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Iowa State University // Bicycle Planning Services: Phase IIIntroduction
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This effort is the second part of a multi-phase initiative to identify needs, develop strategies, and set priorities for bicycle 
access and mobility on the Iowa State University campus. This is a follow-up to Phase 1, which identified five locations for 
improved bicycle infrastructure. The focus of Phase 2 was to develop concepts, cost estimates, and prioritization for these 
five locations to inform budgeting and guide future design and implementation. This phase was structured around three 
steps:
• Brainstorming – ISU staff and the consultant team developed initial ideas for each location and then presented these

ideas in a workshop to the Bicycle Advisory Group (BAG) to discuss ideas, generate new ideas, and eliminate undesired
solutions. During this visit, consultant staff visited each location to take photos and observe operations.

• Concepts – Consultant staff used BAG input to refine ideas into viable alternative concepts, including cross section
graphics and design details. These refined concepts were presented to the BAG for review and comments were received.

• Solutions – Consultant staff incorporated BAG comments, which required additional concept development for some
locations. Concepts were then refined, cost estimates were created, and additional details and graphics were produced.

The Bicycle Advisory Group—which included student, faculty, and staff representatives from various departments—was 
consulted at each of these steps to provide input and review. 

MAP OF PROJECTS

SUMMARY OF PROJECTS

NEXT STEPS
The first step in moving forward with implementation of these projects is to identify and secure a source of funding for each project. Depending on funding availability, 
ISU may not be able to implement projects according to the horizon identified in the above summary. Some of the projects contained herein include options and 
alternatives, which should be considered and narrowed-down during the budgeting process. ISU will need to coordinate with the City of Ames Public Works Department 
and Traffic Engineer on several projects, especially those that interface with City-controlled streets and those that involve changes to traffic signals.
Upon securing funding for each project and selecting preferred designs, ISU will move forward with developing detailed engineering plans for each project, using these 
concepts as a starting point. Engineering design may occur in-house, or ISU may hire professional engineering consultants to perform the work. Finally, construction 
will need to be programmed. Implementation will likely occur over summer or other periods when classes are not in session in order to minimize impacts on existing 
pedestrian, bicycle, transit, and motor vehicle traffic. After implementation, ISU should seek to measure and quantify the outcomes of each project, whether by 
counting the number of users or seeking feedback from people using the infrastructure. Adjustments and changes can be made as necessary to improve operations 
and increase safety. 

OVERVIEW & PROCESS

Project Project Estimate* Horizon

Stange Road // Pammel Drive & University Boulevard Intersection to Osborn Drive
This project includes safety improvements to the intersection with Pammel Drive and University Boulevard. 
It also includes a continuation of the two-way separated bike lane on Stange Road north from Osborn Drive, 
requiring reconfiguring parking and resulting in a reduction of 3 to 4 stalls.

$31,000
to

$67,500
(depending on 

elements selected)

Next 2 years

Osborn Drive // Bissell Road to Wallace Road
This project entails policy/programmatic changes to reduce the speed differential and conflicts between 
buses and bicyclists.

$4,000 to $10,000 Next 2 years

Beach Road // Wallace Road to Lincoln Way
This project includes a two-way separated bike lane. It will require three floating bus stops. Near-term 
reconfigurations of the intersections with Wallace Road and Lincoln Way can be leveraged to implement this 
project. This project will require close coordination with the City of Ames.

$271,000
to

$440,000
2-5 years

Wallace Road // University Boulevard to Beach Road
This project includes removing two travel lanes from Wallace Road to provide a two-way separated bike lane. 
There are potential challenges associated with bus operations and access to nearby parking lots, requiring 
additional study.

$136,000
to

$203,500
2-5 years

Union Drive // Sheldon Avenue to Bissell Road (Pilot)
This project entails removing the inside travel lanes on this four-lane street and replacing them with a two-
way separated bike lane. It may require restriction of left turns into and out of Parking Lot 2. This is a pilot 
project to test impacts and reactions.

$22,000
to

$55,000
2-5 years

Osborn Drive // Bissell Road to Wallace Road (Parking Removal / Sidewalk Widening)
This potential project entails removing on-street parking to allow a wider sidewalk on the north side. 

$82,000 to 136,000 Potential Future Project
(beyond 5 years)

Union Drive // Sheldon Avenue to Bissell Road (Permanent)
This project would be a permanent installation of the Union Drive pilot project, potentially using concrete 
medians instead of flex posts.

