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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):  New Jersey Department of Transportation (NJDOT)
2.  Name and Title: Wasif Mirza
    Organization:  New Jersey Department of Transportation (NJDOT)
    Street Address:  1035 Parkway Avenue
    City:  Trenton
    State:  New Jersey
    Zip Code:  08625
    Email:  wasif.mirza@dot.state.nj.us
    Phone:  (609) 963-1412
    Fax:  (609) 530-2607
Innovation Description (10 points)
The term “innovation” may include processes, products, techniques, procedures, and practices.
3. Name of the innovation:
US Route 1 Hard Shoulder Running (HSR) Project
4. Please describe the innovation. 
Traditionally deployed along freeways or expressway, NJDOT deployed hard should running (HSR) with to improve vehicle compliance and to improve safety. NJDOT is managing traffic behavior along a 4.19-mile stretch of US Route 1 in central New Jersey by combining existing adaptive traffic signal operations with a new hard shoulder running (HSR) project along a 2-mile section during the AM and PM peak commute periods. NJDOT’s first ever HSR project, it involved the installation of a) four dynamic message systems (DMS) to notify US Route 1 motorists of unusual traffic conditions, travel times and other planned or unplanned roadway events, b) five camera surveillance system (CSS) sites to support monitoring traffic conditions approaching, progressing through and departing this critical section of US Route 1, and c) 14 overhead lane use control signs (OHLUCS) to provide guidance to motorists when shoulders are available for travel use. The OHLUCS can be treated as a ‘traffic signal’ per the Manual on Uniform Traffic Control Devices to provide regulatory guidance for using a restricted section of an arterial (e.g., shoulder) using a specific indication (e.g., green arrow). As such, a signal timing directive (i.e., green arrow during the AM and PM peak travel periods and a red X during periods of non-shoulder use) was developed to allow the traffic operations center to remotely manage HSR operations. With the implementation of ITS field devices on this section of US Route 1, NJDOT is able to effectively monitor and improve vehicle compliance, improve safety, and provide motorists critical information thru the HSR that increases mobility without adversely impacting the existing adaptive traffic signal operations, and manage traffic operations.
5. What is the existing baseline practice that the innovation intends to replace/improve?
US Route 1 is a highly congested state arterial with numerous right-in/right-out driveway access and egress servicing commercial properties directly abutting US Route 1. The extensive presence of overhead utilities and commercial properties hinders NJDOT’s ability to widen US Route 1 to facilitate ever increasing traffic volumes. NJDOT allowed limited should use whose operation was governed by the deployment of fixed static, ground mounted signs to advise motorists of when shoulder use was permitted. NJDOT found numerous vehicle violations and the local community became concerned with safety.
6. What problems associated with the baseline practice does the innovation propose to solve?
During peak travel periods, this section of US Route 1 traffic can bottleneck for two miles where the highway narrows from three lanes in each direction to two lanes in each direction. The lane reduction causes travel delays and creates the potential for accidents. In addition, motorists would violate the limited HSR operation guidance provided by the static signs. A solution to resolve the combination of congestion, safety concerns, and motorists violating the current shoulder operations governed by fixed static ground-mounted signs was sought by NJDOT. 
7. Briefly describe the history of its development.
At the request of the South Brunswick Township, NJDOT studied low-cost transportation system management and operation solutions to relieve congestion and improve safety. There were extensive efforts made during all stages / phases of the project to ensure everyone directly and indirectly connected to the project was actively engaged involved, and aware of the progression of the project. Opinions, suggestions comments and recommendation were encouraged and solicited from all stakeholders before any major decisions were made. During the planning stages, South Brunswick township officials, the local Police Department, the members of the township traffic / transportation safety committee and citizens were invited to several progress meeting and briefed by the DOT design team of the initial design. A core focus group formed comprising of pertinent township officials, subject matter experts from various units within DOT and senior and upper management of DOT for active interactions. The design phases were then actively progressed by having frequent meeting with the core group through the design phase. Prior to the construction phases DOT officials and design team held public briefings which were well attended. Additionally, the business and property owners with driveways off of the shoulder of Route 1 were personally contacted and briefed through letters and meetings about the use of shoulder to carry traffic. The project would not have been successful without this active and efficient engagement of these stakeholders. Design and construction was completed. A before/after evaluation was done w/ and w/o HSR governed by ITS field devices. The Department evaluated the changes in a) traffic volume b) speed, c) traffic signal queues, d) traffic signal timings, e) HSR violation, and f) congestion. In February 2018, after a six-month pilot had concluded and NJDOT had analyzed the results, the Department adopted the HSR project as a permanent strategy for relieving congestion and improving safety. The decision was based upon a) the addition of HSR to create a 3rd lane created more space between vehicles and is much safer for drivers, b) vehicles traveling in the shoulder do not prevent first responders from using the lanes, c) motorist compliance was increased, and d) capacity improved without adversely impacting the existing adaptive traffic signa timings. Before the pilot program, the corridor carried an average of 5,600 cars southbound during morning rush-hour. During the pilot, the route carried 6,000 vehicles during that timeframe, and average vehicle speeds increased from 13 to 31 mph. Graphics showing before and after speed comparisons using INRIX vehicle probe data, and shoulder usage violation during the AM and PM peak commuting periods are attached in the response to Question No. 8. 
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.
Design and construction was done for 14 overhead lane-use signals and four dynamic message signs (DMS) along north-and southbound US Route 1, and five CCTV cameras (to supplement existing cameras already in the field) - all in accordance with current NJDOT, MUTCD and industry standards. Turf pavers were installed to provide for maintenance vehicle staging areas and avoid the need to close lanes when responding to incidents.
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
A before/after evaluation was done w/ and w/o HSR. The Department evaluated the changes in a) traffic volume using existing RTMS (radar) detectors, b) speed using INRIX data, c) traffic signal queues using existing CCTV cameras, d) traffic signal timings using the existing SCATS adaptive signal system software, e) HSR violation existing CCTV cameras, and f) Route 1 congestion using Vehicle Probe Data Analysis Software. In February 2018, after a six-month pilot had concluded and NJDOT had analyzed the results, the Department adopted the HSR project as a permanent strategy for relieving congestion and improving safety. 
10. What additional development is necessary to enable implementation of the innovation for routine use? 
Stakeholder engagement and the design of ITS field devices to facilitate HSR for a specific location(s) is all that is required. 
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

