area and improve overall resident health. Active transportation allows people to incorporate
physical activity into their daily routines and is associated with greater rates of walking and cycling,
physical activity, and lower rates of obesity.™" For example, for every 0.62 mile walked per day, there

xviii

is an associated 5 percent reduction in the likelihood of obesity.
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The analysis found that the City of Rochester has lower prevalence rates (22.5%) of obesity as
compared to 27.6% for the State of Minnesota, and 29.5% for the United States. However, within
the city there are higher rates of obesity showing up on the west side of the DMC District and the
southeast sector of the city.

Note: The dotted-red line on the map represents the proposed route for the DMC City Loop.

Diabetes Prevalence

The diabetes prevalence indicator reports the percentage of adults in Rochester, MN who have ever
been told by a doctor that they have diabetes ™. As of 2015, approximately one in eleven Americans
has diabetes and it is the seventh leading cause of death in the United States *>*.

The health risks associated with diabetes include heart disease, stroke, blindness, kidney disease, high
cholesterol, and permanent lower-extremity nerve damage ** . Risk factors associated with
diabetes that can be controlled for prevention include overweight/obesity, physical inactivity, high
blood pressure, and abnormal cholesterol **.

Active transportation has a direct and positive impact on numerous risk factors associated with
diabetes. Specifically, active transportation, inclusive of walking and bicycling, as well as taking
public transportation is inextricably linked with increased rates of physical activity and evidence-
based reductions in rates of overweight and obesity. It has been found that thirty minutes of
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moderate-intensity physical activity can directly reduce the risk of diabetes by as much as 30-50

XXV

percent.

The analysis found that the City of Rochester has a lower prevalence (7.1%) of obesity as compared
to 8.1% for the State of Minnesota, and 10.5% for the United States. Within the city, the highest
rates of CHD show up in the east side of the DMC District and north of the DMC.

Note: The dotted-red line on the map represents the proposed route for the DMC City Loop.

Coronary Heart Disease

Coronary Heart Disease (CHD) is leading cause of death for both men and women in the United
States, with one in every four deaths per year caused by coronary heart disease . The heart disease
indicator reports the percentage of adults (18+) in Rochester, MN that has ever been told by a
doctor that they have CHD or angina ™. Genetic factors play a role in people’s risk for CHD, but a
number of risk factors are highly preventable, including diabetes, overweight/obesity, poor diet, and
physical inactivity **".

The analysis found that the City of Rochester has a higher prevalence rate (5.0%) of CHD as
compared to 3.5% for the State of Minnesota, and 4.4% for the United States. Within the city, the
highest rates of CHD show up in the east side of the DMC District and north of the DMC. At the
January 24™ public outreach meeting, there was feedback from the public that this may be due to
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higher concentration of older residents in these areas, particularly in the neighborhood to the north
of the DMC District.

Active transportation is an important tool for creating a balanced transportation system designed to
meet everyone’s needs and abilities, regardless of age. Creating a network that encourages safe
walking, biking, and access to transit allows residents to incorporate low-impact physical activity into
their everyday routines, as well as encourages long-term positive health behaviors. These behaviors
in turn, have been shown to be positively associated with reduced risk of coronary heart disease.

xxix

Note: The dotted-red line on the map represents the proposed route for the DMC City Loop.

Mental Health

In the United States, approximately one in five adults experiences a mental illness in a given year,
with the majority being anxiety disorders and depression **. The mental illness indicator reports the
percentage of adults (18+) reporting any mental illness in the past year (61). A mental illness is
defined by the National Alliance on Mental Illness as a condition that affects a person’s thinking,

feeling, or mood ™.
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Many protective factors for mental illness are positively associated with walking and bicycling,
including individual self-esteem, confidence, stress management, fitness, and social support. ™
Evidence has shown that walking and/or cycling for even short periods throughout the day can lead
to reduced anxiety, stress, and depression, and improved self-esteem and social interaction, ™ >
One study in particular, found that thirty minutes a day of moderate intensity physical activity
(walking or biking) at least 3 days a week, is associated with reduced anxiety, depression, and

XXXV

improved self-esteem and social interaction

The analysis found that the City of Rochester has a higher prevalence (8.4%) of poor mental health
as compared to 8.3% for the State of Minnesota, but lower than the United States which is 11.4%.
Within the city there are higher rates of poor mental health showing up on the west side of the
DMC District, the adjacent neighborhoods to the north, and the southeast sector of the city. Similar
to the other health indicators, we recommend further investigation into census demographic data in
these areas and to discuss findings with public health and community stakeholders to better
understand what may be contributing to these patterns.

Note: The dotted-red line on the map represents the proposed route for the DMC City Loop.

Conclusion

The DMC City Loop presents a unique opportunity for the City of Rochester to achieve its
aspiration of a city of health. Not only will Rochester be known for its world-class medical facilities
and services, but also for its exemplary active transportation facilities that promote physical activity
and overall wellness for city residents, employees, and visitors. Active transportation is one of the
easiest ways to reduce the prevalence of obesity and overweight, diabetes, cardiovascular and mental
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health, among other risk factors and health concerns. The DMC City Loop will offer a safe and
comfortable separated facility for active transportation users of all ages and abilities and will be a
destination location within the city.

Bicycle Level of Traffic Stress, Figures 6-11

Introduction

As part of the Destination Medical Center (DMC) City Loop planning and concept development, an
investigation of existing bicycle comfort was completed using a Bicycle Level of Traffic Stress (LLTS)
Analysis. This analysis uses street characteristics to rate the roadway from 1 — 4, from most to least
comfortable for bicyclists. This analysis acknowledges that comfort and perceived safety are strongly
tied to bicycle use. If people do not feel comfortable or safe biking on city streets, they are unlikely
to choose to bike for transportation or recreation.

As the City of Rochester considers bicycle improvements that make up the proposed City Loop, the
LTS analysis performed and detailed below will help highlight locations where potential
improvements could have the biggest effect on a safe, comfortable, and connected bicycle network.

The methods used for the Level of Traffic Stress Analysis were adapted from the 2016 Oregon
Department of Transportation (ODOT) Analysis Procedure Manual'. The approach outlined in the
ODOT report uses roadway network data, including posted speed limit, the number of travel lanes,
and the presence and character of bicycle lanes, as a proxy for bicyclist comfort level. Road
segments are classified into one of four levels of traffic stress based on these factors.

The lowest level of traffic stress, LTS 1, is assigned to low-traffic residential roads that would be
suitable for bicycle use by people of all ages and abilities, including children, and also to multi-use
paths that are separated from motorized traffic. LTS 2 roads are those that could be comfortably
ridden by the most adults. These roads typically have moderate traffic volumes but low speeds.

The higher levels of traffic stress, LTS 3 and 4, correspond to types of cyclists characterized by
Portland’s bicycle coordinator Roger Geller in his Four Types of Cyclists report®. This categorization of
cyclist types is accepted throughout the bicycling planning practice across the U.S. LTS 3 is the level
assigned to roads that would be acceptable to current “enthused and confident” cyclists, who are
typically comfortable bicycling in striped bike lanes and on low to moderate traffic roads with no
dedicated bicycle facilities. LTS 4 is assigned to segments that are only acceptable to “strong and

1 Analysis Procedure Manual methodology relies heavily on the 2012 Mineta Transportation Institute Report 11-19: Low-Stress
Bicycling and Network Connectivity

2 Source: Roger Geller. Four Types of Cyclists. http://www.portlandoregon.gov/transportation/article/237507
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fearless” bicyclists, who will tolerate riding on roadways with higher motorized traffic volumes and
speeds, with our without dedicated bicycle facilities. The definitions for each level of traffic stress
are shown in Table 2. Figure 6 shows existing Rochester streets at each LTS level.