$68,000
to

$109,000

Potential Future Project
(beyond 5 years)

* Projects estimates are aligned to project horizons; Next 2 years (2021 dollars), 2-5 years (2023 dollars), Beyond 5 years (2023 dollars).
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INTERSECTION LOCATION & PROPOSED BIKEWAY EXTENTS

Stange Road // Pammel Dr & University Blvd Intersection to Osborn Drive

Pammel Dr

• Existing curb-to-curb width: 
• Stange Rd: 45 feet
• University Blvd: 56 feet
• Pammel Dr: 42 feet

• Existing traffic volumes: 
• 10,500 average vehicles per day (Stange 

Rd, North of University)
• 9,400 average vehicles per day (Pammel 

Dr, west of Stange Rd)
• High volume of left-turning vehicles from 

Stange Rd, turning onto University Blvd
• Conflicts on east side of intersection 

between all travel modes
• Existing leading pedestrian interval (LPI) 

provides an approx. 3 second head start
• People bicycling cross University Blvd on 

both sides of Stange Rd

INTERSECTION DETAILS STANGE ROAD DETAILS

University Blvd

PROPOSED INTERSECTION DESIGN TREATMENTS

LEADING PEDESTRIAN INTERVAL (LPI)

• Allows pedestrians and bikes to enter a conflict area prior to motor vehicles receiving a green light
• In some cases, a leading pedestrian interval may allow users to clear the conflict point before motor vehicles enter
• Consider increasing the LPI interval to 7 seconds to provide additional time for pedestrians and bicyclists to enter the 

intersection.

BIKE CROSSING

• Green pavement markings identify exclusive use for bicyclists
• Guide bicyclists through transition areas between bikeway types and bikeway 

crossings to improve the legibility of the route

HARDENED CENTERLINE

• Hardened centerline consists of a painted centerline 
supplemented with flexible delineators, rubber curb, in-street 
crossing sign (R1-6) or combination of these treatments

PHASE 1: PEDESTRIANS AND BIKES PHASE 2: PEDESTRIANS, BIKES, AND 
VEHICLES

• Existing curb-to-curb width: 45 feet
• Existing traffic volumes: n/a
• Existing shared lane markings
• Existing street design features a combination 

of shared lane markings, standard one-way 
bike lanes, and a two-way bike lane 

• High pedestrian volumes
• Dead-end road at Osborn Drive; turnaround in 

driveway loop
• Motorcycle and bicycle parking located on 

south end of corridor
• Food trucks located on south end of corridor
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(refer to Stange Road concept deign)
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to osborn drive

Iowa State University // Bicycle Planning Services: Phase II

NOTES 
• Excessive pavement widths make for a long and uncomfortable pedestrian crossing environment
• Leading Pedestrian Intervals (LPI) increase the visibility of a pedestrian or bicyclist in the crosswalk or bike crossing and 

reinforces their right-of-way over turning vehicles
• Green colored pavement can be used to enhance the visibility of the bicycle crossing and to differentiate it from pedestrian 

crosswalks; the graphic illustrates one potential configuration but a diagonal crossing with a dedicated signal phase is 
also a possibility; modifications to the signal cycle will likely be necessary with either configuration

• Hardened centerlines slow left turning vehicles, increase visibility of pedestrians in the crosswalk for motorists, and 
modifies the turning angle from cross street onto receiving roadway to create safer, slower left turns with no change in 
traffic capacity

PROPOSED CONFIGURATIONEXISTING INTERSECTION

Stange Road // Pammel Dr & University Blvd Intersection to Osborn Drive
3



Intersection Design 
Treatments 

(not mutually-exclusive)

Design Evaluation

Pedestrian 
Comfort

Transit
Benefits 

Bicyclist
Comfort

Cost
Effectiveness

Leading Pedestrian 
Interval High Low High High

Bike Crossing Medium Low High High

Hardened Centerline High Low High High

Iowa State University // Bicycle Planning Services: Phase II

Pammel Dr University Blvd
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Osborn Dr

existing two-way bicycle
facility

existing shared lane
markings

NOTES 
• Revised pavement marking layout includes perpendicular parking on the east side 

and a one-way on-street bicycle lane south on the west side
• Existing two-way bicycle facility on the west side south of the driveway turn around 

loop

EXISTING STANGE RD CONFIGURATION PROPOSED CONFIGURATION

Pammel Dr University Blvd
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Osborn Dr

bicycle crossing, typ
(green optional)

10' two-way
separated bicycle lane 

refer to intersection
design concept

maintain existing
bicycle/,scooter,
and motorcycle

parking

NOTES 
• On-street two-way separated bike lane on west side would connect existing shared 

use path on the west side of Stange Road to Osborn Drive
• Design treatment may impact existing on-street parking layout, requiring 

reconfiguring parking and would likely result in the loss of three to four parking 
spaces.

