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AASHTO Innovation Initiative
[Proposed] Nomination of Innovation Ready for Implementation
Sponsor
Nominations must be submitted by an AASHTO member DOT willing to help promote the innovation. If selected, the sponsoring DOT will be asked to promote the innovation to other states by participating on a Lead States Team supported by the AASHTO Innovation Initiative.
1. Sponsoring DOT (State):  Delaware DOT
2.  Name and Title: Mark Luszcz, PE, PTOE, Deputy Director of Operations & Support, Division of Transportation Solutions
    Organization:  Delaware Department of Transportation
    Street Address:  800 Bay Road
    City:  Dover
    State:  Delaware
    Zip Code:  19901
    Email:  Mark.Luszcz@delaware.gov
    Phone:  302-760-2356
    Fax:  Click or tap here to enter text.
Innovation Description (10 points)
The term “innovation” may include processes, products, techniques, procedures, and practices.
3. Name of the innovation:
Permissive Left Turn Flashing Bicycle Signal
4. Please describe the innovation. 
As protected and permissive bicycle phasing would be implemented, a flashing yellow bicycle phase which received FHWA Experimentation approval has been implemented to inform bicyclists to proceed with caution due to vehicles turning left across the bicycle lanes.  This was implemented on the Delaware Avenue Separated Bikeway (Orchard Road to Library Avenue) project.
5. What is the existing baseline practice that the innovation intends to replace/improve?
The three-section bicycle signal that is in Interim Approval (IA-16) through the MUTCD that provides for protected bicycle movements, but there is no bicycle signal for a permissive phase.
6. What problems associated with the baseline practice does the innovation propose to solve?
The innovation provides a four-section bicycle signal for a permissive flashing yellow bicycle phase. With a permissive bicycle phase, both bicycles and vehicles can both execute movements during the same signal phase and the flashing yellow arrow increases awareness between vehicles and bicyclists of the concurrent movements. This decreases delays with bicyclists as they do not have to wait for a protected bicycle phase to execute the movement. Additionally, this decreases delays for vehicles to eliminate the need to provide a longer protected bicycle signal phase.  
7. Briefly describe the history of its development. 
The Delaware Department of Transportation (DelDOT), intended to use bicycle signals in accordance with the FHWA MUTCD - Interim Approval for Optional Use of a Bicycle Signal Face (IA-16) as part of the Delaware Avenue Separated Bikeway Project. However, there were some locations along the project corridor that required the use of bicycle signals not in accordance with the FHWA IA-16. As such, DelDOT, with the support of the City of Newark, sought the FHWA Request to Experiment with four-section bicycle signal heads that include red bicycle symbol, yellow bicycle symbol, flashing yellow bicycle symbol, and green bicycle symbol indications along Delaware Avenue at the signalized intersections between Orchard Road and Tyre Avenue in Newark, Delaware. DelDOT received FHWA experimental approval on November 29, 2017 to utilize the four-section bicycle signal heads with flashing yellow bicycle symbol. As DelDOT progressed through design, additional testing of the signal control cabinet was required to determine the feasibility to implement the unique signal phasing which included protected and permissive bicycle movements alongside vehicle and pedestrian movements. The signal controller cabinet testing confirmed the signal phasing could be implemented but identified that some signalized intersections would require additional components within the signal cabinet. The bicycle signals with the flashing yellow symbols were installed and in operation along the corridor since November 10, 2022.
8. What resources—such as technical specifications, training materials, and user guides—have you developed to assist with the deployment effort? If appropriate, please attach or provide weblinks to reports, videos, photographs, diagrams, or other images illustrating the appearance or functionality of the innovation (if electronic, please provide a separate file). Please list your attachments or weblinks here.
Custom sign created to depict the bicycle signal meaning which was installed at all signalized intersections containing the bicycle signals, public education flyer that was shared with local businesses and the University of Delaware which the corridor is within, phasing sequence diagrams which were used during the signal controller cabinet testing, and a website which contains information about the bicycle signals. Website Link:  . In addition, DelDOT is developing a new Typical Application for DEMUTCD Chapter 6 for any type of maintenance work within the bicycle track. 
Attach photographs, diagrams, or other images here. If images are of larger resolution size, please provide as separate files.
			
			
			


State of Development (40 points)
Innovations must be successfully deployed in at least one State DOT. The AII selection process will favor innovations that have advanced beyond the research stage, at least to the pilot deployment stage, and preferably into routine use.
9. How ready is this innovation for implementation in an operational environment? Please select from the following options. Please describe.
☐ Prototype is fully functional and yet to be piloted  
☐ Prototype has been piloted successfully in an operational environment  
☐ Technology has been deployed multiple times in an operational environment
☒ Technology is ready for full-scale implementation
Fully installed in Delaware Avenue corridor for almost 1 year (November 10, 2022). Based on our research, Hennepin County is the only other location with a similar bicycle signal. However, Hennepin County does not have left turn flashing yellow for vehicles concurrently with left turn flashing bicycle phase. 
10. What additional development is necessary to enable implementation of the innovation for routine use? 
Determination of if protected only or protected/ permissive bicycle signal phasing is needed. In addition, roadway features like multilane roadway, ADT, two-way or one-way vehicular roadway are some parameters that need to be considered to determination whether this innovative four section bicycle signal can be implemented or whether the three section bicycle signal be used. 
11.  Are other organizations using, currently developing, or have they shown interest in this innovation or of similar technology?  ☒ Yes  ☐ No
If so, please list organization names and contacts. Please identify the source of this information.
	Organization
	Name
	Phone
	Email

