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December 19, 2016 
 
 
 
Office of the Secretary, U.S. Department of Transportation (DOT) 
Docket No:  DOT-OST-2016-0233 (ref) 
submitted via automation@dot.gov 
 
Re: Designation of Automated Vehicle Proving Ground Pilot 
 
Dear Office of the Secretary, DOT: 
 
The North Carolina Turnpike Authority (NCTA), with full support from the North Carolina Department of Transportation 
(NCDOT) and our partners, requests designation as a Community of Practice to research, develop and share best 
practices related to the safe testing, demonstration, and deployment of automated vehicle technology. NCTA proposes 
the Triangle Expressway to serve as a designated automated vehicle proving ground. The Triangle Expressway is an 
award-winning facility that is geographically located within the heart of the Research Triangle, home of three Tier 1 
research universities, and within and adjacent to Research Triangle Park (RTP), the largest research park in North 
America. NCTA is submitting a fully compliant proposal that combines a world-class facility with world-class 
partnerships and world-class research to advance automated vehicle technology. 
 
NCTA’s Designated Safety Officer, Dennis Jernigan, PE, is committed to this role of ensuring the safety of the traveling 
public, the safety of North Carolina’s roadway facilities, the safe implementation and testing of automated vehicle 
technology and participation in the Community of Practice. Dennis is ideal for this role based on his 25 years of 
experience with NCDOT serving in construction administration and current role as Project Controls Engineer with 
NCTA. Dennis is extremely knowledgeable of NCDOT’s and NCTA’s established safety plans and has been responsible 
for safety audits, maintaining safety during construction and operation of NCDOT’s roadway network and serving on 
safety committees throughout his career. 
 
In addition to Dennis’s qualifications, NCTA’s proposal offers the following unique advantages:  
 
World-Class Facility | NCTA’s Triangle Expressway is one of the most advanced freeways in the United States and the 
most interoperable all-electronic tolling (AET) facility in the U.S., accepting transponders from the Northeast, mid-
Atlantic, Midwest and Southeast. Its existing robust Intelligent Transportation Systems (ITS) infrastructure provides the 
capability to monitor automated vehicle (AV) operations, collect data for research and study, and potentially 
communicate with AVs. NCTA maintains and operates its own state-of-the-art Traffic Management Center (TMC) for 
monitoring and responding, in real-time, to the traffic conditions experienced along its facilities. 
 
World-Class Partnerships | For this initiative, NCTA has assembled a large and diverse group of partnerships with local 
universities, agencies, and organizations including NCDOT’s Research and Development Unit, NC State University 
(including its Institute for Transportation Research and Education), University of North Carolina-Chapel Hill (including 
its Highway Safety Research Center), Duke University, North Carolina Agriculture & Technical State University, 
University of North Carolina-Charlotte, and The Regional Transportation Alliance. These partnerships provide NCTA 
with unmatched resources to research, study, and test automated vehicles and to share results with other stakeholders 
across the nation. 
 
World-Class Research | NCTA provides the opportunity to study multiple issues associated with automated vehicles 
including work zone navigation, incident management strategies and digital mapping inadequacies. NCTA’s existing, 
under construction, and planned roadways and projects provide a unique compilation of facilities and resources to 
study and test solutions to these problems that must be overcome for the safe deployment of automated vehicles. 
 
We look forward to the opportunity to serve as a Community of Practice to advance automated vehicle technology. If 
you have any questions or require additional information, please do not hesitate to contact Dennis Jernigan or myself. 
 
Sincerely, 
North Carolina Turnpike Authority 
 
 
 
 
 
Beau Memory      Dennis Jernigan, PE 
Executive Director     Project Controls Engineer 
(919) 707-2715      (919) 707-2705 
bmemory@ncdot.gov     dwjernigan@ncdot.gov  
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1 | NCTA OVERVIEW 


NCDOT AND NCTA 
The North Carolina Department of Transportation (NCDOT) has roots that date back over 100 years to when 
the North Carolina State Highway Commission was formed in 1915. In 1979, the State Highway Commission 
evolved into NCDOT and its present day multi-modal 
structure that provides a wide range of projects and 
services to meet North Carolina’s transportation needs. 
NCDOT is responsible for maintaining approximately 
80,000 miles of roadways, which is the second most 
miles of public roads maintained by a State DOT in the 
United States. NCDOT also maintains 18,000 bridges and 
culverts across the State of North Carolina, and 
regulates and implements programs to support rail, 
aviation, ferry, public transit, and bicycle and pedestrian 
transportation. The North Carolina Turnpike Authority 
(NCTA) is a unit of NCDOT that was created in 2002. 
NCTA has been authorized to study, plan, develop, 
construct, operate, and maintain toll highway projects in 
North Carolina, including the Triangle Expressway.  
 
Triangle Expressway 


The Triangle Expressway is approximately 19 miles in 
length and extends south as NC 147 from the I-40 
interchange in the Research Triangle Park (RTP) to the 
Northern Wake Expressway, and then northeast to the 
Northern Wake Expressway (NC 540)/NC 54 
interchange, and south to the NC 55 Bypass in Holly 
Springs (see Figure 1). The expressway is a six-lane, 70 
miles per hour (mph), fully access controlled facility that 
consists of ten interchanges and eighteen all-electronic 
toll (AET) collection zones. The Triangle Expressway is 
the single largest transportation infrastructure project in 
North Carolina history. It was opened in three phases: Phase I opened in December 2011, Phase II opened in 
August 2012, and Phase III opened in December 2012. There are currently proposals in the State 
Transportation Improvement Program (STIP) to extend the facility by approximately 30 miles.  
 
The Triangle Expressway is a premier toll highway corridor nationally, having won five awards in the five 
years since it first opened including: 


• The International Bridge, Tunnel and Turnpike Association (IBTTA) 2016 President’s Award 
• The IBTTA 2016 Toll Excellence Award 
• The Southern Association of State Highway and Transportation Officials (SASHTO) 2013 award for Best 


Use of Innovation in the Southeastern Region 
• The American Council of Engineering Companies 


(ACEC) 2012 People’s Choice Award 
• The ACEC 2012 Grand Award for Engineering 


Excellence in Transportation 
 


The Triangle Expressway was the second AET facility 
in the United States and the first new toll road to be 
designed as an AET facility from inception when 
opened in 2011. The Triangle Expressway is the most 
interoperable toll road in the United States, accepting 
transponders from E-ZPASS, NC QuickPass, Georgia 
PeachPass, and Florida SunPass. To operate, monitor, 
and study the Triangle Expressway, NCTA maintains a 
robust Intelligent Transportation System (ITS) 
infrastructure that includes a two-parallel fiber optic 
backbone communication network (FON) along the 
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entire corridor to provide separate dedicated communications for the toll systems and the intelligent 
transportation system. This FON connects an ITS network of detectors, cameras, dynamic message signs, 
and a roadway weather information system, as well as a toll system network of overhead/gantry-mounted 
radio frequency readers, video cameras, and in-pavement detectors. 
 
NCTA maintains and operates its own state-of-
the-art Traffic Management Center (TMC) for 
monitoring and responding, in real-time, to the 
traffic conditions experienced along its 
facilities. The NCTA TMC operates 24 hours a 
day, 7 days a week, and 365 days a year 
(24/7/365). One of its primary functions is to 
monitor the Triangle Expressway 24x7 and 
serve as the coordination center between 
users, emergency responders and 
transportation officials when incidents impact 
travel on the Expressway. The TMC serves as 
the coordination center for roadway and ITS 
equipment maintenance, as well as 
construction activities. NCTA has documented 
and established plans, manuals, and procedures to provide safe and efficient operations while maintaining 
continuous communication on the Triangle Expressway. Located in Raleigh, North Carolina, the TMC is in 
close proximity to the Triangle Expressway and is co-located in the North Carolina National Guard Joint 
Force Headquarters Building.  
 
The Triangle Expressway is uniquely located in the Triangle (Raleigh-Durham-Chapel Hill), the Research 
Triangle, and RTP. The Triangle Expressway’s location connects one of the most educated, technologically 
advanced and thriving urban areas in the world while also providing a connection to the Raleigh-Durham 
Airport (RDU). This facility provides a vital role in the continued growth, advancement, and mobility of the 
people, services, and goods in North Carolina. For all these reasons and those described below, NCTA 
believes the Triangle Expressway is an ideal highway corridor to serve as a designated automated vehicle 
(AV) proving ground.  
 