• Solid vertical separation materials (such as permanent medians, precast concrete 
wheel stops, etc.) should be used to prevent cars from backing/pulling into the bike 
lane while parking

• Design treatment would not impact existing street trees in the buffer on the west side

plus 2-3’ separation buffer

Stange Road // Pammel Dr & University Blvd Intersection to Osborn Drive

EVALUATION MATRIX
The design concepts presented were evaluated in a matrix format that assigns a ranking based on criteria and 
priorities. Preferred alternatives will be identified for each roadway section for the purposes of estimating project 
costs and generating an implementation schedule.

Note: Hardened centerlines may require buses to take turns more slowly. Cost of incorporating Leading Pedestrian 
Intervals depends on existing signal hardware.

Option Cost Range

Leading Pedestrian Interval $600 - $2,500

Bike Crossing $3,000 - $5,000

Hardened Centerline $6,000 - $10,000

Separated Bike Lane $20,000 - $50,000

Note: These cost estimate ranges are for implementation as a retrofit. Implementing as part of a larger resurfacing or 
reconstruction project can be substantially less expensive.

COST ESTIMATE RANGES
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PROPOSED BIKEWAY EXTENTS

Osborn Drive // Bissell Rd to Wallace Rd

Osborn Drive

• Existing curb-to-curb width: 32 feet
• Existing traffic volumes: n/a
• Existing shared lane markings
• Access control gates located at Bissell Road 

and Wallace Road result in low motor vehicle 
volumes

• High existing bus volumes
• Frequent CyRide bus stops
• High number of pedestrian crosswalks
• Existing on-street parking located on north 

side of Osborn Drive after 5:30 PM 
• High pedestrian volumes due to classrooms 

and departments located along corridor

CORRIDOR DETAILS EXISTING CROSS SECTION

12' 16'
travel
lane

sidewalk

62'

6'
buffer

8'
sidewalk

12'
travel
lane

8'
priority

bike lane

NOTES 
• Bikeway centered in roadway
• Parking is removed on north side
• Buses and bikes may continue to compete 

for the same space, however identified 
passing area centered in roadway

• Sidewalk width on the north side is 
maintained

ALTERNATIVE 1: CENTER PRIORITY BIKEWAY EXISTING OSBORN DRIVE TRANSIT WAY

• Existing transit and bus volumes suggest buses are already traveling at low speeds
• Maintains existing pedestrian environment
• No impacts to existing curb, on-street parking, or street trees 
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Alternatives

Design Evaluation

Pedestrian Comfort Transit Benefits Bicyclist Comfort Cost Effectiveness

Alternative 1: Center Priority 
Bikeway

Lowest
(no change)

Highest
(no change) Medium Medium

Alternative 2: Transit Mall Medium Medium Higher Higher

Alternative 2A: Transit Mall No 
Parking Highest Medium Higher Medium

bus/bike
lane

12'12' 16'
bus/bike

lane
sidewalk

62'

6'
buffer

8'
parking

lane

8'
sidewalk bus/bike

lane

14'14' 20'
bus/bike

lane
sidewalk

62'

6'
buffer

8'
sidewalk

Iowa State University // Bicycle Planning Services: Phase IIOsborn Drive // Bissell Rd to Wallace Rd

EVALUATION MATRIX
The design concepts presented were evaluated 
in a matrix format that assigns a ranking based 
on criteria and priorities. Preferred alternatives 
will be identified for each roadway section for 
the purposes of estimating project costs and 
generating an implementation schedule.

Option Cost Range

Option 1: Center Priority Bikeway $18,500 - $37,000

Option 2: Transit Mall (policy-focused change with 
signs; no significant pavement coloration) $4,000 - $10,000

Option 2A: Transit Mall, No Parking (widen sidewalk 
on north side) $82,000 - $136,000

COST ESTIMATE RANGES

Note: These cost estimate ranges are for implementation as a retrofit. Implementing as part of 
a larger resurfacing or reconstruction project can be substantially less expensive.

