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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):  Caltrans
2.  Name and Title: Erwin Gojuangco
    Organization:  Caltrans
    Street Address:  4050 Taylor St
    City:  San Diego
    State:  CA
    Zip Code:  92110
    Email:  Erwin.gojuangco@dot.ca.gov
    Phone:  (858) 518-3905
    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:
Wrong-Way Detection and Collision Prevention on Freeways
4. Please describe the innovation. 
The wrong-way detection and collision prevention pilot projects installed additional two-way, red/clear, red/white and red/yellow retroreflective pavement markers, upgrade signage, signage with red LED illuminated wrong-way signage, red/clear pavement markers across the limit line, and active wrong way detection monitoring systems to alert and help eliminate wrong-way drivers from entering the highway system. The active detection monitoring systems utilized dual radars to detect and alert the wrong-way drivers and activate red flashing LED lights bordering the wrong-way signs. Caltrans and the California Highway Patrol (CHP) were notified in real-time of the wrong-way drivers through photos alerts sent to joint CHP and Traffic Management Centers (TMC).
 
5. What is the existing baseline practice that the innovation intends to replace/improve?
The existing baseline practice was to use one-way clear retroreflective pavement markers without LED wrong-way signage or in-pavement lighting.
6. What problems associated with the baseline practice does the innovation propose to solve?
Wrong-way driving (WWD) collisions are a very small percentage of statewide total collisions. These collisions often result in serious injuries and fatalities. Wrong-way driver collisions gained attention after a series of wrong-way collisions began occurring in the first half of 2015 that resulted in several fatalities in both the Sacramento and San Diego regions. Caltrans Traffic Accident Surveillance and Analysis System (TASAS) data from 2014 to 2018 show that 1104 WWD collisions occurred on freeways, which is an increase over the previous 5-year period between 2008-2013 which was 913 total collisions. A total of 144 fatal collisions and 560 injury collisions occurred on state freeways in California because of WWD between 2014 - 2018 as compared to 95 fatal collisions and 498 injury collisions between 2009 -2013. The goal of this research was to summarize data collected from the pilot projects in District 3 – Sacramento and District 11 – San Diego to better evaluate new and emerging technologies and treatments for wrong-way prevention and implement treatments that proved effective.
7. Briefly describe the history of its development. 
In 2016, Caltrans installed wrong-way enhancements at 60 exit ramps in San Diego and 12 exit ramps in Sacramento.  A separate, auxiliary research project was conducted by AHMCT with oversight and direction provided by Caltrans’ Division of Research, Innovation and System Information (DRISI) to study the effectiveness of the pilot project enhancements with before-and-after studies. 
San Diego, District 11, also tested four locations with TAPCO Wrong Way Alert systems. The four systems were installed in November of 2017.

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.
New standard plan details were developed” based on the configurations that District 11 utilized in the pilot project. The Standard Plans were in place for statewide use on May 31, 2018. 


 
Attachments: Caltrans RSP A20G - Exit Ramp With Enhanced Pavement Markers for Wrong Way Details
                        SR-15 El Cajon Blvd and University Ave Wrong-Way Radar Based Detection
Attach photographs, diagrams, or other images here. If images are of larger resolution size, please provide as separate files.
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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
Standard Details are currently in use in Caltrans District 11 San Diego.  Manufacturers are currently producing all materials required for wrong-way improvements. 
10. What additional development is necessary to enable implementation of the innovation for routine use? 
Technology is ready for implementation within California.  Minor adjustments would just need to be made to match any differing standards of other organizations.
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

	Arizona DOT
	David Locher
	602-290-9431
	dlocher@azdot.gov

	Florida DOT
	Raj Ponnaluri
	
	Raj.Ponnaluri@dot.state.fl.us 

	Texas DOT
	
	
	

	
	
	
	


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?
Wrong-Way Driver Prevention meets stakeholder needs in terms of both performance and cost. The data collected from the pilot project showed a 44% reduction of reported wrong way driver events at ramps where red on backside pavement markers were placed.
 Light Emitting Diode (LED) wrong way signs were placed on both sides of a ramp at 5 locations. Of the 5, 3 had a reduction in reported wrong way drivers in the 15 month before and after study period according to CHP-CAD data.