A route consisting of stretches of connected low stress streets may be interrupted by needing to
cross a high stress intersecting street. Because of this, a trip along a comfortable route might be
avoided altogether by a person on a bike — just because of a single uncomfortable crossing. It is
critical to acknowledge that stressful streets in an otherwise low stress network will often discourage
a person from making a trip by bicycle.

Table 2. Levels of Traffic Stress Definitions Source: ODOT Analysis Procedure Manual, Version 2

LTS 1 Represents little traffic stress and requires less attention, so is suitable for all cyclists. This includes children
that ate trained to safely cross intersections (around 10 yrs. old/5th grade) alone and supervising riding
parents of younger children. Generally, the age of 10 is the earliest age that children can adequately
understand traffic and make safe decisions which is also the reason that many youth bike safety programs
target this age level. Traffic speeds are low and there is no more than one lane in each direction.
Intersections are easy to cross by children and adults. Typical locations include residential local streets and

separated bike paths/cycle tracks.

LTS 2 Represents little traffic stress but requires more attention than young children can handle, so is suitable for
teen and adult cyclists with adequate bike handling skills. Traffic speeds are slightly higher but speed
differentials are still low and roadways can be up to three lanes wide in total for both directions.
Intersections are not difficult to cross for most teenagers and adults. Typical locations include collector-level

streets with bike lanes and local streets that might intersect arterials.

LTS3 Represents moderate stress and suitable for most observant adult cyclists. Traffic speeds are moderate but
can be on roadways up to five lanes wide in both directions. Intersections are still perceived to be safe by

most adults. Typical locations include low-speed arterials without bike lanes.

LTS 4 Represents high stress and suitable for experienced and skilled cyclists. Traffic speeds are moderate to high
and can be on roadways from two to over five lanes wide in both directions. Intersections can be complex,
wide, and or high volume/speed that can be perceived as unsafe by adults and are difficult to cross. Typical

locations include high-speed or multilane roadways with narrow or no bike lanes or shoulders.
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Figure 6. Four LTS levels existing in Rochester

Bikeways of the City Loop are recommended to be designed for All Ages and Abilities (often
referred to as AAA). An AAA network invites more of the population to ride because improved

safety and comfort. Because of this, priority should be given to projects that upgrade roadways
and network connections to LTS 1.

Methodology

The categorization of roadways in and around the proposed DMC Development District was completed
through an analysis of street segments, intersections, and approaches using spatial (GIS) data and aerial
imagery. Where GIS data was unavailable, spot checks were completed using a combination of high-
resolution aerial imagery, on site field review by the project team, and Google Streetview. The extent of the
study area is based on the DMC Development District boundary. Because the proposed City Loop alignment
extends outside of the DMC Development District, the LTS analysis study area was expanded to include the
City Loop alignment. The existing trail system of off street facilities that supplements the street network was

analyzed and was considered separately from the on-street network.

Broadly, every street link (a section of roadway) received #p #o three scores based on its characteristics: one
score for its segment, the space of roadway between intersecting streets; one score for its approach, the area
of the segment with turn lanes, where present; and one score for its intersection, where one segment crosses

another, where present. Figure 7 helps illustrate the three possible sections of a roadway that were scored.
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Figure 7. A street link showing the three possible scores it could receive. Because not all links have

these three sections, some links may instead receive a single score for segment level of traffic stress.

The three scores assigned were based on a link’s characteristics that affect a bicyclist’s feeling of safety and
comfort. The scores ranged from 1 to 4, where 1 represents the lowest stress, and 4 represents highest stress
and discomfort. These three scores, (when all were assigned), determined the overall LTS score. The overall
LTS score a link received was based on a “weakest link” methodology. That is, if a link received a segment

score of 2, an approach score of 4, and an intersection score of 3, the overall link score assigned was LTS 4.

The following list is a summary of street characteristics that affect the LTS score assigned to a segment,
approach, and intersection, thereby affecting the overall LTS score assigned. Tables 3-10 include detailed

descriptions of how street characteristics affected LTS.

Segment

e Bike lane or mixed traffic

e Width of bike lane, if present

e Bike lane along parking lane or curb, if present

e DPosted speed limit

e Number of travel lanes

e Frequent lane blockage (commercial vehicles, transit vehicles, etc)
e Presence of centerline

e Presence of sharrow markings

Table 3. Scoring criteria for bike lane segments without adjacent parking lane (ODOT)

1 Lane per direction 22 lanes per direction
Prevailingor | =27 55-7 <55 Frequent bike lane 2> 7 (Buffered | <7’ bike lane or
Posted Speed | (Buffered Bike lane Bike lane blockagel bike lane) frequent

bike lane) blockage!
<30 mph LTS 1 LTS 1 LTS 2 LTS3 LTS 1 LTS3
35 mph LTS 2 LTS3 LTS3 LTS3 LTS 2 LTS3
240 mph LTS3 LTS 4 LTS 4 LTS 4 LTS3 LTS 4

ITypically occurs in urban areas (i.e. delivery trucks, parking maneuvers, stopped buses).
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Table 4. Scoring criteria for bike lane segments with adjacent parking lane

1 Lane per direction 22 lanes per direction
Prevailing or Posted | = 15’ bike lane + | 14’ —14.5 bike | < 13’ bike 215’ bike lane | < 14.5’ bike
Speed parking lane + parking | lane + + parking lane +
parking or parking or
Frequent Frequent
blockage blockage!
<25 mph LTS 1 LTS 2 LTS3 LTS 2 LTS3
30 mph LTS 1 LTS 2 LTS 3 LTS 2 LTS3
35 mph LTS 2 LTS3 LTS3 LTS3 LTS3
240 mph LTS 2 LTS 4 LTS 4 LTS3 LTS 4
ITypically occurs in urban areas (i.e. delivery trucks, parking maneuvers, stopped buses).
Table 5. Scoring critetia for utban/suburban mixed traffic
Prevailing Speed or | Unmarked Centerline | 11lane per direction 2 lanes per 3+ lanes per
Speed Limit (mph) direction direction
< 25! LTS1 LTS 2 LTS3 LTS 4
30 LTS 2 LTS3 LTS 4 LTS 4
235 LTS3 LTS 4 LTS 4 LTS 4

Presesence of “sharrow” markings may reduce the LTS by a level for 25 mph or less sections depending on overall area context.

Approach

e Presence of right turn lanes (where bikes and cars might mix)

e Presence of left turn lanes (where a bike must merge/cross to reach left turn lane to make left turn)

e Length of turn lane

e DPosted speed limit

Table 6. Scoring criteria for approaches with right turn lanes. This measures the level of stress a person

on a bicycle would experience while sharing a right turn lane with a vehicle.

Right-turn lane configuration | Right-turn lane | Bike Lane Vehicle Turning Speed LTS
length (ft) Approach (mph)?
Alignment
Single <150 Straight <15 2
Single >150 Straight <20 3
Single Any Left <15 3
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Single! ot Dual Exclusive/ Any Any

Shared

TAny other single right turn lane configuration not shown above.

Any

2This is vehicle speed at the corner, not the speed crossing the bike lane. Corner radius can also be used as a proxy for turning speeds.

On approaches without exclusive left turn lanes, a person on a bicycle would be riding in close proximity to
the space from which a left turn is made, and there is little lateral maneuvering that must be made. However,
on street approaches where there is a separate left turn lane, a person on a bicycle must merge from the right
side of the road across lanes to reach the left turn lane. This can be a stressful maneuver, especially where
vehicle speeds ate greater or where multiple lanes must be crossed by a person on a bicycle. In Table 7
below, the columns indicate the Level of Traffic Stress scoring based upon the number of lanes that a person

would need to cross to make a left turn on their bicycle.

Table 7. Scoring criteria for approaches with left turn lanes. This measures the level of stress a person on

a bicycle would experience while merging to make a left turn.

Left Turn Lane Criteria No lane 11lane crossed 2+ lanes Dual shared or
Prevailing Speed or Speed crossed! crossed exclusive left turn
Limit (mph) lane?