 


2 | MANDATORY CRITERIA 


DESIGNATED SAFETY OFFICER 
Dennis Jernigan, PE 


NCTA Project Controls Engineer 
Dennis Jernigan is a North Carolina Professional Engineer and a 25-year veteran of 
the North Carolina Department of Transportation. He is a 1990 graduate of North 
Carolina State University where he majored in civil engineering with a construction 
focus. Throughout his NCDOT career, Dennis has concentrated on construction 
administration, serving in the roles of Assistant Resident Engineer, Resident Engineer, 
Roadway Construction Engineer, NCDOT Division 5 Construction Engineer, and 
currently the Project Controls Engineer with the NC Turnpike Authority. 
 


As the Roadway Construction Engineer, Dennis was responsible for project acceptance, claims and 
supplemental agreement administration and serving as a subject matter expert for NCDOT Divisions 5 and 8, 
where the Triangle Expressway is located. As Division Construction Engineer, Dennis and his staff of five 
Resident Engineer offices oversaw all construction, rehabilitation, resurfacing, and bridge replacement 
projects in Division 5, which includes Wake, Durham, Franklin, Granville, Vance, Warren and Person Counties. 
Over 200 projects were let and accepted during his tenure as Division Construction Engineer. 
 
Dennis is committed to safety as demonstrated by his roles and responsibilities throughout the course of his 
career. Dennis has ensured that construction and operations adhere to and abide by NCDOT’s Workplace 
Safety Manual and standard operating procedures in his roles in Division 5 and 8. Dennis performed regular 
safety audits and served on and was a co-chair of the Division Safety Committee. The goal of the safety 
committee was to identify safety trends and enact safety countermeasures. Throughout his career, Dennis 
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has supervised more than 100 staff and has personally worked on the majority of interstate, U.S., N.C., and 
secondary routes in the Triangle area. Most recently, Dennis managed the I-40 reconstruction project in 
Raleigh, NC and oversaw the implementation of new polices to establish a travel demand manager and a 
network travel management plan. This innovative safety policy created a contingency incident management 
plan to maintain safety and mobility during construction of an interstate highway corridor. 
 
Dennis is organized to lead NCTA’s Automated Vehicle Program (AVP) and brings the safety and 
management experience required to ensure the program is an active, integral contributor to the 
advancement of AV technology.  
 


COMMITMENT TO SHARING 
NCTA, NCDOT and our university and business research partners are committed to sharing approaches to 
safety and safety data generated through testing and operation of the automated vehicle program. Letters 
of Support from some of our university and business research partners are included in the Appendix.  
 
 


3 | PROPOSED CONTRIBUTIONS 


ELIGIBILITY AND ADMINISTRATION OF AUTOMATED VEHICLE PROGRAM 
NCTA’s Triangle Expressway is a world-class highway corridor through one of the fastest growing urbanized 
areas in the United States. Its facilities provide NCTA and its partners the ability to administer an Automated 
Vehicle Program that can contribute to the development of automated vehicle technology and best practices 
in multiple ways as described below. NCTA and NCDOT currently administer a variety of transportation 
programs related to safety, operations, the environment, education, and research. The NCDOT Research and 
Development Group, led by Neil Mastin, PE, has a long-standing history of administering an annual research 
program that distributes research results locally and nationally, maintains a research library, engages 
NCDOT personnel in national research programs such as the Transportation Research Board (TRB), 
American Association of State Highway Transportation Officials (AASHTO), National Cooperative Highway 
Research Program (NCHRP), Transportation Pooled Fund (TPF) Program, Strategic Highway Research 
Program (SHRP), Long Term Pavement Performance (LTPP) Program, and provides research management 
services with Universities. NCTA is excited to formalize an AVP with the wealth of resources at our disposal. 
Our Designated Safety Officer and Designated Point of Contact, Dennis Jernigan, PE will lead NCTA’s AVP in 
constant coordination with our partners and USDOT.  
 


AV LEADERSHIP  
NCTA has been at the leading edge of implementing new toll collection technologies and we are organized to 
provide leadership in testing, deploying, and monitoring automated vehicle technology. NCTA and its 
partners are part of a region in North Carolina that thrives on innovation. We are eager to take the lessons 
learned from previous endeavors and apply them to the advancement of automated vehicle technology and 
to share results with other stakeholders across the nation. For examples of where our partners have 
provided AV leadership, see Section 5. 
 


COMMUNITY OF PRACTICE 
NCTA’s proposed contributions to the Community of Practice make use of our right partnerships, facilities, 
and research opportunities to provide USDOT and stakeholders nationwide with practical results that can 
support the safe deployment of automated vehicles. Five such contributions highlighted below include Digital 
Mapping for New Roads, Work Zone Traffic Control, Incident Management, All-Electronic Tolling, and Big 
Data Analysis. 
 
Digital Mapping for New Roads 
Self-driving vehicles rely heavily on detailed digital mapping of roadways. So unmapped roads or 
reconfigured roads and intersections pose problems that must be solved for safe wide-scale deployment of 
AVs. While approximately 18 miles of the Triangle Expressway are in use today, approximately 30 miles have 
yet to be built and are undergoing engineering, planning, and environmental studies. The Access 540 project 
is building a new interchange along the Triangle Expressway (Toll NC 540) at Old Holly Springs-Apex Road 
(SR 1153) which is scheduled to be opened to traffic in 2018. Also, the Morrisville Parkway corridor from NC 
55 to Green Level Church Road will be extended to include a new interchange on the Triangle Expressway. 
Construction is anticipated to be complete in 2019. Finally, new sections of NC 540 (Complete 540) are 
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scheduled to be constructed in three 
phases. The first phase which extends 
Triangle Expressway from NC 55 Bypass 
to US 401 is currently scheduled for 
construction contract award in 2018. 
These projects and the phased extension 
of NC 540 will provide unique 
opportunities to study and test 
autonomous vehicles on newly opened 
roadways and interchanges and 
reconfigured existing intersections. 
 
Work Zone Traffic Control 


Establishing policies and protocols for 
work zones to safely accommodate 
autonomous vehicles will be critical to 
protecting construction workers and AV 
users. NCTA has an established 
Maintenance of Traffic (MOT) Evaluation 
plan to provide guidance for construction 
work zones and lane closures along Triangle Expressway as shown in Figure 5. As described above, new 
sections of the Triangle Expressway for Access 540, the Morrisville Parkway, and Complete 540 will provide 
unique opportunities to study and test autonomous vehicles in varying real-world work zone conditions. 
Additionally, NCTA and NCDOT maintain a Work Zone Safety and Mobility Policy and comprehensive 
Maintenance/Utility Traffic Control Guidelines which can be used in research studies to determine whether 
existing work zone strategies are compatible with AV technology and what new guidelines should be 
considered to more safely accommodate automated vehicles. 


 
Incident Management 
Temporary detours due to incidents can also pose problems for automated vehicles. NCTA’s TMC is vital in 
implementing NCTA’s detailed Traveler Information Management System (TIMS) by assisting with expediting 
the detection, verification, response, and clearance of incidents from NCTA roadways. TMC operators are 


Figure 4 New Sections of NC 540 scheduled to be constructed 
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responsible for communicating and coordinating with first responders, as well as disseminating incident 
information to applicable Dynamic Message Signs (DMS) and the TIMS database. TIMS feeds the 511 and the 
Traveler Information web site, to notify the motoring public of incident locations so they may seek alternate 
routes. TIMS also currently includes detailed detour plans for 16 incident locations, as shown in Figure 6, 
along the Triangle Expressway and Standard Operating Procedures for managing incidents. NCTA’s TMC and 
TIMS provide a comprehensive resource of traffic management professionals, technology, and policies to 
study and monitor automated vehicle operations during incidents. The effectiveness of existing and new 
incident management strategies and policies for automated vehicles can be studied and monitored using 
these resources. 
 
All-Electronic Tolling (AET) 


More research is needed to study the interaction 
between automated vehicles and tolling systems. 
The Triangle Expressway was the second AET facility 
in the United States and the first new toll road to be 
designed as an AET facility from inception when 
opened in 2012. The Triangle Expressway is the most 
interoperable toll road in the United States, 
accepting transponders from E-ZPASS, NC 
QuickPass, Georgia PeachPass, and Florida SunPass. 
NCTA can provide the right resources to study the 
interaction between AVs and AET facilities to ensure 
safe and reliable toll collection methods and safe 
navigation of AVs on toll facilities. 
 