NOTES 
• Shared lane between buses and bicyclists
• Lower speed limit to 15 mph to increase safety and comfort for people walking and bicycling 
• Instruct CyRide drivers to not overtake bicyclists in the transit mall
• Long term, consider lower emission or electric buses on the transit mall and throughout campus
• Pavement color distinguishes bus/bike lane from parking (optional)
• Parking preserved on north side
• Existing sidewalk widths preserved
• No impacts to existing curb, on-street parking, or street trees

ALTERNATIVE 2: TRANSIT MALL ALTERNATIVE 2A: TRANSIT MALL NO PARKING

NOTES 
• Shared lane between buses and bicyclists
• Lower speed limit to 15 mph to increase safety and comfort for people walking and bicycling 
• Instruct CyRide drivers to not overtake bicyclists in the transit mall
• Long term, consider lower emission or electric buses on the transit mall and throughout campus
• Pavement color distinguishes bus/bike lane from parking (optional)
• Parking removed on north side
• Widen existing sidewalk on the north side

6
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PROPOSED BIKEWAY EXTENTS

Beach Road // Wallace Road to Lincoln Way

Beach Rd

• Existing curb-to-curb width: Varies
• Existing traffic volumes: 6,500 average 

vehicles per day (2015)
• North/west end of corridor connects to 

existing off-street bicycle trail west of Beach 
Rd

• East-west off-street trail connects University 
Blvd to Beach Rd

• Underutilized pavement space (diagonal gore 
markings) along corridor

• CyRide bus stops located along corridor
• Lied Recreation Athletic Center and Maple 

Residence Hall located on corridor

CORRIDOR DETAILS

RECOMMENDED DESIGN CROSS SECTION: 
TWO-WAY SEPARATED BIKE LANEEXISTING CROSS SECTION

NOTES 
• Two-way separated bike lane along entire corridor, located on the east 

side of Beach Rd on the southern half of the corridor and on the north 
side on the northern half of the corridor

• If implemented as a retrofit, the bike lane could be cost-effectively 
implemented with flexposts

• A concrete median separation could be provided either as part of a 
reconstruction project or as a more costly retrofit

• Regardless of separation material, this cross section retains the existing 
curbs on either side of the roadway

Note: Pavement markings and roadway configuration varies considerably throughout this corridor. 
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Preferred Treatment
Design Evaluation

Pedestrian Comfort Transit Benefits Bicyclist Comfort Cost Effectiveness

Separated Bike Lane Medium Medium High Medium
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floating bus stop

bicycle crossing, typ
(optional)

high-visibility
crosswalk, typ

convert existing concrete
median to green buffer with
street trees
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CYRIDE BUS STOP DESIGN TREATMENT AT MAPLE RESIDENCE HALL

Beach Road // Wallace Road to Lincoln Way

PROPOSEDEXISTING

NOTES 
• Two-way separated bike lane on east side of road with green pavement markings used to indicate bicycle crossing conflict areas
• Maintain perpendicular parking for Maple Hall while also creating additional space for floating bus stop and landscaped median
• Existing median between parking lot and roadway modified to including trees and possibly other landscaping
• Modify crosswalk locations to shorten crossing distances
• Similar treatments would be necessary at bus stops near Lied Recreation Center and the Wallace Road intersection

NOTES 
• Shared lane markings
• Underutilized pavement space (diagonal gore markings)
• Narrow bus stop waiting area
• Perpendicular parking in Maple Hall parking lot

Option Cost Range

Separated Bike Lane with Floating Bus Stops $271,000 - $440,000

COST ESTIMATE RANGES

Note: These cost estimate ranges are for implementation as a retrofit. Implementing as 
part of a larger resurfacing or reconstruction project can be substantially less expensive.
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PROPOSED BIKEWAY EXTENTS

NOTES 
• Shared lane markings on outside lanes
• 4-lane cross section

Wallace Road // University Blvd to Beach Rd
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• Existing curb-to-curb width: 44 feet
• Existing traffic volumes: 6,000 average 

vehicles per day (2015)
• Existing traffic volumes are very low for a 

four-lane cross section
• South end of corridor connects to existing 

off-street bicycle trail west of Beach Rd
• CyRide bus stops located on Wallace Rd 

between Osborn Dr and Beach Rd
• Mature street trees located on both sides of 

street (back of sidewalk on the west side)

CORRIDOR DETAILS

AL
T 

2:
 S

HA
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D 
US

E 
PA

TH
 

PREFERRED CROSS SECTION

EXISTING CROSS SECTION

SE
PA

RA
TE

D 
BI
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 L
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E