The cost to place red on the back side of markers is negligible, meaning that it costs no more to place red on the back side of a marker than it does to purchase it without red on the backside. The cost is less than 1 cent per marker. When the cost of an actual event resulting in a collision occurring is considered, especially if a fatal event occurs, millions of markers with red on the back side could be placed and would likely result in a higher benefit to cost than not placing red on backside markers. 

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
	
Overall, most of the ramps that received two-way retro-reflective pavement markers with red backsides resulted in significant reduction in reported Wrong-Way Drivers where the pilot project occurred, while the remaining highways that are owned and maintained by the State in San Diego County that had no treatments applied remained relatively unchanged in reported Wrong-Way Drivers according to CHP-CAD data. The active monitoring systems helped to analyze driver behavior during wrong-way driving incidents, and decreased reaction time by law enforcement.
	Cost Savings
	
The negligible cost of the markers with red reflective backsides should ultimately result in cost benefit by reducing wrong-way drivers.
	Choose an item.
	
Click or tap here to enter text.


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)?
These improvements can be adopted by other DOTs at exit ramps and areas at risk of wrong-way drivers.  The red retroreflective pavement markers can be made standard at little to no cost.  More extensive improvements such as LED illuminated signs and active monitoring systems can also be implemented at locations with more frequent wrong-way drivers.
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
	
Implementing these improvements require resources and funding
	☒
	Communicating benefits
	
Reviewing results of this wrong-way pilot project, as well as other similar pilots, will provide data to justify implementation of these improvements
	☐
	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)
	
Click or tap here to enter text.
	☒
	Resolving conflicts with existing national/state regulations and standards
	
If other organizations would like include red backside pavement markers as standard in future projects, they would need to update their standard plans and details.
	☐
	Other challenges
	
Click or tap here to enter text.


[bookmark: _Hlk112915517][bookmark: _Hlk112915638]16. Please provide details of cost, effort, and length of time expended to deploy the innovation in your organization.
Cost:  The cost to use red retroreflective pavement markers rather than the existing standard markers was negligible. 
The installation of the active monitoring/detection systems cost about $50k per location.
Level of Effort:  The level of effort to include these markers and signs was low, as they are readily available by manufacturers. 

Set up of an active monitoring system required installation of equipment and coordination with law enforcement agencies and traffic monitoring centers.. 
Time:  Time required was minimal for pavement markers and LED signs. 
Installation, calibration, and testing of wrong-way detection systems took roughly 2 weeks per location
[bookmark: _Hlk112915686]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.
 Contractors require little to no additional effort to install the pavement markers with red backsides rather than clear backsides. Pavement marker fabrication companies currently supply the required markers for implementation of the wrong-way improvements. LED bordered signs are also available by manufacturers.

Setting up a system of real time monitoring of wrong-way drivers required more effort, as coordination with local law enforcement agencies and traffic monitoring centers was needed.
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Site: SR 15 NB Exit El Cajon Blvd

120VAC radar-based detection with 24/7 flashing signage at base of ramp.
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synchronize flashing. Signs shall be programed to flash in a wig-wag pattern 24/7.

. 120VAC Radar-Based Wrong Way Detection System with dual cameras including 36" x 24” R5-1A BlinkerSign. System shall
mount to existing structure and be hardwired to “C”. Shall be programmed to flash in sync with “C” whenever an incoming
vehicle s detected.
12VDC hardwired 36” x 24 R5-1A BlinkerSign. Shall be programmed to flash whenever an incoming vehicle is detected by “8".
shall mount to existing structure.
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Site: SR 15 NB Exit University Ave

120VAC radar-based detection with 24/7 flashing signage at base of ramp.
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. 120VAC Powered Two Blinkersign System including 36” R5-1 and 36” x 24” R5-1A installed at base of ramp with wireless radio to
synchronize flashing. Signs shall be programed to flash in a wig-wag pattern 24/7.
. 120VAC Radar-Based Wrong Way Detection System with dual cameras including 36” x 24” R5-14 BlinkerSign. System shall
mount to existing structure and be hardwired to “C". Shall be programmed to flash in sync with “C” whenever an incoming

vehicle is detected.
. 12VDC hardwired 36” x 24" R5-1A Blinkersign. Shall be programmed to flash whenever an incoming vehicle is detected by “8”.

Shall mount to existing structure.
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