Big Data Analysis 


Research studies often require large collections of 
data and analysis of that data to produce 
statistically reliable results. The Triangle 
Expressway’s existing robust ITS infrastructure 
provides the capability to monitor AV operations 
and collect large amounts of data for use in 
research and study. NCTA’s ITS infrastructure 
includes the FON that provides separate dedicated 
communications for the toll systems and connects 
a network of travel and traffic information 
systems, data readers and recorders. Additionally, 
NCTA’s university and business partners have the 
resources to analyze the vast amount of data 
collected to provide useful results that can be 
shared with USDOT and stakeholders across the 
nation. 
 


CONTINUED RELATIONSHIP WITH USDOT 
NCTA and NCDOT have strong existing working 
relationships with USDOT’s Federal Highway 
Administration (FHWA) and other Department 
agencies such as the National Highway Traffic 
Safety Administration (NHTSA) and Federal 
Railroad Administration (FRA). Our staff works 
closely with FHWA’s John Sullivan, PE (NC Division 
Administrator) to ensure that North Carolina’s 
roads and highways continue to be among the safest and most technologically sound in the world. We are 
willing and eager to maintain and strengthen our many working relationships with the Department to partner 
with and support its relevant research program offices to support the advancement of automated vehicle 
technologies. We look forward to the possibility of sharing any outcomes of our AVP with other stakeholders 
at meetings and conferences, such as the Automated Vehicles Symposium, Florida’s Automated Vehicle 
Summit, and other events facilitated by the Transportation Research Board, ITS America, Institute of 
Transportation Engineers and others. Our partners have participated in many successful joint research 
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efforts with USDOT and are excited to partner with the Department on future AV research projects using 
NCTA’s resources. Constant communication is key to any good relationship and our Team would submit 
quarterly reports to the Department to document our progress on our AVP activities. 
 
 


4 | COMMITMENT TO SAFETY 


NCTA’s existing safety management plans, policies and procedures demonstrate our capability to control 
risks in all proving ground testing and operations. The following sections provide details on those existing 
plans, policies and procedures.  
 


SAFETY MANAGEMENT PLAN 
NCDOT prioritizes planning, designing, constructing, and maintaining 
transportation facilities that are safe for all users. NCDOT envisions a 
transportation network with zero fatalities and has collaborated with key 
stakeholders to develop the 2014 North Carolina Strategic Highway Safety 
Plan (SHSP) to implement strategies and goals to work towards achieving this 
vision. The SHSP’s goal is to cut fatalities and serious injuries in North 
Carolina in half based on 2013 figures by the year 2030. This goal will be 
achieved through emphasizing strategies and actions that address 
demographic considerations, driving while impaired, emerging issues and data, 
intersection safety, keeping drivers alert, lane departure, occupant 
protection/motorcycles, pedestrians and bicyclists, and speed.  
 
NCDOT has established the Workplace Safety Manual, Safety Policy and 
Procedure Manual, and Maintenance/Utility Traffic Control Guidelines for all 
workers and road users while considering mobility and access. The Triangle 
Expressway has the potential to serve as the ideal testing ground for automated vehicles in work zones. 
Phase 1 of the Complete 540 project will extend the Triangle Expressway by 7.8 miles and is scheduled to be 
under construction from 2018 through 2020. As described in Section 3, additional Triangle Expressway 
extension projects and new interchanges on existing highways are proposed. With these planned 
construction projects and a robust ITS infrastructure already in place, NCDOT’s existing manuals and policies 
can be used in research studies to determine whether existing work zone strategies are compatible with AV 
technology, what new guidelines should be considered, and how Smart Work Zones can be implemented to 
safely accommodate automated vehicles for travel information, queue management, speed management, 
incident management and work zone performance.  
 


NCDOT AND NCTA SAFETY CONSIDERATIONS 
NCTA proactively monitors safety conditions on the Triangle Expressway 
through quarterly crash analyses. NCTA uses Traffic Engineering Accident 
Analysis System (TEAAS) software to collect monthly crash data along the 
Triangle Expressway, which is separated into four segments. The data 
collected includes total crashes and the number of fatal and injury crashes 
reported along each segment. This data is analyzed over a rolling three-year 
period to determine the Total Crash Rate of the four segments selected, as 
well as for the entire facility. These Crash Rates can then be compared to 
the Critical Crash Rates, which have been statistically adjusted based on 
other roads with similar characteristics to remove the element of 
randomness. This is a check to determine if any of the segments on the 
Triangle Expressway have rates exceeding predetermined average rates for 
similar locations. The results of this analysis is reported on a quarterly basis 
in the Triangle Expressway Operations Statistics Report. 
 
NCTA develops quarterly Maintenance Rating Program (MRP) Reports and annual Maintenance of Traffic 
(MOT) Plans for the Triangle Expressway. The MRP Report evaluates the roadway features and toll facilities 
on the Triangle Expressway and provides an overall performance rating score based on road surface, 
unpaved shoulder, drainage, roadside, and traffic control device conditions. The MOT Plan is used as a 
guidance for allowable one- and two-lane closure time periods for work zone lane closures along the 
mainline to help reduce the risk of incidents and congestion along the Triangle Expressway. 
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NCTA’s state-of-the-art TMC is staffed by highly trained operators 
that monitor and manage traffic operations on the Triangle 
Expressway 24 hours a day, 7 days a week, and 365 days a year. The 
operators coordinate incident response and 
maintenance/construction work along the Triangle Expressway and 
monitor roadside technology and toll facilities. Operators can 
communicate travel conditions and emergencies to customers via 10 
full-color DMS, NCDOT’s 511 system and TIMS website. They can also 
quickly dispatch toll technology technicians to address equipment 
failures through the Maintenance Online Management Software 
(MOMS). Additionally, in the event of incidents on the facility they can 
use interoperable 800MHz radio frequency dispatch from local 911 
and statewide Highway Patrol communications to dispatch State 
Highway Patrol (SHP) and Incident Management Assistance Patrol 
(IMAP). 
 
The NCTA Safety Patrol program consists of dedicated SHP and IMAP services provided on Triangle 
Expressway. This program provides one SHP officer and one IMAP responder to the facility during working 
hours, Monday through Friday. During this time, the assigned SHP officer and IMAP driver are responsible 
for patrolling the facility and responding to incidents reported by operators. 
 
 


5 | RESEARCH, APPLICATION, AND DATA SHARING 


NCTA has the full support and access to resources of the 
NCDOT’s Research and Development Unit, one of the leading 
DOT research and development centers in the U.S. The 
Research and Development Unit oversees transportation-
related research that investigates materials, operations, 
planning, traffic and safety, structures, human environments, natural environments and more. The functions 
of Research & Development are: 


• To develop an annual research program that initiates 20-25 new projects per year and manages 
approximately 80 active research projects. The annual research program goals are: 


o Improve NCDOT Planning, Engineering and Business Practices 
o Support NCDOT Operations and Maintenance Activities 
o Conduct research that can be implemented 
o Develop relationships with researchers so they understand the needs and operations of 


NCDOT to maximize research benefits; 
• Provide implementation and technology transfer support of local and national research for business 


units; 
• Rapid turnaround, 80-hour Technical Assistance Projects; 
• Distribute research results locally and nationally; 
• Research Library Services with revamped library and historical information dating to the 1920s; 
• Engage NCDOT personnel in national research programs: TRB, NCHRP, TPF Program, SHRP, LTPP, etc. 
• Provide Research Management Services – Administer contracts for Branches/Divisions/Units working 


with Universities 
 


ABILITY TO PROMOTE AUTOMATED VEHICLE TECHNOLOGY PARTNERSHIPS 
In addition to having the support of the Research and Development Unit, NCTA has partnered with leading 
universities, research institutes and regional organizations with research experience and resources in 
automated vehicle technology in the State of North Carolina to collect, analyze and share data across the 
stakeholders of this pilot program. The following section lists the partnership members supporting NCTA in 
this effort and their capabilities. 
 