ALTERNATIVE CROSS SECTIONS
AL

T 
1:

 B
IK

E 
LA

NE

NOTES 
• Roadway converted from 4-lanes to 2-lanes plus center turn lane
• Bike lane in each direction
• Requires treatments such as bike boxes to transition to path north of University 

Boulevard intersection

NOTES 
• Vertical separation could take the form of flexible delineators or concrete curbs
• This configuration requires floating bus stops so the cross section would be different at these locations
• Requires modification to the pedestrian and/or traffic signal at Osborn Drive

NOTES 
• Roadway converted from 4-lanes to 2-lanes plus center turn lane
• Pedestrians and bicyclists share space
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corner radius reduction

turn queue box
(optional)

high-visibility
crosswalk, typ

bicycle crossing
(optional) corner radius reduction

modify
path alignment

green buffer with
street trees

Iowa State University // Bicycle Planning Services: Phase IIWallace Road // University Blvd to Beach Rd
WALLACE ROAD AND BEACH ROAD: 
EXISTING INTERSECTION DETAIL

WALLACE ROAD AND BEACH ROAD: 
PROPOSED INTERSECTION DETAIL

NOTES 
• Two-way separated bike lane on west side of Wallace Road and north side of Beach Road
• Green pavement markings used at intersection to indicate bicycle crossing
• Bicycle crossing facilitates direct connection to proposed realignment of existing bike-only path
• Propose realignment of existing bike-only path west of Wallace Road to align with two-way 

separated bike lane on Beach Road (may require alteration or modification of sidewalks/paths in 
the vicinity) 

• Corner curb radius on southeast and northeast corner reduced to slow motor vehicle turning speeds; 
allow south crosswalk to be straightened out, reducing the crossing distance for pedestrians

• Bicycle turn queue box provides space for turning bicyclists to wait for signal

NOTES 
• Potential intersection reconstruction 2021
• Intersection is stop-controlled
• Large curb radii allow personal automobiles to make turn at high rates of speed
• Existing bike-only path terminates at intersection
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Alternatives
Design Evaluation

Pedestrian Comfort Transit Benefits Bicyclist Comfort Cost Effectiveness

Preferred Design: Separated Bike 
Lane with Floating Bus Stop Highest Highest Highest Medium

Alternative 1: Bike Lane Lowest Medium Lowest Highest

Alternative 2: Shared Use Path Medium Highest Medium Lowest

railing
(preferable)*can be a vertical curb, mountable curb, 

sloping curb, directional indicator, planter box, 
railing, or other detectable edge

4’
min

shelter

bike
ramp

bike ramp

Iowa State University // Bicycle Planning Services: Phase IIWallace Road // University Blvd to Beach Rd

EVALUATION MATRIX
The design concepts presented were evaluated 
in a matrix format that assigns a ranking based 
on criteria and priorities. Preferred alternatives 
will be identified for each roadway section for 
the purposes of estimating project costs and 
generating an implementation schedule.

Option Cost Range

Preferred Design: Separated Bike 
Lane with Floating Bus Stop $136,000 - $203,500

Alternative 1: Bike Lane $13,600 - $20,350

Alternative 2: Shared Use Path $136,000 - $408,000

COST ESTIMATE RANGES

Note: These cost estimate ranges are for implementation as part of a larger reconstruction 
project. Implementing as a retrofit can be substantially more expensive. Does not include 
costs associated with intersection geometric changes or realignment of existing paths.

Note: Cost impact of Separated Bike Lanes assumes flexpost vertical separation. Continuous concrete medians would cost substantially more.

BUS STOP TREATMENT OPTIONSVERTICAL SEPARATION OPTIONS
BUS STOP MIXING ZONE 
(NOT COMPATIBLE WITH TWO-WAY SEPARATED BIKE LANE)

• Mixing zone-style bus stops are NOT compatible with two-way separated bike lanes; this 
solution may be suitable for use with cross section Alternative 1: Bike Lane (see page 9)

• Buffer and vertical separation ends in advance of bus stop; buses enter and temporarily 
block the bike lane for boarding and alighting

• High-visibility green conflict markings to alert potential bus and bicycle conflicts 
(optional)

• Bus and bicycle lane symbols (optional)
• Dash bike lane line for anticipated length of bus stop to indicate bus merging zone

FLEX POSTS

CONCRETE CURBS

• Flexible delineators (also called ‘flex posts’) are 
commonly used for retrofit projects