<25 LTS 2 LTS 2 LTS 3 LTS 4

30 LTS 2 LTS 3 LTS 4 LTS 4

> 35 LTS 3 LTS 4 LTS 4 LTS 4

For shared through left lanes or where mixed traffic conditions occur (no bike lanes)

2Any other single left turn lane configuration not shown above.

Intersection

e Presence of traffic signal
e Number of lanes that must be crossed on intersecting street
e DPosted speed limit on intersecting street

e Presence of median island

Signalized intersections do not create a batrier to people on bicycles because of the protected signal phase for
crossing. Because of this, all intersections with signalized crossings were given an LTS 1 intersection score in
this analysis. However, intersection approaches could be assigned lower scores than the intersection itself due

to the presence of right and/or left turn lanes on the approach to the signalized intersection.
Table 8. Scoring criteria for unsignalized intersection crossing without median refuge

Prevailing Speed or Total Lanes Crossed (Both Directions)
Speed Limit (mph)

< 3 Lanes 4 -5 Lanes > 6 Lanes

<25 LTS 1 LTS 2 LTS 4
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30 LTS 1 LTS 2 LTS 4
35 LTS 2 LTS 3 LTS 4
= 40 LTS 3 LTS 4 LTS 4

Table 9. Scoring criteria for unsignalized intersection crossing with median refuge

Prevailing Speed or Maximum Through/Turn Lanes Crossed per Direction
Speed Limit (mph)
1-2 Lanes 2-3 Lanes 4+ Lanes
<25 LTS 1! LTS 1! LTS 2
30 LTS 1! LTS 2 LTS3
35 LTS 2 LTS3 LTS 4
=40 LTS3 LTS 4 LTS 4

IRefuge should be at least 10 feet to accommodate a wide range of bicyclists (i.e. bicycle with a trailer) for LTS 1, otherwise LTS=2

for refuges 6 to <10 feet.

Results

Figure 8 shows the results of the LTS analysis in and around the DMC Development District. The proposed

City Loop alignment is shown in gray. Table 10 shows the percentage of analyzed roadway that was

categorized at each LTS level.

Table 10. Amount of analyzed roadway in each LTS level

LTS Length of analyzed Percentage of analyzed
roadway? roadway 2
11 0.9 mi 2%
2 19.7 mi 47 %
3 11.3 mi 27 %
4 10.3 mi 24 %

Ithis does not include the off street trail network along Cascade Creek and the Zumbro River

2double carriage way roads were considered redundant in terms of mileage. Civic Center Drive and Broadway roadway miles were

counted only once, the redundant travelways were not counted.
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LTS 1 roadways, shown in dark green in Figure 8, made up a small portion of the study area. The majority of
these LTS 1 links existed on roadways that do not have an intersection or an approach — often as dead end

streets.

LTS 2 roadways, shown in lighter green, made up a significant portion of the study area on local residential
streets where the street network often had lower speeds, no centerline, and intersections that were

comfortable to cross.

LTS 3 roadways, shown in orange, were those that typically had a marked centerline, indicating space enough
for two way travel. Often, posted speed limits were 30 miles per hour, or had intersection approaches that

required people on bicycles to share travel lanes with turning vehicles.

LTS 4 roadways, shown in red, were those roadways that had higher traffic speeds, mixed intersection

approaches, and difficult intersection crossings.

Trail Network

The off street trail network along the Zumbro River and Cascade Creek offers a comfortable riding
experience for people on bicycles in the area. Indeed, when scoring the trail segments and intersections with
the street network, all trails in the area received an overall LTS score of 1. Figure 9 shows the trails in the
area as LTS 1, in dark green. This existing trail network is an important asset and was used when considering

the low stress bicycling in Rochester.

Cluster Analysis

Figure 10 shows connected LTS 1 or LTS 2 roadways. Each differently colored cluster represents the extent
a person on a bicycle could ride and remain on an LTS 1 or 2 roadway. Where each colored cluster ends, a
rider would encounter a roadway exceeding LTS 2. This analysis considered the existing trail system, shown
in dark green. The trail system plays an important role in connecting LTS 1 and 2 roadways to extend the

distance that a person could travel under LTS 1 and 2 conditions.

The cluster shown in blue displays the network of LTS 1 and 2 roadways in and around the northwest
portion of the DMC Development District. The LTS 1 and 2 network is supported by the trails along
Cascade Creek (through Kutzky Park), which provides a low-stress connection across Civic Center Drive
NW.

The connected clusters in purple show the network of LTS 1 and 2 roadways connected by existing trails in
Soldiers Memorial Field, along the Zumbro River, and through Silver Lake Park. These trails provide

crossings of the river on low stress bicycle and pedestrian-only bridges.

The clusters that are not purple or blue are disconnected from each other, regardless of the existing trail.
Before being able to connect to another cluster, a person riding a bicycle on these streets would encounter a

roadway exceeding LTS 1 or 2.
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Discussion

As part of DMC planning, Rochester aims to create quality and safe bicycle infrastructure in order to make

bicycling comfortable and attractive for people of all ages and abilities, and therefore increase the number of
people using bicycles for transportation as the DMC grows. LTS 1 roadways are considered comfortable for
adults and many children. Projects that improve safety and comfort to a level of LTS 1 on existing roadways,

intersections and connections should be prioritized in order to reach the bicycle mode share targets
established by the DMC.

The Cluster Analysis provided insight into improvements that might yield the highest benefit to people on
bicycles. These improvements are those that connect existing and separated LTS 1 or 2 roadways, shown as
colored clusters in Figure 10. Making a connection between two clusters would allow a person on a bike
access to additional safe and comfortable streets. For example, an improvement made along 204 St SW at 7
Ave SW to facilitate safe and comfortable crossing of the street would connect two very large clusters

currently separated, shown in blue and purple in Figure 5.

It is important to note that a connection from south of 2nd St SW to the north of 27d St SW must upgrade the
existing crossing from its current LTS level to an LTS 1 or 2, in order to

make the connection comfortable for all ages and abilities. Referring to

Figure 8, we see that 27 St SW is currently an LTS 4. A half block

connection along and across 27 St SW would connect two clusters.

However, this connection must be safe and comfortable enough to

achieve LTS 1 or 2. The proposed alignment of the City Loop falls on

this important section of 27 St SW. It is critical that improvements

address the existing uncomfortable conditions along this roadway.

The proposed City Loop alignment would serve to connect several

clusters of LTS 1 and 2 roadways isolated from one another. Considering

the connections provided by the existing trail network, there are

currently 16 separate clusters. If the City Loop were constructed at a

level of LTS 1 or 2, it would connect three additional clusters with the

LTS 1 or 2 network currently connected by the existing trail system.

Figure 11 shows LTS 1 and 2 clusters in purple that would be connected

by the proposed City Loop alignment. With the City Loop in place, a

person would be able to bicycle on 17.91 miles? of connected LTS 1 or 2

roads. This network is shown in Figure 11 in purple. Currently, the largest extent of LTS 1 or 2 roads is 11.65
miles® — shown in Figure 5 in purple. The addition of the City Loop at the level of LTS 1 or 2 would more

than double the largest existing cluster and open more destinations to people on bicycles.

3 These mileages do not include the length of the City Loop itself (roughly 4 miles), or the existing trail network (9.84 miles)
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It is important to point out the lack of LTS 1 and 2 roadways in the downtown area — between 4 Ave NW
and the River, and between Civic Center Drive and 4t St SW. This section of the City contains a large
number of jobs and some of the most stressful and uncomfortable roadways on which to bicycle. While the
proposed City Loop would construct safe and comfortable bicycle facilities around the downtown core, the
City Loop would need to be supplemented by additional LTS 1 or 2 bicycle facilities for downtown to be
truly inviting to most people on bikes. Physically protected bike facilities would be the most appropriate LTS

1 and 2 facilities in downtown Rochester, given the existing traffic speeds and volumes.