Figure 9 NCDOT’s Incident Management 
Assistance Patrol 
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Partnerships 


REGIONAL TRANSPORTATION ALLIANCE (RTA) 
The RTA is the business coalition that is a recognized regional business voice for 
transportation initiatives and policy across the Triangle. RTA members include more 
than 125 of the leading businesses in the State market, 23 chambers of commerce, two 
metropolitan planning organizations, regional transit agency GoTriangle and the City of 
Raleigh’s transit agency GoRaleigh, as well as the Raleigh-Durham Airport Authority 
(RDU). RTA has a demonstrated track record of success in accelerating regional 
mobility priorities, policies, and practices in concert with key elected and transportation partners.  
 


UNIVERSITY OF NORTH CAROLINA (UNC) CHAPEL HILL – HIGHWAY SAFETY RESEARCH CENTER (HSRC) 
HSRC’s mission is to improve the safety, sustainability and efficiency of all 
surface transportation modes through a balanced, interdisciplinary program of 
research, evaluation, and information dissemination. HSRC has worked with a 
diverse group of government, non-government, corporate and foundation 
sponsors such as AASHTO, National Institutes of Health, New York DOT, North 
Carolina DOT, North Carolina Governor’s Highway Safety Program, TRB 
(NCHRP), U.S. DOT (FHWA, NHTSA, RITA), U.S. EPA, AAA Foundation for Traffic Safety, National Safety 
Council, etc.  
 
INSTITUTE OF TRANSPORTATION RESEARCH AND EDUCATION (ITRE) 
ITRE is an institutional center located at NC State University and chartered by the North 
Carolina General Assembly. Transportation research is the core of ITRE’s mission. It 
conducts surface and air transportation research, training, technical support activities 
for municipal, state, federal, and international clients in order to address critical 
transportation issues. To support NCTA’s AVP, ITRE can leverage its existing partnerships with Federal 
Highway Administration (FHWA), I-95 Corridor Coalition, Capital Area Metropolitan Planning Organization 
(CAMPO), RTI International, IBM, and SAS as well.  
 


DUKE UNIVERSITY’S HUMANS AND AUTONOMY LAB (HAL)  
Research in Duke University’s HAL focuses on the multifaceted interactions of 
human and computer decision-making in complex sociotechnical systems with 
embedded autonomy. Current research projects include workload reduction for 
operators of autonomous systems, identification and assessment of the impact 
of transition from low to high task loading, development of a safety simulation for mixed manned and 
unmanned robotic environments, developing predictive models for operator trust of autonomous systems, 
and the use of Functional Near-Infrared Spectroscopy (fNIRS) for cognitive state detection and prediction.  
 


UNIVERSITY OF NORTH CAROLINA (UNC) CHARLOTTE – CENTER FOR TRANSPORTATION POLICY STUDIES 
UNC Charlotte’s Center for Transportation Policy Studies is dedicated to the study 
of transportation-related issues and policies. The center’s objectives are to: 


1. Address issues that are relevant and timely so that the center's research 
can influence transportation policy; 


2. Conduct quality multidisciplinary research that is both scholarly and 
practical; 


3. Conduct research that affects future transportation investments and development patterns and 
promotes positive social change in the region and state; 


4. Disseminate completed research to professionals, practitioners, and policy-makers; 
5. Facilitate collaboration among researchers in various disciplines; 
6. Form partnerships among the university, local and state governments and private-sector 


transportation stakeholders. 
 


NORTH CAROLINA AGRICULTURE & TECHNICAL STATE UNIVERSITY (NC A&T) 
NCTA has requested the support of NC A&T State University. The 
University offers fundamental and advanced research opportunities 
in the area of Civil Infrastructure with focus in transportation 
engineering.  
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DEMONSTRATED RESEARCH AND RESOURCES 
NCTA’s partners have carried out many activities and programs related to automated vehicle advancements. 
For example, ITRE is involved in the following relevant programs: 
 
EcoPRT Project – A research project demonstrating small two-seat autonomous vehicle technology on the 
North Carolina State University campus.  
 
Highway Research – ITRE has a long history of freeway research and understands macroscopic and 
microscopic operations of human driven vehicles for comparison to operations of autonomous vehicles.  
 
Data Collection – ITRE has experience deploying data collection devices for large projects as well as working 
with big data creation and analysis through the i2D instrumented vehicle program where over 20 million 
seconds (and growing) of data are used for understanding driver behavior.  
 
Duke University’s HAL is involved in the following relevant projects: 
 
Detecting Long Distance Driver Cognitive Disengagement – In this project, HAL is testing the hypothesis 
that functional Near Infrared Spectroscopy (fNIRS), which essentially measures blood oxygenation in the 
brain, can detect different cognitive states in long distance driving settings. Objectives include attempting to 
detect distraction from focused attention on the road, discerning possible boredom from a state of 
drowsiness, and overall mental workload. 
 
Risk-aware, Human-cooperative Planning for Autonomous Systems – HAL’s vision is to revise the 
relationship between human and robot to a cooperative partnership, where both parties share the 
responsibility of managing risks. HAL is collaborating with the Jet Propulsion Laboratory on this project, 
under the direction of the Office of Naval Research.  
 
UNC’s HSRC’s two most important areas of research are “Driver Behavior” and “Shaping the Future of 
Transportation Safety”. HSRC researchers study how behavior and safety interact in the real world. It has 
been involved in both the development of analysis-ready databases that include naturalistic driving data, and 
research using these datasets to better understand behaviors of drivers and passengers. For example, 
HSRC’s researchers were at the forefront of using in-vehicle camera technology to directly observe driver 
behavior, most recently distraction among young drivers. In addition, HSRC has used naturalistic driving 
data to study roadway curvature and alignment to understand how to best design roadways. 
 
In addition to the above-mentioned research projects, all of our university partners 
are part of the University of Transportation Centers (UTC) program.  


• UNC Chapel Hill and Duke University are part of the National UTC for 
Collaborative Sciences Center for Road Safety.  


• North Carolina State University and UNC Chapel Hill are part of the Regional 
UTC for Southeastern Transportation Research, Innovation, Development and 
Education Center.  


• North Carolina A&T State University is part of the Tier 1 UTC for Center for 
Advanced Transportation Mobility.  


• UNC Charlotte is part of the Tier 1 UTC for Mineta National Transportation Research Consortium.  
• UNC Charlotte is also part of the Tier 1 UTC for Center for Advanced Multimodal Mobility Solutions and 


Education. 
 


DISSEMINATION OF INFORMATION AND SHARING 
NCTA and its partners are committed to providing open data and sharing performance metrics and test 
results. Specifics for some of the partners include: 


• NCDOT’s R&D Group routinely shares information with TRB, AASHTO, NCHRP, TPF Program, SHRP, 
LTPP, and various universities. 


• RTA has the ability to inform many stakeholders in North Carolina who can then further disseminate 
information. 


• ITRE can disseminate information through its existing partnerships with FHWA, I-95 Corridor Coalition, 
Capital Area Metropolitan Planning Organization (CAMPO), RTI International, IBM, and SAS. 


• UNC’s HSRC can disseminate information through its existing partnerships with its diverse group of 
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government, non-government, corporate and foundation sponsors as noted above. 
• UNC Charlotte’s Center for Transportation Policy Studies is dedicated to disseminating research to 


professionals, practitioners, and policy-makers; facilitating collaboration among researchers in various 
disciplines, and forming partnerships among the university, local and state governments and private-
sector transportation stakeholders. 


 
 


6 | DEMONSTRATED INVESTMENTS 


CAPITAL IMPROVEMENTS 
NCTA has the capability to augment existing infrastructure along the Triangle Expressway to support AV 
activities due to its adherence to sound fiscal management and overall vision to continuously seek ways to 
improve the facility to its users. From the 2015 NCTA Annual Report, “Capital expenditures for the Triangle 
Expressway were approximately five percent under budget. During the latter part of Fiscal Year 2014, the 
Turnpike Authority developed a fiscally-responsible plan to utilize approximately $61.3 million in unallocated 
bond proceeds. In addition to funding outstanding construction expenditures, reimbursing NCDOT for pre-
construction expenses, and reimbursing interest payments to the Turnpike Authority’s reserve accounts, this 
plan includes providing capital contributions for two additional interchanges along the Triangle Expressway, 
at Old Holly Springs-Apex Road (“Access 540”) and Morrisville Parkway.”   
 