• Can be easily removed for maintenance or during the 
winter for snow removal

• Designed to prevent vehicle encroachment and provide 
physical separation between bicycle lane and travel lane

• May require closer spacing to prevent vehicle 
encroachment (typically 15 feet on-center)

• Curb separation  commonly used for reconstruction 
projects

• Designed to prevent vehicle encroachment and provide 
physical separation between bicycle lane and travel lane

• May require utility modifications

FLOATING BUS STOP 
(REQUIRED FOR TWO-WAY SEPARATED BIKE LANE)

• Floating bus stop routes bike lane behind transit stop
• Designed to prevent bike and bus conflicts
• Bike facility level may be designed at sidewalk, street, or intermediate level depending on site conditions
• Depending on conditions, this design may require drainage modification, although designs are possible 

to reduce impacts on drainage
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PROPOSED BIKEWAY EXTENTS

NOTES 
• Shared lane markings on outside lanes
• 4-lane cross section

Union Drive // Sheldon Ave to Bissell Rd

Union Drive

• Existing curb-to-curb width: 44 feet
• Existing shared lane markings
• Existing traffic volumes: 3,480 average 

vehicles per day (2015)
• Low motor vehicle volumes given existing 

travel lane configuration
• Two existing CyRide bus stops - one on each 

side of road
• High volume of students accessing main 

campus from the west on foot, by bike, and 
by multiple bus routes

• Union Drive is stop controlled at Sheldon 
Drive and Bissell Road

CORRIDOR DETAILS

PREFERRED CROSS SECTION

EXISTING CROSS SECTION

NOTES 
• Recent reconstruction narrowed the Union Drive roadway west of the Bissell Road 

intersection; this creates a pinch point for future bike lanes west of Bissell Road
• The proposed treatment from the pinch point west to Sheldon Avenue is shared lanes
• Solutions for transitioning bike lanes to shared lanes in a way that minimizes negative 

impacts on bicyclists are available and should be explored during the detailed design phase

NOTES 
• Roadway converted from 4-lanes to 2-lanes
• Center bicycle facility alignment- buffer provided between travel lanes
• Compatible with vertical separation options   (see next page)
• This configuration would be a significant change from current conditions and could 

affect transit operations and parking lot access. An initial, reversible pilot project 
consisting of paint, signs, and flexposts is recommended before moving to more 
permanent treatments.  Prior to and during the pilot phase, outreach should be 
conducted and traffic patterns and behaviors should be observed and analyzed.

TRANSITION AT BISSELL ROAD

West Campus 
Union Drive and Welch Road

Spring/Summer 20
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Preferred Treatment
Design Evaluation

Pedestrian Comfort Transit Benefits Bicyclist Comfort Cost Effectiveness

Center-running Two-way 
Separated Bike Lane

Medium 
(no change) Medium Higher Medium  

Option Cost Range

Implementation via Paint, Signs & Flexposts $22,000 - $55,000

Implementation via Concrete Medians $68,000 - $109,000

Iowa State University // Bicycle Planning Services: Phase II

VERTICAL SEPARATION OPTIONS

Union Drive // Sheldon Ave to Bissell Rd

COST ESTIMATE RANGES

FLEX POSTS

CONCRETE CURBS

• Flexible delineators (also called ‘flex posts’) are commonly 
used for retrofit projects

• Can be easily removed for maintenance or during the winter 
for snow removal

• Designed to prevent vehicle encroachment and provide 
physical separation between bicycle lane and travel lane

• May require closer spacing to prevent vehicle encroachment 
(typically 15 feet on-center)

• Flexible delineators may need to removed at intersecting 
driveways

• Curb separation commonly used for reconstruction projects
• Designed to prevent vehicle encroachment and provide 

physical separation between bicycle lane and travel lane
• May require utility modifications
• Concrete curb may need to be removed at intersecting 

driveways

The design concepts presented were evaluated in the 
matrix format below that assigns a ranking based on 
criteria and priorities. Preferred alternatives will be 
identified for each roadway section for the purposes 
of estimating project costs and generating an 
implementation schedule.

Note: These cost estimate ranges are for implementation as a retrofit. Implementing as 
part of a larger resurfacing or reconstruction project can be substantially less expensive.

EVALUATION MATRIX  

NOTES 
• Two-way bicycle facility would transition to shared lane
• Design concept would work within recently reconstructed intersection of Union Drive/Bissell Road

PROPOSED BIKEWAY TRANSITION AT BISSELL ROAD
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bus stop

bikeway and bus
transition zone
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