Conclusion

The LTS analysis performed and discussed above highlights the need for safe and comfortable connections in
and around the DMC Development District. While there are existing roadways comfortable enough for
adults and most children, they are limited to off street trails and the residential areas of the city and have
limited connections to destinations within the DMC Development District. The proposed City Loop
alignment provides significant benefits in terms of network connectivity and leverages places that are already
safe and rideable, such as low stress city streets. Prioritizing improvements that make connections between

existing low stress clusters will be critical to expanding areas that are comfortable for people on bikes.

As proposed, the City Loop does not address the lack of safe and comfortable roadways in the downtown
area. Further projects should consider addressing this gap. Although the distance of uncomfortable roadways
in this area is relatively low, even the shortest gap will discourage the vast majority of people from choosing
to ride a bicycle. The proposed City Loop alignment provides a skeleton off which a comfortable downtown
network can be built.

Attachments:
Figures 2,3,4,5,8,9,10,11

Table 1- City Loop Spatial Analysis Update and Pinch Points
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Table 1. DMC City Loop Corridor Spatial Analysis and Pinch Points - 3/23/17

Pavement |Pavement
Street Termini ROW Width [Width 1 Width 2 Recommended Design Comments / Trade Offs Bike Share Locations
Central Park and Transit Terrace
3RD STREET NW 1ST AVE NW TO 2ND AVE NW 75 31 Decorative walkway and two-way raised |The City Loop could be adjacent to Central Park, which provides flexibility for
separated bikeway - south side of street  |placement. The walkway could be widened and enhanced, existing street trees
could remain in place and angled parking could be repurposed as a 2-way bikeway.
If on-street parking is required then it could be converted to run parallel, street
trees would need to be removed for the bikeway, and the walkway would be
pushed southward into park. This would also require relocating several horse
shoe pits and benches.
3RD STREET NW 2ND AVE NW TO 3RD AVE NW 75 33 40 Decorative walkway and two-way raised |On-street parking would need to be removed to accommodate the City Loop.
separated bikeway - south side of street
Cultural Crescent / Waterfront
RAIL SPUR 12.50to 25 Decorative walkway and two-way raised  |Requires either short-to medium term implementation of temporary City Loop in
separated bikeway - south side of street - [another corridor OR waiting and implementing as later, future phase.
long-term design once spur is abandoned
1ST STREET NE RIVER TO CIVIC CENTER DR NE 75 50 Impacts to on-street parking on one side of the street. It is recommended to
Decorative walkway and two-way raised repurpose existing street space to avoid impacts to street trees and the Riverview
separated bikeway - north side Suites driveway.
1ST STREET NE CIVIC CENTER DR NE TO 3RD AVE NW 75 41 50 . . Impacts to on-street parking on one side of the street. It is recommended to
Decorative walkway and two-way raised e oo
separated bikeway-north side repurpose existing street space to avoid impacts to mature street trees.
1s AVE SE CENTER TO 1ST STREET SE 75 24 . . Traffic will need to be removed in the long-term to accommodate City Loop,
Decorative walkway and two-way raised X R
R . future phase once rail spur is abandoned
separated bikeway-east side
1st AVE SE 1ST TO 2ND STREET SE 75 29 Decorative walkway and two-way raised  |Traffic will need to be removed in the long-term to accommodate City Loop,
separated bikeway-east side future phase once rail spur is abandoned
Downtown River Loop [BROADWAY AVE S TO 2nd St SW Varies 10 2-way bikeway on west bank, decorative |Narrow paths, variable ROW's and variable slopes, overhead bridges and multiple
Tail pedestrian path on east bank - short term. |concrete retaining walls create several signifcant PINCH POINTS and suggest need
for decoupling the joint facility. Redesign reconstruction of existing west bank
trail facility as a conjoined walking and biking facility is recommended in the long-
term.
Soldier's Memorial Field & U of M
6TH STREET SW BROADWAY AVE S TO 1ST AVE SW 70 61 3 . Requires removal of one travel or turn lane, or impacts to street trees and
Decorative walkway and two-way raised K L
. i possible acquisition of ROW.
separated bikeway - north side
6TH STREET SW 1ST AVE SW TO 2ND AVE SW 75 44 59 Impacts to on-street parking on one side of the street. It is recommended to
repurpose existing street space to avoid impacts to new streetscaping as part of
Decorative walkway and two-way raised the recent street reconstruction and redevelopment. There would be some
separated bikeway - north side impacts to bump-outs.
6TH STREET SW 2ND AVE SW TO 3RD AVE SW 75 45 Recommend shifting sidewalk slightly north and constructing City Loop in place of
Decorative walkway and two-way raised  |the existing bike lane and boulevard. There do not appear to be right of way
separated bikeway - north side impacts.
6TH STREET SW 3RD AVE SW TO 4TH AVE SW 75 46 Decorative walkway and two-way raised  [The City Loop could be constructed in place of the existing turn and bike lanes NN Study recommended at
separated bikeway - north side without impacts behind the curb. If turn lanes remain, there will be impacts toa |7th St and 3rd Ave S.
mature tree on the north side of the street and possible private property impacts |Recommend shifting location
(to an apartment driveway and steps to a home). It is not clear whether the to 6st St and 3rd Ave S.
apartment driveway and steps are within or outside existing ROW.
4TH AVENUE SW 6TH AVE SW TO 7TH ST SW 75 38 Decorative walkway and two-way raised  |Requires removal of on-street parking on one side of the street.
separated bikeway - west side
4TH AVENUE SW 7TH ST SW TO 6TH ST SW 75 33 Decorative walkway and two-way raised  |Requires removal of on-street parking on one side of the street.
separated bikeway - west side
Saint Mary's Place & Historic Pill Hill
6TH STREET SW 4TH AVE SW TO 5TH AVE SW 75 33 45 Recommend removing on-street parking on one side of the street in order to
Decorative walkway and two-way raised ~[Preserve mature street trees. The City Loop would impact bump-outs at 5th Ave
separated bikeway - north side SW.
6TH STREET SW 5TH AVE SW TO 6TH AVE SW 75 36 Decorative walkway and two-way raised Impacts to on-street parking on one side of the street. Recommend constructing
separated bikeway - north side City Loop in place of parking to preserve mature street trees.
6TH STREET SW 6TH AVE SW TO 7TH AVE SW 75 33 Decorative walkway and two-way raised  |No parking is currently allowed on this block, but it is possible the street is used
separated bikeway - north side for school bus queuing. Recommend repurposing roadway space to avoid impacts
to mature street trees and utilities.
7TH AVENUE SW 6TH ST SW TO 5TH ST SW 75 28 NA Doesn't meet ADA gradient requirements- not recommended for City Loop route.
7TH AVENUE SW 5TH ST SW TO 4TH ST SW 75 28 NA Doesn't meet ADA gradient requirements- not recommended for City Loop route.
7TH AVENUE SW 4TH ST SW TO 3RD ST SW 75 25 NA Doesn't meet ADA gradient requirements- not recommended for City Loop route.
7TH AVENUE SW 3RD ST SW TO 2ND ST SW 75 24 NA Doesn't meet ADA gradient requirements- not recommended for City Loop route.
2ND STREET SW 7TH AVE SW TO 9TH AVE SW 100 6.5 TO 34 (WB 28 (EB) Decorative walkway and two-way raised  |Impacts to on-street parking and/or newly installed streetscaping.
separated bikeway - north side
2ND STREET SW 9TH AVE SW TO 11TH AVE SW 100 2770 35 (WB) 28 (EB) Decorative walkway and two-way raised  |Impacts to on-street parking and/or newly installed streetscaping. NN Study: recommended at