In addition to the availability of funds for AV in existing capital improvement programs, NCTA performs a 
quarterly maintenance rating program, which insures that the facility exceeds its own internal criteria for 
adequate infrastructure elements, including traffic control devices, roadway lighting, pavement markings, 
signage, and delineators – all of which are vital to AV operability. A quarterly assessment of pavement 
condition is also undertaken, vital to providing a safe test track for AV. No other roadway facility in North 
Carolina currently has such a robust asset management program. 
 


AUTHORIZATION OF PROVING GROUNDS 
The NCTA has enabling legislation for planning, development, construction and operation of toll facilities 
within the state of North Carolina. The legislation enables NCTA to plan, program and carry out projects 
along the Triangle Expressway that could include capital or safety improvements to the facility to allow a 
structured program for AV testing. 
 
The North Carolina General Assembly (NCGA) introduced two bills to study AV in 2015. These bills and 
legislative support led to the creation of the North Carolina Connected and Autonomous Vehicles (CAV) 
Roadmap program, which is completing a formal year-long study of policy needs, institutional changes, and 
broad program vision for both addressing AV and developing the technologies in North Carolina. 
 


AUTOMATED VEHICLE TESTING OR DEPLOYMENT 
NCTA is committed to dedicating the necessary resources for testing and deployment to determine 
automated vehicle technology feasibility by January 1, 2018. As demonstrated by NCDOT and NCTA’s 
programs of capital investments, active legislation/policy, established standards and operational procedures, 
commitment to safety and maintenance, the Triangle Expressway will be able to test and deploy AV 
technology with the following notable items: 


• Ability to quickly establish and procure dedicated short-range communications (DSRC) and other V2I 
technology, as needed, for connected vehicles (CV) operations along a controlled freeway facility with 
well-maintained infrastructure that is necessary for L3-L5 levels of AV (high quality lane markings, 
signage, consistent geometric design of the facility) 


• Active, or soon to be active, construction projects at key interchanges along the facility that will enable 
AV testing in work zone environments 


• Variable roadway volume environments – spatial and temporal occurrences of higher volume 
commuter traffic contrasted with lower volume off-peak conditions 


 
In addition, ITRE at NCSU, one of the key partners to NCTA, is currently part of a research team, EcoPRT, 
demonstrating a small two-seat autonomous vehicle technology at NCSU and involved in freeway research 
understanding macroscopic and microscopic operations of human driven vehicles for comparison to 
operations of autonomous vehicles.  
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7 | READINESS 


ABILITY TO TEST 
The Triangle Expressway is currently fully operational and open for testing. NCTA’s robust ITS infrastructure 
along Triangle Expressway, state-of-the-art TMC, the Smart Work Zone program and the commitment to 
dedicate the necessary resources to determine the feasibility of automated vehicle technology makes the 
Triangle Expressway an ideal proving ground.    
 


MULTIPLE USER TESTING 
Testing on the Triangle Expressway will support multiple users and data generated by the proving ground 
will be shared openly to the public. The Triangle Expressway allows for all types of vehicular traffic. NCTA, 
NCDOT, RTA, and the partnering universities and research institutions have a long-standing history of openly 
sharing data to the public. 
 


DESIGNATED POINT OF CONTACT 
As described in Section 2, Dennis Jernigan, PE will be the Designated Safety Officer and Designated Point of 
Contact. 
 


ENGAGEMENT WITH AFFECTED COMMUNITIES 
NCTA is currently not aware of any communities that may be affected with Triangle Expressway serving as a 
designated automated vehicle proving ground. If necessary, NCTA can involve NCDOT’s Public Involvement 
group to engage the affected communities and develop a public engagement plan to promote public 
involvement. 
 
 


8 | ADHERENCE TO LAWS, REGULATIONS, AND FEDERAL POLICY 


LOCAL, STATE, AND FEDERAL 
Though no enabling legislation 
currently exists in the state of North 
Carolina with regards to automated 
vehicles, no current legislation or 
administrative rules prohibit AV 
activities. In response to the need to 
address this issue, the North Carolina 
General Assembly has been working with NCDOT to initiate studies into AV policy. Two NCGA bills were 
introduced in 2015 (S.B. 600 and H.B. 782) that fostered the development of the North Carolina (CAV) 
Roadmap program. This program, under the sponsorship and direction of NCDOT and the North Carolina 
Division of Motor Vehicles (NCDMV), is currently undertaking a study to understand what actions, activities, 
and processes are required to prepare North Carolina for automated vehicles.  
 
The study will address the following: 


• The measures necessary to successfully implement AV technology, including any legislative changes. 
• How AV technology can promote research and development in North Carolina. 
• Any other matters NCDOT and partner agencies deem relevant. 


 
Immediate CAV program goals include: 


• Assessing the Department’s and the State’s current AV conditions (testing and operations) and provide 
recommendations for changes. 


• Benchmark against industry and current federal, state, local, and international initiatives. 
• Provide near-term actions for NCDOT and key State agencies. 


 
Broad program initiatives moving forward include: 


• Spurring Early CV Tech Deployment for wirelessly connected vehicles, mobile devices and 
infrastructure 


• Measuring Deployment Benefits in terms of safety, mobility and environmental impacts 
• Resolving Deployment Issues related to technical, institutional, and financial barriers. 
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The CAV Roadmap program held a workshop on February 23, 2016 with 24 state, regional and municipal 
agencies, chambers of commerce and private businesses and program activities are currently underway. A 
final report, NC Readiness for Connected and Autonomous Vehicles, was submitted in November 2016. 


 
 
 
 
 
 
 
 
 
 


NATIONAL HIGHWAY TRAFFIC SAFETY ADMINISTRATION (NHTSA) L3-L5 AUTOMATED VEHICLES 
NCTA and supporting partners will adhere to the primary subject areas outlines in the NHTSA’s Federal 
Automated Vehicles Policy: Accelerating the Next Revolution in Roadway Safety for any testing or 
deployment of L3-L5 systems on public roads for this pilot program.  
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9 | SUMMARY 


NCTA has demonstrated the ability to be fully compliant with the combination of a world-class facility, 
partnerships, and research to advance automated vehicle technology. 
 


Compliance Items Compliant Section Page 
Mandatory Criteria � 


2 


3 


Designated Safety Officer (Dennis Jernigan, PE) � 3 


Commitment to Sharing � 4 


Proposed Contributions � 


3 


4 


Eligibility and Administration of Automated Vehicle Program � 4 


AV Leadership � 4 


Community of Practice � 4 


Continued Relationship with USDOT � 6 


Commitment to Safety � 


4 


7 


Safety Management Plan � 7 


NCDOT and NCTA Safety Considerations � 7 


Research, Application and Data Sharing � 


5 


8 


Ability to Promote Automated Vehicle Technology Partnerships � 8 


Demonstrated Research and Resources � 10 


Dissemination of Information and Sharing � 10 


Demonstrated Investments � 


6 


11 


Capital Improvements � 11 


Authorization of Proving Grounds � 11 


Automated Vehicle Testing or Deployment � 11 


Readiness � 


7 


12 


Ability to Test � 12 


Multiple User Testing � 12 


Designated Point of Contact � 12 


Engagement with Affected Communities � 12 


Adherence to Laws, Regulations, and Federal Policy � 


8 


12 


Local, State and Federal � 12 


NHTSA L3-L5 Automated Vehicles � 13 


Table 1 NCTA’s Compliance Matrix for USDOT’s Automated Vehicles Proving Ground Pilot 


CONCLUSION 
NCTA, together with NCDOT and our partners, thank you for consideration as a Community of Practice to 
research, develop and share best practices related to the safe testing, demonstration, and deployment of 
automated vehicle technology. NCTA’s Designated Safety Officer, Dennis Jernigan, PE, is committed to this 
role of ensuring the safety of the traveling public, the safety of North Carolina’s roadway facilities, the safe 
implementation and testing of automated vehicle technology and participation in the Community of Practice. 
NCTA, with its world-class facility, world-class partnerships, and world-class research, eagerly awaits our 
selection to proudly serve as a designated automated vehicle proving ground. 
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1) EXECUTIVE SUMMARY 
The Ohio Turnpike and Infrastructure Commission (Commission) is pleased to submit this proposal 


to be designated as a USDOT Automated Vehicle Proving Ground.  The Commission is committed to 
becoming a USDOT designated proving ground to advance the public interest in maintaining a safe method 
for developing Connected and Autonomous Vehicle (CAV) technology and Autonomous Vehicle (AV) 
technology.  The physical characteristics and features of the 241 mile Turnpike and the Commission’s 
collaboration with various stakeholders  make the Ohio Turnpike a unique location for promoting CAV and 
AV technology testing.  See Exhibit 1 attached hereto for a map of the Ohio Turnpike.  