	Hennepin County
	Jason Pieper, Transportation Engineer
	612-596-0241
	Jason.Pieper@hennepin.us

	Hennepin County
	Nathan Ellingson, Principal Engineer
	612-596-0375
	Nathan.ellingson@hennepin.us

	Click or tap here to enter text.
	Click or tap here to enter text.
	Click or tap here to enter text.
	Click or tap here to enter text.


Potential Payoff (30 points)
Payoff is defined as the combination of broad applicability and significant benefit or advantage over baseline practice.
12. How does the innovation meet customer or stakeholder needs in your State DOT or other organizations that have used it?
Utilization of only a protected bicycle signal phase would create challenges with traffic congestion and bicycle compliance leading to safety concerns along the Delaware Avenue corridor. The innovative flashing yellow bicycle signal allows the permissive phase with both bicyclists and vehicles navigating through the intersection concurrently. The provision of a permissive bicycle phase minimizes impacts to traffic delays for vehicles and gives cyclists more opportunities to move through the intersection. To educate users on the bicycle signals, custom signage was created that was installed at each signalized intersection along the corridor and flyers were distributed to nearby business and the University. 
13. Identify the top three benefit types your DOT has realized from using this innovation. Describe the type and scale of benefits of using this innovation over baseline practice. Provide additional information, if available, using quantitative metrics, to describe the benefits. 
	Benefit Types
	Please describe:

	Improved Safety
	
Prior to the installation of the bicycle facility, bicyclists rode in the sidewalk and/or in the opposite direction facing vehicular traffic. Now, bicyclists are in their own separated lane with bicycle signals and curb separation increasing bicycle safety along the corridor.
	Improved Quality
	
For all modes of transportation, accessibility of bicyclists to use the corridor in the opposing direction of traffic
	Improved Operation Performance
	
Allows bicyclists to have its own phase but still provide an option to go during a permitted phase. Due to limited right-of-way as this is within a University Campus, this on-road facility with the provision of a curb separation and bicycle signals enabled DelDOT the ability to provide a two-way facility on a one-way street. DelDOT could consider providing a shared use path or widened the roadway to install a separated facility but that would of increased the cost of the project significantly, and reduced the construction time.


Provide any additional description, if necessary:
Click or tap here to enter text.
14 How broadly might this innovation be deployed for other applications. in the transportation industry (including other disciplines of a DOT, other transportation modes, and private industry)?
Aside from within DelDOT’s jurisdiction, many other local jurisdictions on the City and County have shown interest in implementation of these signals. Many other states can implement this application. Presentations have been given at conferences regarding this technology and those governing agencies have inquired for more information regarding the bicycle signals.
Market Readiness (20 points)
The AII selection process will favor innovations that can be adopted with a reasonable amount of effort and cost, commensurate with the payoff potential.
15. What specific actions would another organization need to take along each of the following dimensions to adopt this innovation?
	Check boxes that apply
	Dimensions
	Please describe:

	☐
	Gaining executive leadership support
	
Click or tap here to enter text.
	☐
	Communicating benefits
	
Click or tap here to enter text.
	☐
	Overcoming funding constraints
	
Click or tap here to enter text.
	☐
	Acquiring in-house capabilities
	
Click or tap here to enter text.
	☒
	Addressing legal issues (if applicable) (e.g., liability and intellectual property)
	
An agency should confirm that bicycle signals and the flashing yellow indications are allowed for in their state code.
	☒
	Resolving conflicts with existing national/state regulations and standards
	
Need to implement a different bicycle signal layout from what has already received MUTCD interim approval (FHWA IA-16) to accommodate protected and permissive bicycle signal phasing.  This requires experimental approval from FHWA.
	☐
	Other challenges
	
Click or tap here to enter text.


16. Please provide details of cost, effort, and length of time expended to deploy the innovation in your organization.
Cost:  The total cost for design and construction is approximately $10.2 Million.  The cost of the bicycle traffic signals was only a small part of the overall project cost.
Level of Effort:  Need FHWA Experimentation approval to implement these bicycle signals. Utilize documents already prepared as a sample for future installations.
Time:  Construction took two years to complete.
17.  To what extent might implementation of this innovation require the involvement of third parties, including vendors, contractors, and consultants? If so, please describe. List the type of expertise required for implementation.
Consultants to design, contractors to fabricate and install signal cabinets, contractors to install bicycle signals, vendors to determine appropriate bicycle detection.
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