separated bikeway - south side

10th Street




Pavement |Pavement
Street Termini ROW Width [Width1 Width 2 Recommended Design Comments / Trade Offs Bike Share Locations
Kutzky Park
11TH AVENUE SW 2ND ST SW TO 1ST ST SW 66 49 Decorative walkway and two-way raised  |Could possibly require removal of one lane or acquisition of a small amount of narrow ROW restricts
separated bikeway - west side additional ROW. placement
11TH AVENUE SW 1ST ST SW TO CENTER STW 66 37 Decorative walkway and two-way raised Recommend repurposing existing street space for the City Loop. No parking is narrow ROW restricts
separated bikeway - west side currently allowed on 11th Ave. If the City Loop is constructed behind the existing [placement
curb it would impact mature trees.
11TH AVENUE SW CENTER ST W TO 1ST ST NW 66 37 Decorative walkway and two-way raised |Recommend repurposing existing street space for the City Loop. No parking is narrow ROW restricts
separated bikeway - west side currently allowed on 11th Ave. If the City Loop is constructed behind the existing |placement
curb it would impact mature trees.
11TH AVENUE SW 1ST ST NW TO 2ND ST NW 66 37 Decorative walkway and two-way raised Recommend repurposing existing street space for the City Loop. No parking is narrow ROW restricts
separated bikeway - west side currently allowed on 11th Ave. If the City Loop is constructed behind the existing [placement
curb it would impact mature trees.
11TH AVENUE SW 2ND ST NW TO RIVER 66 44 Decorative walkway and two-way raised  |None identified narrow ROW restricts
separated bikeway - west side placement
MULTIUSE TRAILAND  [4TH ST NW, CIVIC CENTER DRIVE to Varies 10 Decorative walkway and two-way Area bewteen the existing multiuse trail and adjacent child care facility retaining
BRIDGE SIDEWALK KUTZKY PARK separated bikeway - north side of Cascade [wall is narrow. Adjacent land slopes steeply towards the creek and precludes
Creek introduction of a decoratyive walkway. This area is a significant PINCH POINT. 8 Ft.
wide walkway on Civic Center DRr. bridge is a PINCH POINT. PINCH POINT
condidions also ocurr west of the creek as the trail enters the park. Recommend
approaching Kutzky Park from 8th Ave. NW.
4TH STREET NW 6TH AVE NW TO 7TH AVE NW 63 25 36 Decorative walkway and two-way raised  [Recommend removing parking on the north side of the street. The city loop would |NN Study: recommended at
separated bikeway - north side impact newly constructed bump-outs at 6th Ave. ROW width creates pinch pint 6th Ave, narrow ROW
for City loop. restricts placement
ATH STREET NW 5TH AVE NW TO 6TH AVE NW 75 34 Decorative walkway and two-way raised |Recommend removing parking on one side of the street, possibly both sides in
separated bikeway - north side order to avoid impacts to street trees.
5TH AVE NW 3RD ST NW TO 4TH ST NW 75 40 Decorative walkway and two-way raised  |Recommend removing parking on one side of the street. If the City Loop is
separated bikeway - east or west side of  |constructed behind the existing curb it would impact mature street trees.
street
3RD STREET NW 4TH AVE NW TO 5TH AVE NW 75 26 34 Decorative walkway and two-way raised  |[Recommend removing parking on one side of the street. If the City Loop is
separated bikeway - south side constructed behind the existing curb it would impact mature street trees.
3RD STREET NW 3RD AVE NW TO 4TH AVE NW 75 21 Decorative walkway and two-way raised  [Impacts to landscaping on both sides of 3rd Ave NW.
separated bikeway - south side
Heart of the City
4TH AVENUE SW 6TH ST SW TO 5TH ST SW 75 36 Decorative walkway and two-way raised  |[Recommend removing on-street parking and parking bay on west side of street.
separated bikeway - east or west side of
street
4TH AVENUE SW S5TH ST SW TO 4TH ST SW 75 41 Decorative walkway and two-way raised Recommend removing on-street parking on west side of street.
separated bikeway - east or west side of
street
4TH AVENUE SW 4TH ST SW TO 3RD ST SW 75 44 Decorative walkway and two-way raised  |Recommend removing on-street parking on west side of street.
separated bikeway - east or west side of
street
4TH AVENUE SW 3RD ST SW TO 2ND ST SW 75 33 45 Decorative walkway and two-way raised  |Recommend removing on-street parking on west side of street. NN Study: recommended at
separated bikeway - east or west side of 2nd St
street
4TH AVENUE SW 2ND ST SW TO 1ST ST SW 75 37 Decorative walkway and two-way raised  |Recommend removing on-street parking on west side of street.
separated bikeway - east or west side of
street
4TH AVENUE SW 1ST ST SW TO CENTER STW 75 33 Decorative walkway and two-way raised Recommend removing on-street parking on west side of street.
separated bikeway - east or west side of
street
4TH AVENUE NW CENTER ST W TO 1ST ST NW 75 41 Decorative walkway and two-way raised  [Recommend removing on-street parking on west side of street.
separated bikeway - east or west side of
street
4TH AVENUE NW 1ST ST NW TO 2ND ST NW 75 41 Decorative walkway and two-way raised Recommend removing on-street parking on west side of street.
separated bikeway - east or west side of
street
4TH AVENUE NW 2ND ST NW TO 3RD ST NW 75 40 Decorative walkway and two-way raised  |Recommend removing on-street parking on west side of street.

separated bikeway - east or west side of
street
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Each differently colored cluster represents
LTS 1 or LTS 2 roadways connected by the
existing trail network. A person riding a bicycle
could connect to roadway segments shown

in purple or blue by riding on the existing trail
network.

Clusters shown in colors other than purple
or blue are not connected to other clusters,
and therefore, a person on a bicycle could
not connect to other segments without
encountering roadway exceeding LTS 1 or
LTS 2.
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The roadways depicted in purple are current
LTS 1 or 2 clusters that would be connected
to one another through existing trails and the
proposed City Loop. It is assumed that the
City Loop would be LTS 1 or 2.

The clusters shown in colors other than
purple are those LTS 1 or 2 clusters not
connected to one another.
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Technical Memorandum

DMC Project No. 8620 City Loop

To: Joni Giese, Principal
SRF Consulting Group

From: Bob Kost, ASLA, AICP, LEED-AP
SEH

bkost@sehinc.com
952-912-2604

Date: November 16, 2017
Subject: Interim Deiverable 3 for City Loop
Cc: Colin Harris, Alta Planning and Design, Antonio Rosell, Community Design Group

Introduction

This documents summarizes activities undertaken in Task 6, which identifies development of
purpose and need, evaluation criteria and a comprehensive set of integrated project elements which
validate the vision and advance the design of the City Loop. Design elements include a design
vocabulary for establishing pedestrian and bicycle pathways including proposed cross sections
illustrating the arrangement and widths of walking and biking facilities, recommended surface
materials and furnishings, identification and description of green infrastructure opportunities and
recommendations for operations and maintenance.

Purpose and Need

The Purpose and Need statement is the foundation of any transportation improvement project. It
establishes the issues to be addressed and the means for judging the potential value of alternative
solutions. It includes an assessment of travel and development markets, the findings of

previous studies, a review of existing conditions, and public / stakeholder input. The Purpose

and Need then translates into project goals and objectives that then help in defining the criteria by
which transportation solutions are evaluated.

In the case of a non-motorized, active transportation facility such as the City Loop the development
of a Purpose and Need statement is based on a combination of qualitative and quantitative
information due to the limitation of available cycling and walking travel market and user data. Where
possible, relevant data developed for the Transit Circulator and Street Use studies was utilized.

The purpose of this Memo is to lay out an outline or structure for the development of a formal
Purpose and Need statement for the City Loop facility.

DMUC Transportation & Infrastructure Program Management
City of Rochester, MN



The Purpose and Need statement comprises the following six key elements:

1.

Study area: identifies the geographic location in which the problem and potential solutions
occut.