The Commission has reviewed the Ohio Revised Code, our rules and policies, as well as our 
physical and technology infrastructure in preparation for connected and autonomous vehicles.  The Ohio 
Turnpike possesses features in both of these areas that well-position us for testing and deployment of 
connected and autonomous vehicles for both commercial vehicles and passenger cars.  


The Ohio Turnpike is a limited access highway, has 160 miles of contiguous three-lane traffic in 
both east/west directions and facilities to serve the traveling public.  The Commission maintains Long 
Combination Vehicle (LCV) lots at seven of the eight interchanges that allow for staging LCV operations.  
The Ohio Turnpike has seven sets of service plazas, allowing for refueling without leaving our right of way. 
We continue to leverage and upgrade our 241 miles of fiber optic cable, which provides a unique asset that 
other corridors are only beginning to make.  Our highway and interchanges have high quality and easily 
visible pavement markings that are fully re-striped each year. As part of our continued investment in 
technology to improve the safety of the Commission workers and the traveling public, we have begun 
installing Automatic Vehicle Locator equipment in our fleet, and in 2017 will invest in roadside dedicated 
short range communications (DSRC) technology. 


The Commission is eligible for designation as a USDOT Automated Vehicle Proving Ground 
because the Commission is an independent body both corporate and politic of the State of Ohio (State).  
The Commission was created in 1949 through the Ohio Turnpike Act, Ohio Revised Code Chapter 5537 
(the Act) and thereunder, has the power to construct, operate and maintain the Ohio Turnpike System.  Even 
though the Commission receives no federal funding, all of the 241 mile Turnpike has been incorporated by 
the Federal Highway Administration into the Interstate Highway System.  Various sections of the Ohio 
Turnpike are designated as Interstate Routes 76, 80 and 90.  The Ohio Turnpike links the East and Midwest 
by virtue of its strategic position along the system that directly connects highways leading to Indiana, 
Michigan, Pennsylvania, West Virginia and Kentucky.  The Ohio Turnpike also links toll roads between 
Boston, New York City and Chicago, consisting of the Massachusetts Turnpike, New York Thruway, New 
Jersey Turnpike, Pennsylvania Turnpike, Ohio Turnpike, Indiana Toll Road and Chicago Skyway.  
Specifically, the Ohio Turnpike is linked directly with Interstate Route 75, Interstate Route 280, Interstate 
Route 480, Interstate Route 71, Interstate Route 77 and Interstate Route 680.  The Ohio Turnpike includes 
31 interchanges, 26 of which are accessible to and from U.S., Ohio and Interstate routes and two of which 
are terminals connecting, respectively, with the Pennsylvania Turnpike in the east and the Indiana Toll 
Road in the west. 


2) MANDATORY CRITERIA 
The Commission has appointed Anthony Yacobucci as the Designated Safety Officer for the Ohio 


Turnpike.  Mr. Yacobucci currently serves as the Commission’s Chief Engineer, and is a registered 
Professional Engineer with more than 25 years of experience in the transportation industry.  In his role as 
Chief Engineer, Mr. Yacobucci is responsible for all matters concerning the planning, design, construction 
and maintenance of the mainline Turnpike, including all aspects of workers’ safety as well as customers’ 
safety.  
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As the Designated Safety Officer, Mr. Yacobucci is responsible for the Commission’s safety 
management plan.  Mr. Yacobucci will also participate in the Community of Practice’s regular quarterly 
meeting of Safety Officers, wherever those meetings are determined to be held.  As part of the 
Commission’s commitment to this program, Mr. Yacobucci is willing to host a meeting of the Community 
of Practice if such group determines that such meeting locations will rotate to allow the members of the 
Community of Practice to see first-hand the different facilities and proving grounds.   


The Commission and Mr. Yacobucci will commit the appropriate resources to share lessons 
learned, approaches to safety, and safety data generated through Turnpike operations.  Additionally, the 
Commission and Mr. Yacobucci fully support all collaborative efforts between industry leaders, experts in 
the field, State government, the traveling public, and safety advocates to ensure public safety when using 
autonomous vehicles.  The Commission has already committed (and will continue to) to support resource 
sharing venues, such as the Ohio Smart Mobility Initiative (OSMI), Transportation Research Center, Inc. 
(TRC) and Smart Belt Coalition (SBC) and other informal event collaboration activity.  


 The OSMI is a collaborative effort between The Ohio State University and its College of 
Engineering and Center for Automotive Research, Smart Columbus, the Ohio Department of 
Transportation (ODOT), the Ohio Department of Public Safety (ODPS), the Transportation 
Research Center, JobsOhio and the Commission. OSMI’s vision is for Ohio to lead the nation and 
world in the development of smart mobility and smart city technologies that have a major impact 
on Ohio’s transportation industry and creates thousands of new jobs that leverage Ohio’s 
outstanding facilities and history of excellence in the sector. 


 TRC is an independent automotive proving ground providing research and development, and 
compliance and certification testing for vehicles and components, for crash testing, emissions 
testing, dynamic testing and durability testing.    


 The SBC is another collaborative group that meets on a regular basis to share information regarding 
autonomous vehicle safety development.  The SBC’s mission is to create a mechanism for 
transportation agencies, academic institutions and others to collaborate on connected and 
automated vehicle initiatives. The coalition is working to foster collaboration involving research, 
testing, policy, standards development, deployments, outreach, and funding pursuits for connected 
and automated vehicle technology as well as other innovations in the transportation industry to 
improve safety and foster economic benefit of the region. The members of the SBC are: Michigan 
Department of Transportation, University of Michigan, American Center for Mobility, Kettering 
University, Ohio Department of Transportation, the Commission, The Ohio State University, 
Transportation Research Center, Pennsylvania Department of Transportation, Pennsylvania 
Turnpike Commission, Carnegie Mellon University. The role of transportation agencies as 
infrastructure owners is to guide research, deployment, and policy development that support their 
respective missions. The role of academic institutions is to jointly work with members to identify 
and develop potential research topics in connected and automated vehicles as well as other 
emerging technologies. 


3) PROPOSED CONTRIBUTIONS 


Commission’s Established Automated Vehicle Program 
 


The Commission has a Highly Automated and Connected Vehicle Program, which is being 
implemented by Mr. Yacobucci in connection with the Commission seeking to strategically deploy 
innovated technology for highly automated and connected vehicles for the safety, health and welfare of the 
traveling public.  The Commission’s Highly Automated and Connected Vehicle Program seeks to create a 
collaborative relationship with other stakeholders, including government entities, academia, research 
institutes and industry partners.    
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Testing and Deploying Automated Vehicle Technology 
 


The Commission is a one-stop shop that has under its control.  All aspects necessary to be a certified 
proving ground, and the ability through the Point of Contact and the Designated Safety Officer the ability 
to secure commitment through the Commission to meet all of the USDOT requirements of the certified 
proving ground.  Currently, the Commission’s facilities include an already installed the fiber optic network 
with bandwidth available for AV and CAVs to connect.   
 


A. Fiber Optic Network.  The Commission allows CenturyLink (formerly Litel), under written 
contract to maintain a single-mode fiber-optic cable from milepost 40 to milepost 233.  As part of that 
agreement, CenturyLink reserved 24 fiber strands for the Commission to utilize for its private 
telecommunications network.  The Commission has its own 24-strand single-mode fiber optic cable from 
milepost 40 to the Indiana state line and from milepost 233 to the Pennsylvania state line. 


 
The Commission owns a SONET fiber optic communications system (FOCS) to provide voice and 


data transport to each of its 8 maintenance buildings, 31 toll plazas, 14 service plazas, three Ohio State 
Highway Patrol posts and the Administration Complex.  In the event of catastrophic failure at the hub site, 
all SONET traffic is configured to automatically switch to the disaster recovery site. 


 
The SONET fiber optic communications system configuration is based on a ring topology design, 


but is considered a ‘collapsed ring’ since all fiber strands are located within a single cable.  The west leg of 
the network comprises five OC-48 capacity inner rings; one of the five inner rings directly connects to the 
technology hub and traffic for the remaining four OC-48 rings are transported to the hub via a single OC-
192 outer ring.  The east leg comprises three OC-48 rings, which connect directly to the hub. 