	NJDOT Southern Region
	NJDOT is looking at signalized arterials in southern NJ.
	Click or tap here to enter text.
	Click or tap here to enter text.

	NJDOT Central Region
	NJDOT is looking at signalized arterials in central NJ.
	Click or tap here to enter text.
	Click or tap here to enter text.

	NJDOT Northern Region
	NJDOT is looking at signalized arterials in northern NJ.
	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?
NJDOT listened to the frustrated commuters who were stuck in traffic each day due to the bottleneck in this section of US Route 1. Improvements were developed with the public by engineers who understood the complexities of this highly urbanized state arterial. Significant public outreach efforts took place before the shoulders opened to traffic. The US Route 1 HSR project is the first of its type deployed along a heavily congested arterial with adaptive signal operations. NJDOT now considers HSR, with appropriate supporting ITS, a standard transportation system management and operation strategy when scoping cost-effective congestion management projects in the state. 
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 Operation Performance
	
HSR deployment resulted in average weekday free flow speed increasing from 13 to 31 mph.
	Improved Safety
	The deployment of HSR resulting in an overall reduction of shoulder violations along US Route 1. Safety was improved along the heavily congested, signalized arterial Route 1 arterial which also has numerous right in / right out only driveway access / egress points due to the presence of Jersey Barrier that separates north- and southbound Rout 1 travel.