Planning context: review and analysis of relevant past plans and policies establishing the
foundation for the proposed project.

Project purpose: statement of the fundamental reason for the project.

Needs: description of the transportation problems in the corridor that the project is
intended to address.

Goals and objectives: desired outcomes of the project, and the framework to identify and
evaluate the performance of a proposed transit alternative.

Evaluation criteria: qualitative and quantitative measures used to assess an alternative’s
ability to address the project goals and objectives.

1. Study Area: The area covered by the City Loop study is described in Figure 1.

Figure 1. Study Area

City Loop Area I I- — —

2. Planning Context: Documents and studies reviewed in development of this Purpose and Need
include:



Rochester Downtown Mater Plan Report, 08/2010

DMC Development Plan, 01/2015

Rochester 2nd St Corridor Framework Plan, 02/2009

Mayo Special Service District Plan Five Year Update, 11/2016

Rochester Area Bicycle Master Plan, 03/2012

Rochester Comprehensive Plan 2040 (Draft), 03/2017

DMC Integrated Transit Studies - Transit Circulator and Street Use Studies, 2017

R Mmoo TP

3. Purpose: Provide a uniquely identifiable low stress, attractive, high quality walking and biking
facility providing a connective greenway throughout the DMC District that encourages private

investment and enhances the quality of life.

For Whom:

DMC area employees, businesses, customers, residents, visitors, Civic Center patrons, medical
patients, and patient companions.

These groups have different needs:

- Patients/companions — quiet, contemplative spaces, access to nature

- Customers / Civic Center Patrons - business access, social gathering

- Residents / Employees — active transportation, social gathering, access to natute

City loop can address these needs by providing convenient, safe, high quality connections:

- To landscaped plazas, parks, and natural areas.

- To work places, shops, restaurants and other activity centers.

- To city-wide and regional trail network

Bicycle users are a subgroup of targeted users of special concern due to the lack of adequate
infrastructure in the downtown area of Rochester that provides safe connections to key destinations.
Bicyclists can generally be organized into four categories (and percentages):

1. Strong and Fearless: 1%

2. Enthused and Confident: 5-10%

3. Interested but Concerned: 60%

4. No way, No how: 30%
City loop will focus on addressing needs of the 60%
Top 2 user groups are accustomed and comfortable using mixed traffic / bike facilities.

Why:

- Supports the DMC Vision by improving year-round active transportation and recreation
options

- Improve community health and wellness through walking and biking instead of driving.

- Support environmental sustainability by improving air quality, reducing Rochestet’s carbon
footprint.

- Walking and biking support Mayo strategic initiatives such as the Healthy Living Program.



Strengthen walking and biking connections to each DMC sub-district, linking visitors,
patients/companions, residents and workers to nature, arts, culture, and entertainment — serving
users of all abilities.

4. Needs:

Transportation Related Needs

As described in the DMC Development Plan, the City is expected to experience significant growth
in travel demand in the next 20 years resulting from growth including

Approximately 310,000 square feet of new office/professional space
Approximately 1, 020,000 square feet of Bio-Med-Tech related space
Approximately 8,900,000 square feet of Health care related space
Approximately 1,380 new hotel rooms

Approximately 3,800 new housing units

Approximately 680,000 square feet of new Retail/Dining/Entertainment space
Approximately 26,000 — 28,000 new jobs

Current capacity of the street network cannot accommodate additional peak period traffic
volumes if the current mode split is maintained.

Need to move more people towards transit, walking and biking to alleviate anticipated
congestion.

There is a current lack of bicycle facilities in the DMC area.

Currently, numerous existing sidewalk facilities within the DMC area are do not meet
requirements of the Americans with Disabilities Act (ADA) (see High Level ADA Assessment,
Tech Memo 2.)

Need to improve connections to broader city bikeway and trail network

Health Related Needs

The rate of Coronary Heart Disease (CHD) in Rochester is 5%, compared to 3.5% in the State
of Minnesota and 4.4% in the United States.

In the City of Rochester there are higher rates of CHD, poor mental health, obesity, and
diabetes within DMC district and in adjacent neighborhoods compared to other neighborhoods
in Rochester.

Obesity effects 22.50% of adults (18 years and older) within and adjacent to the DMC district.
The number of Mayo Clinic patients who have special mobility needs are expected to increase

threefold over the next 20 years, many with physical, visual or cognitive impairment that would
benefit enhanced accessibility the City Loop would provide.



Benefits

5. Goals:
1.

Increasing walking and biking will reduce motor vehicle trips, contributing to air quality
improvements.

A minimum of 20 minutes of physical activity such as walking or biking 3 times a week
strengthens the lungs, including those with asthma.

For every 0.6 miles walked there is a 5% reduction in the likelihood of obesity.

20 minutes of walking or biking each day is associated with a 26% lower risk of heart failure in
women and 21% in men.

Walking and biking is significantly less expensive than driving, improving economic well-being.

Low stress, protected bicycle and pedestrian facilities improve safety for all road users, reducing
injury crashes among road users by up to 40% as measured in some studies.

ot W

™

Create an exceptional public realm for healthy, human-powered, transportation that is,
attractive, distinctive, accessible and inclusive to people of all ages, abilities, and states of
wellness.

Increase walking and biking in Rochester and increase the number and percentage of
commuter bike/walk trips to downtown Rochester from an existing bike/walk mode
split of 7% (2008) to 13% by 2035.

Improve public health

Reduce motor vehicle trips

Strengthen connections to passive and active places and spaces, improve connectivity
within downtown and thoughtfully connect downtown to its adjacent neighborhoods
Support DMC economic development initiatives

Boost business vitality at the street level

Reduce the ecological footprint of the city



6. Evaluation Criteria:
Four criteria categories (A-D) were developed for use by all of the DMC Transportation Studies
(Transit, Street Use, Parking, etc.). Detailed, City Loop-specific criteria were developed within

each criteria category for evaluating alternative City Loop route scenarios.

Development

users: |[R-Resident, C-Commuter, B-Business, P/C-Patient and Companion, V-Visitor, A-All
A B [ D
Economy-Economic . . .
.,ADCTOCUEES,, y Community + Experience |Health + Wellness + Safety Delivery

Connects to DMC Districts.
Rate the level of
accessibility for people and
jobs (adjacent land use -
higher density of
residential/commercial =
higher score) (A,R,C,B)

Maximizes connections to
public and semi-public
social spaces, natural areas
and quiet spaces. (A)

**Potential to increase
physical activity and
reduce injuries (A) (As a
proxy for increasing
physical activity, evaluate
safety of the city loop
alternatives as a way to
measure the potential
increased usage by
multiple age and ability)

Fundable total project
capital cost, describe in per
mile terms (A)

Connections with existing
and planned regional
transit hub, regional bus,
circulator stations and PTN
crossings (A)

Quantify: Maximizes
connections to existing and
planned parking to support

a park-once environment
(A,C,P/CV)

Provides direct
connections with Mayo
facilities for patients,
visitors, and wellness
retreat participants (P/C, V)

Transition Plans / ability to
be phased in a logical and
useful manner (A)

Connections to existing
surface parking lots and
proximity to future
redevelopment sites
whereby City Loop may
serve as a catalyst for
private development
(measure # of block faces).
(A)

Meets the principles of
walkability: useful,
comfortable, direct, safe,
and interesting routes. (A)

Minimizes reliance on
wayfinding for navigation
and legibility: follows
existing street grid,
minimizes changes/shifts in
route (V,P/C)

Connections to existing
surface parking facilities.
Catalyst and likelihood for
financial partnership w/
future redevelopment,
private development, and
partnership for funding.
(A)