 
The SONET system utilizes Cisco optical switches, which are equipped with 8-port Ethernet cards 


that are currently configured to provide primary and secondary 100 Mb Ethernet paths.  Multiple Ethernet 
paths (10 Mb, 100 Mb, etc.) may be provisioned at each site provided the overall capacity of the SONET 
ring is not exceeded.  Therefore, the Commission is prepared for the introduction of dedicated short range 
communications (DSRC) technology.  In addition to the fiber optic network already installed and bandwidth 
capabilities, the construction, operation and maintenance of the Ohio Turnpike make it the optimal facility 
for designation of automated vehicle proving grounds because it has the following characteristics and 
features:   


 
B. 24/7 OPERATION. The Ohio Turnpike is a 24-hour and 365-day each year operation since 


October 1, 1955.  
 
C. 70 MPH.  The Ohio Turnpike is a limited access highway with posted speed limits of 70 


mph.  Daily customers enter and exit through toll plazas.  The Ohio Turnpike operates 31 toll plazas.  
Additionally, the Ohio Turnpike also maintains (i) 58 emergency pull off locations and (ii) 56 emergency 
access drives, which are strategically located to allow emergency vehicles immediate, toll-free access to 
the Ohio Turnpike for responding to incidents and accidents.   


 
D. 3 LANES.  The 241 mile Ohio Turnpike mainline consists of 160 miles with three (3) lanes 


of travel in both the eastbound and westbound travel lanes.  The approximately 160 miles three lanes of 
travel are flanked by paved shoulders 14 feet, 3 inches wide on the inside and 10 feet wide on the outside 
of the mainline roadway.  Ascending grades are kept to a maximum of 2.00 percent and descending grades 
to a maximum of 3.14 percent. Horizontal and vertical curves are of sufficient radius to provide the best 
sight distance, as well as ease of travel. 
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E. 2 LANES.  The approximately 82 miles with two travel lanes in each the eastbound and 
westbound travel direction are flanked by paved shoulders 8 feet wide on the inside and 10 feet wide on the 
outside.   


 
F. UNINTERRUPTED TRAFFIC FLOW.  The Ohio Turnpike offers approximately 241 


miles of uninterrupted traffic flow.  All of the roads and railroads intersected by the Turnpike cross under 
or over the Turnpike’s roadways by means of bridges.  There are no crossings at grade.  To preserve the 
minimum separation between roadways, twin bridges carry the roadways whenever the Turnpike crosses 
over other highways, railroads or rivers. 


 
G. LANE STRIPING/PAVEMENT CLEANING.  The Commission spends approximately 


$341,000 annually on pavement cleaning and approximately $774,000 annually to re-stripe the entire length 
of the Turnpike with a fast-dry water based paint. This includes all long-line marking (center line, lane line, 
edge line, etc.) and auxiliary markings (stop bars, arrows, transverse marking, channelizing lines, etc.). The 
annual striping contract includes the mainline as well as interchanges, toll plazas and service plazas.  Raised 
pavement markers are also installed between lane lines along the mainline of the Ohio Turnpike.  The raised 
pavement markers are currently installed at 80-foot interval to increase lane visibility and thereby, making 
the highway safer for all travelers during inclement weather.  


 
H. LCV LOTS. The Commission maintains eights lots for long combination vehicles (LCVs) 


which lots can be used for AV staging grounds as needed.  See Exhibit 1 attached hereto for a map of the 
locations of the LCV lots.  Each LCV lot is approximately 3.5 acres in size.  The Ohio Turnpike is the only 
road in the State of Ohio that permits LCVs, including long-double and triple-trailer combinations.  LCVs 
cannot legally travel in the State, except on the Ohio Turnpike.  To promote the use of LCVs, the 
Commission maintains eight (8) LCV lots situated across the Ohio Turnpike for companies to make-up or 
breakdown their trailers or loads.  The LCVs allow truckers to move more goods through the region more 
efficiently than single trailer trucks.  The Commission requires the LCV driver to apply and pay a nominal 
fee for a permit before taking the LCV across the State via the Ohio Turnpike.  The permit process is 
designed to assure the traveling public that the LCV driver is experienced and certified to drive LCVs.  
Additionally, the LCVs are periodically inspected by the Commission or the Ohio State Highway Patrol to 
confirm compliance with all applicable laws, as well as the PCV provisions mandated by the Commission.  


 
I. TOLL PLAZAS.  The traveling public enters and exits the Ohio Turnpike via one or more 


of the 31 toll plazas spanning the 241 mile limited access highway.  At each toll plaza, the Commission 
collects a toll from each exiting vehicle, depending the class of vehicle and distance traveled.  


 
The Ohio Turnpike is a limited access highway and the Commission maintains 31 Toll Plazas 


across the 241 mile highway for entering and exiting to connection highways and roads.  The Commission 
maintains both full interchanges (meaning, the interchanges are staffed with toll collectors 24/7) and partial 
interchanges where traffic volumes are typically lower than other interchanges across the Ohio Turnpike. 
The two terminals connecting the Ohio Turnpike to their counterparts at either end of the highway, 
respectively, with the Pennsylvania Turnpike in the east and the Indiana Toll Road in the west, are in 
addition to the five (5) partial interchanges and twenty-four (24) full interchanges. 


 
J. SERVICE PLAZAS.  The Commission maintains seven sets (one on the north side of the 


mainline and one on the south sound of the mainline) service plazas along the Ohio Turnpike, each 
conveniently located approximately every 30-50 miles on the mainline and offer travelers a chance to take 
a needed break from their road trip.  See Exhibit 1 for a map of the locations of the service plazas.  Service 
plazas are easily accessible because travelers do not have to exit the Turnpike or pay an extra fare to visit 
them. 
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Each service plaza has separate fueling stations for passenger vehicles and commercial vehicles.  
The passenger vehicle fueling stations have 14 to 16 gasoline fueling points and two diesel fueling points, 
and the commercial vehicle fueling stations have eight to ten diesel fueling points and two to four gasoline 
fueling points.  The commercial vehicle fueling station includes master and satellite dispensers. 


 
K. TRUCK PARKING.  The service plazas provide ample customer parking for passengers 


and commercial vehicles, as well as separate parking areas for busses and RV’s.  Each service plaza can 
accommodate about 150 passenger vehicles, 100 commercial vehicles, 10 RV’s, and 4 busses.  The parking 
areas provide ample room for staging LCV operations and access for support forces.  In addition, the 
Commission maintains a separate parking area for service plaza employees which allows for about 50 
parking spaces.  


 
L. LAW ENFORCEMENT.  A special unit of the Ohio State Highway Patrol (OSHP) polices 


the Ohio Turnpike. The OSHP operates patrol cars and airplanes to enforce the Commission’s traffic 
regulations, as well as to perform service to ill, stranded or otherwise distressed travelers.  Under a contract 
between the Commission and the OSHP, OSHP has 82 dedicated troopers and ten (10) dispatchers on the 
Ohio Turnpike and in exchange, the Commission reimburses the patrol for all costs of OSHP’s operations 
on the Ohio Turnpike. 


 
As part of its continued commitment to safety, the Commission has funded the implementation of 


Multi-Agency Radio Communications System (MARCS) for OSHP on the Ohio Turnpike. This radio 
system enables OSHP troopers and law enforcement personnel serving communities adjacent to the 
Turnpike to effectively communicate with each other, thus providing an additional level of safety and 
support for both Ohio Turnpike motorists and for communities near the Ohio Turnpike corridor.  By using 
the MARCS radio system, Ohio Turnpike employees achieve radio interoperability with the OSHP and 
other emergency service providers that assist with first response to incidents on the Ohio Turnpike. 


 
M. COMMUNICATION CENTER.  The Commission’s operations include 24-hours/7-days 


each week vigilance over the traffic on the Ohio Turnpike.  The Communications Center (Comm Center) 
operates traffic management and traveler information systems for the Ohio Turnpike. The mission is to 
increase transportation safety, reduce congestion, and increase efficiency on the Ohio Turnpike. 


 
The Comm Center is staffed 24 hours each day, seven days each week, all 365 days every year. 