	Improved Customer Service
	
The adaptive traffic signal system was able to accommodate the additional Route 1 through traffic without reducing the approach street signal timings. HSR improved customer service along US Route 1 without degrading customer service on the US Route 1 approach streets. In addition, HSR deployment did not result in new US Route 1 and approach street queuing. 


Provide any additional description, if necessary:
There are many goals accomplished through the successful use of HSR along US Route 1. One of the biggest goals the Department and the community achieved is the alleviation of the congestion through the use of existing pavement to create additional, on demand operational capacity. Another significant accomplishment was the improvement in capability maturity gained through the confidence, knowledge and experience of addressing the traditional issue of traffic congestion through the use of this innovative operational technique.  A tremendous gap was bridged between the Department’s operational mangers and the traditional roadway design project managers.  In addition, the Department agreed to an innovative out-of-box solution in a short time frame with very limited use of funds.
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)?
NJDOT’s HSR solution can be applied to any signalized arterial across the country that operates with adaptive traffic signal operations.
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
	
HSR is traditionally deployed along freeways. Gaining executive leadership support to deploy HSR in a manner that supplements adaptive traffic signal operations along arterials should be obtained to demonstrate support with local community stakeholders.
	☒
	Communicating benefits
	
Public outreach should be undertaken to explain the planned operation of HSR and the benefits expected by travelers.
	☐
	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
	
Click or tap here to enter text.
	☐
	Other challenges
	



16. Please provide details of cost, effort, and length of time expended to deploy the innovation in your organization.
Cost:  Design = $700K, Construction = $5.2M, and Construction Support Services = $400K.
Level of Effort:  The level of effort includes public outreach, preliminary and final design, and construction. Public outreach is the key. Utility coordination also plays a significant role given the presence of underground and overhead utilities along most signalized arterial roadways.
Time:  12-18 months, depending upon the size of the deployment
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.
Design could be accomplished by internal DOT staff or a consulting engineering firm. Deployment would require a contractor. If the DOT has an existing Advanced Transportation Management System (ATMS), integration of the ITS field devices used to operate HSR with the ATMS vendor (who is likely involved with O&M of the ATMS) should be considered.  
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Shoulder Usage Violation

* Shoulder usage violations were observed at radar location 1 during
Weekends (Whole day) and Fridays (when HSR was not in operation).

* Number of cars were observed violating shoulder usage during these
time periods.

* Summary of shoulder usage violation is shown in Tables below.

Approach* Volume e Approach* Volume Time Approach* Volume

Northbound Shoulder| 1 7-15-2017 Northbound Shoulder| 0 7-16-2017 09:00:00 | Northbound shoulder| 1

7-14-2017 09:15:00 | Northbound Shoulder| 8 7-15-2017 Northbound shoulder| 1 7-16-2017 09: Northbound shoulder| 3
7-14-2017 09:30:00 | Northbound Shoulder| 10 7-15-2017 09:30:00 | Northbound shoulder| 3 7-16-2017 03 Northbound shoulder| 3
7-14-2017 09:45:00 | Northbound Shoulder| 16 7152017 Northbound shoulder| 6 7-16-2017 03 Northbound Shoulder| 4.
7-14-2017 1¢ Northbound Shoulder| 8 7152017 Northbound Shoulder| 5 7-16-2017 15 Northbound Shoulder| 4.
7-14-2017 15:15:00 | Northbound Shoulder| 8 7-15-201715:15:00 | Northbound shoulder| 3 7-16-2017 15 Northbound Shoulder| 7
:00| Northbound Shoulder| 11 7152017 Northbound Shoulder| 3 7-16-2017 15 Northbound Shoulder| 8

:00| Northbound Shoulder| 17 7-15-2017 Northbound Shoulder| 5 6-2017 15 Northbound shoulder| 9

Approach* Location 1 Approach* Location 1 Approach* Location 1
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