Length of Loops




Design Vocabulary

See attached

Green Infrastructure Design Guide
See attached

Operations and Maintenance

See attached



Technical Memorandum

DMC Project No. 8620 City Loop

To: Joni Giese, Principal
SRF Consulting Group

From: Bob Kost, ASLA, AICP, LEED-AP
SEH

bkost@sehinc.com
952-912-2604

Date: March 19, 2018 — Updated with Hybrid Scenario
Subject: Draft Interim Deiverable for City Loop - Evalutation of Alternative Route Scenarios
Cc: Colin Harris and Rose Ryan, Alta Planning and Design

Introduction

The DMC Development Plan described an initial route for the City Loop which was reviewed and
analyzed under Tasks 2, 3 and 4. This review of the initial route examined application of ADA
requirements and potential pinch points or ability to fit within existing rights of way. Following the
outcome of this work, a number of alternative alignment scenarios were developed and refined while
working together with the other DMC transportation study teams. Initially, three alternatives were
developed for evaluation:

1. DMC Modified Scenario
2. Scenario A
3. Scenatio D

As illustrated in the attached composite scenario plan, all three of the City Loop scenarios share five
route segments:

2nd Street NW between 5th Ave. NW and North Broadway
Downtown River Loop between 2nd St. SW and 6th Street SW
6th St. SW between South Broadway and 4th Ave. SW

4th Avenue SW between 6th St SW and 2nd St. NW

2nd Street SW between 9th Ave. SW and 4th Ave. SW

ARl

The recommendation for including these five route segments emerged from work previously
undertaken and described in Technical Memos1, 2 and 3 as a part of the overall City Loop study.
Consequently, these shared routes were not subject further evaluation using the scenario criteria.

DMUC Transportation & Infrastructure Program Management
City of Rochester, MN



Evaluation Grading System:

Score: Each criteria will be assigned a rating of "Poor”, "Good", or "Best" for each scenario. The ratings
will correspond to a score of O for NOT APPLICABLE or NONE, 1 for POOR, 5 for GOOD, and 9 for BEST in
the score boxes.

Scoring Style: A criteria can be averaged or quantified as a summation of total items present. These
criteria are defined in the score card's first column.

The total will appear at the bottom of the score sheet once all score boxes have been evaluated.

I:I Economy and Economic Development

I:I Community Experience

|:| Health, Safety, and Wellness
I:l Delivery and Funding

Figure 1 Evalnation Grading System

In addition to developing alternative route scenarios, an extensive process of developing draft and
final evaluation criteria was also undertaken by the study team. The City Loop team established draft
evaluation criteria based on guidance provided by DMC Transportation Study team member,
Nelson Nygaard. Criteria are organized into four categories shown in the Figure 1. Application of
the criteria included use of a number of documents and data sources including but not limited to:
DMC Development Plan, Draft Rochester Comprehensive Plan, Analysis of Redevelopment
Potential along City Loop Alternative Routes, Google Earth, and field reconnaissance. The final
version of these criteria are provided in each of the attached scenario score sheets.

Based upon the application of the evaluation criteria, Scenario A scored the highest and was
recommended for inclusion with the final composite scenario, comprised of the highest ranking
scenarios from the other studies (Transit, Parking, etc.).

Following the review and consideration of the high scoring transit, parking and streets scenarios, a
Hybrid City Loop scenario was developed and evaluated. The outcome of this evaluation is also
included in this memo.

Attachments:

e Composite Scenario Plan
e Hybrid Scenario Plan
e EHvaluation Score Sheets (4)
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Evaluation Criteria for DMC City Loop

R-Resident, C-Commuter, B-Business, P/C-Patient and Companion, V-Visitor, A-All
= N - N oy P
w3 32|323| F2|logw| _Z S
& |y35 208 | 22]8285)| 38 z3
Scoring . 258 agg c—§§ s %®| 382 33 95 5
« 3 3 = «
style Scenario A cedlecz|gzR|282|aER >3 223 Score
= 32 >~ = 2 >3 z|z5 = a = o 6
83[T¢g¢gz|s2 >3g85| 22 ° =
= = S - 3 = = o o o
28| s5|<88| 58|°7 2 23
1. Rate the level of accessibility for people and jobs (adjacent land use - higher density of residential/commercial =
average . 9 9 5 5 1 5 5 5.6
higher score) (A,R,C,B)
average 2. Connections with existing and planned regional transit hub, regional bus, circulator stations and PTN crossings 9 9 5 q 0 0 9 a5
(A)
average |3. Maximizes connections to public and semi-public social spaces, natural areas and quiet spaces. (A) 5 | 5 | 5 | 1 | 5 | 9 | 5 | 5.0
quantify  [4. Maximizes connections to existing and planned parking to support a park-once environment (A,C,P/C,V) 2 | 4 | 0 | 0 | 0 | 0 | 0 | 6.0
average |5. Meets the principles of walkability: useful, comfortable, direct, safe, and interesting routes. (A) 9 | 9 | 5 | 5 | 5 | 5 | 9 | 6.7
average 6. Potential to increase physical activity and reduce injuries (A) (As a proxy for increasing physical activity, evaluate s 1 9 9 9 9 9 o5
Vi
safety of the city loop alternatives as a way to measure the potential increased usage by multiple age and ability)
average |7. Provides direct connections with Mayo facilities for patients, visitors, and wellness retreat participants (P/C, V) 9 0 0 5 0 0 5 2.7
8. Minimizes reliance on wayfinding for navigation and legibility: follows existing street grid, minimizes
average o 9 9 5 5 1 5 9 6.1
changes/shifts in route (V,P/C)
average  |9. Length of Loops 9 | 9 | 9 T 9 T 9 T 9 ] 9 | 9.0
average |10. Fundable total project capital cost, describe in per mile terms (A) 5 | 5 | 9 | 5 | 1 | 9 | 5 | 5.6
average |11. Transition Plans / ability to be phased in a logical and useful manner (A) 5 | 9 | 9 | 5 | 5 | 9 | 5 | 6.7
. 12. Connections to existing surface parking facilities and proximity to future redevelopment sites whereby City
quantify i i 3 5 3 1 0 0 1 13.0
Loop may serve as a catalyst for private development, and partnership. (measure of block faces) (A)
Average Score 6.6 6.2 53 4.3 3.0 5.0 5.9
TOTAL 78.4

lof1l

08/21/17 by S. Sularz



Evaluation Criteria for DMC City Loop

R-Resident C-Commuter B-Business P/C-Patient and Comnanion V-Visitar A-All
= - - 2 o Q
3 2348w 33w 3y 5 TE E'E T g
2 &30y a = 3 Sa| s 2 c wn =2 ]
. 5 Rz333e|532 |32 22 |52 | 3| vE2
Scoring . s |s=23F8laas|ors|sya| 7S >0 e |2%¢9
Scenario D s 3382288 |35%3 S| 82 | |cg |25 2 | Score
Style = |'gE&gE5 2282|8582 |85 |32 |#38
o + 3 o + = s 0 5 o 3 2 I s © 5 ~ >
o L Tl 5 n 3 - b H ~ 3 o [=gie]
° S3 "l ~r®|&0o o T = g g o ;Er © 3
1. Rate the level of accessibility for people and jobs (adjacent land use - higher density of residential/commercial =
average . 5 5 5 5 5 9 9 5.9
higher score) (A,R,C,B)
2.C ti ith existi d pl d regional t it hub, regional bus, circulator stati d PTN i
average onnections with existing and planned regional transit hub, regional bus, circulator stations an crossings 1 5 1 5 1 9 5 0 3 36
(A)
average 3. Maximizes connections to public and semi-public social spaces, natural areas and quiet spaces. (A) 9 | 5 0 0 1 1 5 9 5 | 3.9
quantify |4, Maximizes connections to existing and planned parking to support a park-once environment (A,C,P/C,V) 0 | 5 1 1 0 0 0 0 0 | 7.0
average  [5. Meets the principles of walkability: useful, comfortable, direct, safe, and interesting routes. (A) 5 | 5 5 5 5 5 5 5 9 | 5.4
6. Potential to increase physical activity and reduce injuries (A) (As a proxy for increasing physical activity,
average [evaluate safety of the city loop alternatives as a way to measure the potential increased usage by multiple age 9 5 9 5 9 5 5 9 1 6.3
and ability)
average |7, Provides direct connections with Mayo facilities for patients, visitors, and wellness retreat participants (P/C, V) 0 0 0 0 5 5 1 1 1 1.4
. Minimi li finding f igati legibility: foll isti i
average 8 |n|m|ze.s re.|ance on wayfinding for navigation and legibility: follows existing street grid, minimizes 5 9 9 5 5 5 1 1 0 4.4
changes/shifts in route (V,P/C)
average  |9. Length of Loops 1] 1 1 1 1 1 1 1 1 | 10
average  [10. Fundable total project capital cost, describe in per mile terms (A) 5 | 9 9 5 5 5 5 0 1 | 4.9
average [11. Transition Plans / ability to be phased in a logical and useful manner (A) 9 | 5 5 5 9 5 5 5 1 | 5.4
12.C tions to existi rf; king faciliti d imity to fut devel t sit hereby Cit
— onnections to existing su ace' parking facilities and proximity o' uture redevelopment sites whereby City 0 3 3 1 5 1 0 0 5 12.0
Loop may serve as a catalyst for private development, and partnership. (measure of block faces) (A)
Average Score 4.1 4.8 4.0 3.2 4.0 3.9 3.5 3.3 2.6

lof1l

TOTAL 61.3

08/21/17 by S. Sularz



Evaluation Criteria for DMC City Loop

R-Resident, C-Commuter, B-Business, P/C-Patient and Companion, V-Visitor, A-All

N o - @ N w =
23| 3 g8 | 35| z2g| 33| 2B _z | S
0 & < @ g‘ 3 ° § 2 2w s 4 - a2 38 =~ =
Scoring . . 2g 2 235« Se3| 525 352 ER) gz ysg
style Scenario MOD £8 3 o £l [ 23 HE 2 3 |838%| %52 5z | 25° Score
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average 1: Rate the level of accessibility for people and jobs (adjacent land use - higher density of residential/commercial = 5 5 5 9 1 1 1 5 5 a1
higher score) (A,R,C,B)
2. i ith existi | ional ith ional ircul i PTN i
average Connections with existing and planned regional transit hub, regional bus, circulator stations and crossings 9 1 5 1 1 5 1 0 5 3.1
(A)
average 3. Maximizes connections to public and semi-public social spaces, natural areas and quiet spaces. (A) 5 | 9 | 5 | 5 | 5 | 5 | 9 | 9 | 5 | 6.3
quantify 4. Maximizes connections to existing and planned parking to support a park-once environment (A,C,P/C,V) 2 I 0 I 5 | 2 I 1 | 0 I 0 | 0 | 0 | 10.0
average |5, Meets the principles of walkability: useful, comfortable, direct, safe, and interesting routes. (A) 9 [ 5 [ 5 [ 9 [ 5 [ 1 [ 5 [ 5 [ 5 [ 5.4

average 6. Potential to increase physical activity and reduce injuries (A) (As a proxy for increasing physical activity, evaluate 9 9 5 5 5 5 9 9 5 6.8
safety of the city loop alternatives as a way to measure the potential increased usage by multiple age and ability) ’

average 7. Provides direct connections with Mayo facilities for patients, visitors, and wellness retreat participants (P/C, V) 9 | 0 | 0 | 0 | 1 | 0 | 0 | 0 | 5 | 1.7

average 8. Mlnlm|ze§ re‘llance on wayfinding for navigation and legibility: follows existing street grid, minimizes 9 5 9 1 5 5 1 5 9 54
changes/shifts in route (V,P/C)

average _|9. Length of Loops s [ s ] 5 [ 5 ] 5 | 5 s | s T 5 ] 5.0
average  |10. Fundable total project capital cost, describe in per mile terms (A) 1 [ 9 [ 5 [ 1 [ 9 [ 1 [ 1 [ 9 [ 9 [ 5.0
average |11, Transition Plans / ability to be phased in a logical and useful manner (A) 5 [ 9 [ 5 [ 1 [ 9 [ 5 [ 1 [ 9 [ 1 [ 5.0
, 12. Connections to existing surface parking facilities and proximity to future redevelopment sites whereby City
quantify ) . 1 0 3 2 2 1 0 0 2 11
Loop may serve as a catalyst for private development, and partnership. (measure of block faces) (A)
Average Score 5.8 4.8 4.8 3.4 4.1 2.8 2.8 4.7 4.7
TOTAL 68.9
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Evaluation Criteria for DMC City Loop

R-Resident, C-Commuter, B-Business, P/C-Patient and Companion, V-Visitor, A-All

- ©w u v - 2 > @ a T

Ep| =25 = S5|~S3| 528| gl -2 EfS

T3l > 5 o3 5|83 0 9 25| 38 £

. o 2 oé = ® o5 NgT S83138 o o = o2

Scoring . . sa > &0 i 238 (258 [528[22 =% = 325
Scenario Hybrid ceg| T Bz |&0= 2z|282|ged | 53 |2X Score

Style g = > = g 3 w23 |aeg 3|50 3 v 2 w < 3

= <% 3 0 |5 4 TS |R g g o~ 'gs

o 3 o a o mz 2z 32 - o o e 2 <

Q3 2 = = = 2 = 23 ~ © o, ~ 2

5 =2 & S 3 23 3 3 = g g

1. Rate the level of accessibility for people and jobs (adjacent land use - higher density of

average YUeIr sl Jobs (ad] g v 5 5 5 9 9 5 1 5 5 5.4

residential/commercial = higher score) (A,R,C,B)

2. Connections with existing and planned regional transit hub, regional bus, circulator stations and PTN
R gandp E E 9 9 9 9 1 1 0 0 5 48

average 3. Maximizes connections to public and semi-public social spaces, natural areas and quiet spaces. (A) 5 1 9 5 5 1 5 9 5 5.0
quantify  [4. Maximizes connections to existing and planned parking to support a park-once environment (A,C,P/C,V) 2 | 2 | 2 | 4 | 2 | 0 | 0 | 0 | 0 | 12.0
average 5. Meets the principles of walkability: useful, comfortable, direct, safe, and interesting routes. (A) 9 | 5 | 5 | 9 | 9 | 5 | 5 | 5 | 5 | 6.3

6. Potential to increase physical activity and reduce injuries (A) (As a proxy for increasing physical activity,

average evaluate safety of the city loop alternatives as a way to measure the potential increased usage by multiple age 9 5 9 9 5 9 9 9 5 7.7
and ability)
7. Provides direct connections with Mayo facilities for patients, visitors, and wellness retreat participants (P/C,

aesze | v E participants (P/ 9 5 5 0 0 5 0 0 5 32

8. Minimizes reliance on wayfinding for navigation and legibility: follows existing street grid, minimizes
average o 9 5 5 9 9 5 1 5 9 6.3
changes/shifts in route (V,P/C)

average |9, Length of Loops s | 5 | 5 [ 5 T 5 T o J o | 5 | 5 T 59
average  |10. Fundable total project capital cost, describe in per mile terms (A) 1 | 5 | 9 | 1 | 1 | 5 | 1 | 9 | 9 | 4.6
average  |11. Transition Plans / ability to be phased in a logical and useful manner (A) 5 | 5 | 9 | 1 | 1 | 5 | 5 | 9 | 1 | 4.6

S 12. Connections to existing surface parking facilities and proximity to future redevelopment sites whereby City 1 1 2 5 ) 1 0 0 2 14
Loop may serve as a catalyst for private development, and partnership. (measure of block faces) (A)

Average Score 5.8 4.4 6.2 5.5 4.1 4.3 3.0 4.7 4.7

TOTAL 79.8
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