The operators can dispatch OSHP, Commission’s maintenance staff, Incident Responder Vehicles 
(discussed below) or Disabled Vehicle Service Operators (discussed below) to an incident on the Ohio 
Turnpike.  The operators in the Comm Center are stationed in Berea, but can post advisories to any of the 
55 portable changeable message boards (PCMB) stationed along the Ohio Turnpike, as well as, update the 
Ohio Turnpike website with traffic/road conditions. 


 
The Commission is partnering with the Ohio Department of Transportation (ODOT) to place Ohio 


Turnpike traffic information on ODOT's OHGO on-line app.  These traffic updates are performed by the 
Commission’s Comm Center operators. 


 
Through partnership with ODOT, we are working to integrated with ODOT’s Buckeye Traffic 


System and their OHGO application.  
 
The Ohio Turnpike has partnered with Waze, the real-time crowd-sourced navigation app powered 


by the Waze Connected Citizens Program, one of the world’s largest communities of drivers. Designed as 
a two-way data share of publicly available traffic information, the Connected Citizens Program will 
promote greater efficiency and safer travel on the Ohio Turnpike. The mobile app provides travelers using 
the Ohio Turnpike, across its 241 miles, with real time information such as incident reports, construction 
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locations, as well as weather and road conditions. The information supplied in real time by Ohio Turnpike 
customers alongside the Turnpike staff already out on the road and at our facilities enhances the 
Commission’s ability to provide the most current and accurate traffic data to travelers. 


 
N. INCIDENT RESPONSE.   The Commission maintains eight maintenance sections, each 


staffed and operated by trained maintenance workers. The Commission dedicates one Incident Response 
Vehicle (IRV) for every two maintenance sections and the IRVs are on-call 24 hours a day, 7 days a week.  
The IRVs assist with incidents along the Ohio Turnpike.  They provide traffic control and assist disabled 
motorists; however, they do not provide vehicle repair services.  The Comm Center dispatches IRVs 
immediately upon receiving a call for help.  


 
The Commission enters into contracts with companies in each of the eight maintenance zones to 


provide the traveling public with disabled vehicle services on the Ohio Turnpike.  These Disabled vehicle 
services (DVS) are available to assist temporarily stranded drivers on the Ohio Turnpike.  On-the-spot DVS 
includes changing tires, supplying emergency gasoline, replacing broken fan belts and other minor repairs.  
Additionally, towing service is also available for vehicles requiring garage work off the Ohio Turnpike. 


 
The Commission maintains a Traffic Incident Management (TIM) Playbook to provide guidance 


during incident management occurring on the Ohio Turnpike.  The primary goal in creating a TIM Playbook 
is to foresee potential situations and make contingency plans while acknowledging that it is impossible to 
plan for every scenario. 


 
The TIM Playbook’s success depends on communication between the responsible personnel 


responding to the emergency (e.g., in incident reporting, response dispatch, and traffic management).  
Experience gained from each incident provides opportunities to improve the Commission’s TIM Playbook 
performance.  Both communication and learning from experience are being enhanced by new technology 
and management practices, such as Google Maps Traffic, geo-located device inventory (GIS), incident 
communication procedures (e.g., standardization of terminology and adoption of shared radio frequencies), 
and communication with travelers (Facebook, Twitter, Instagram etc.) 


 
O. CONSTRUCTION ZONE SAFETY.  In connection with the Commission’s obligations to 


maintain the Ohio Turnpike and its commitment to make safety a priority, the Chief Engineer publishes a 
schedule of construction zones during the prime construction season, which spans from April to November.  
During that time, the Chief Engineer will identify and set up a variety of long-term, intermediate-term and 
short-term temporary traffic control (TTC) zones to accommodate the various maintenance work that is 
needed on the mainline, as well as, short-duration and mobile TTC zones.  The number and location of 
zones varies throughout the year and time of day.  Additionally, the Chief Engineer also establishes from 
time to time rolling road blocks to close the mainline for removal and/or placement of structural steel, 
overhead sign structures, overhead utility crossings, etc. The duration of closures do not typically exceed 
20 minutes.  If additional closures are necessary, the Chief Engineer will require that the traffic be allowed 
to return to normal flow before the next closure begins.  All travel lanes are then available again to traffic 
upon opening the rolling road block, unless otherwise determined by the Chief Engineer. 


 
In furtherance of the commitment to safety, the Chief Engineer requires that all contractors 


designate a Zone Person(s) (ZP) to be responsible for the TTC zone. The ZP supervises the set-up and 
removal of the traffic control devices as well as the maintenance, on a continual basis (24 hours per day, 7 
days per week), while they are in place. The ZP is responsible for immediately repairing or replacing any 
damaged or missing traffic control device. In addition, the ZP continually checks the reflective surfaces of 
all the traffic control devices to insure that the devices are clean and are performing its intended function.   
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The ZP immediately responds to any incidents within the construction project limits or close 
proximity thereto and communicate the details of the incident to the Commission’s Comm Center.  During 
traffic backups on the mainline, the ZP protects the back of the traffic queue by positioning the Zone Vehicle 
approximately 1,000 feet behind the rear of stopped traffic, while moving forward or backward as needed 
to maintain the proper distance.  The ZP uses all necessary emergency lighting and remain off the roadway 
when possible. 


4) CONTRIBUTIONS TO THE COMMUNITY OF PRACTICE 
The Commission will continue to work as an active member of USDOT’s envisioned Community 


of Practice by continuing to engage in the following:  


 established safety management plans and as available, post them to the Commission’s 
website;   


 access to testing data and as available, post them to the Commission’s website;   


 engagement with stakeholders, both industry and state/local government outreach; 


 generate results that have broad applicability to both urban and rural areas, as well as 
national regions.  


The Commission’s engineering staff actively participates in various industry groups such as the 
International Bridge, Tunnel and Turnpike Association (IBTTA) and the American Traffic Safety Services 
Association (ATSSA) as well as events such as ODOT’s Ohio Transportation Engineering Conference 
(OTEC) and the Strategic Highway Safety Plan (SHSP).   
 


The International Bridge, Tunnel and Turnpike Association (IBTTA) is the worldwide association 
representing toll facility owners and operators and the businesses that serve them.  Anthony Yacobucci 
serves as a member of IBTTA’s Board of Directors since 2015.  Additionally, Mr. Yacobucci serves on the 
Finance Committee of the Board.  In his role, Mr. Yacobucci participates in IBTTA’s role of setting various 
industry standards in the tolling industry.  Mr. Yacobucci attended IBTTA’s Annual Meeting and 
Conference in Denver, CO in the fall of 2016.  Some of the sessions he attended include Putting Big Data 
to work; Sustainability of Connected Vehicles; Driving Sustainability through Technology; Chaos 
Unleashed-How can the Toll Industry Take Advantage of Autonomous Vehicles?; Optimizing Enterprise 
Road Infrastructure with Data Analytics; Uber, AV’s, Mobile Payments and Other Industry Disruptors; and 
Preparing for Progress – What’s on the Map Ahead? 
 


ATSSA is an international trade association which brings together members, road safety experts, 
and public agencies to identify and solve road safety issues. Ohio Turnpike Traffic Engineer Travis Bonnett, 
P.E and Safety Services Manager Cory Skoczen are actively engaged by attending quarterly chapter 
meetings.  


 
ODOT’s Transportation Engineering Conference is an annual conference where industry leaders 


meet to discuss various transportation topics.  The Commission regularly participates in this annual 
conference in both attendance and presenting new trends, ideas and/or solutions.  Specifically, Ohio 
Turnpike Traffic Engineer Travis Bonnett, P.E, Assistant Chief Engineer Dennis Albrecht, Anthony 
Yacobucci, Mike Brookbank, Julius Szahlender and Andy Cooksey all attended ODOT’s OTEC and 
Executive Director Randy Cole was a presenter.  


The Ohio Departments of Transportation and Public Safety coordinate a statewide SHSP Steering 
Committee, which meets quarterly to 1) discuss implementation of key strategies to reduce traffic crashes, 
fatalities, and serious injuries and 2) review crash trends. 
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The SHSP Steering Committee includes representatives from local, state and federal safety 
agencies. These agencies share information with hundreds of other safety organizations throughout Ohio. 
Combined, the plan, statewide committee and regional safety partnerships create a network of thousands of 
people focused on common safety goals. In addition, these agencies routinely share resources and data that 
make Ohio’s transportation system safer while maximizing limited funds.  The Commission’s Traffic 
Engineer Travis Bonnett, P.E, Marketing Director Adam Greenslade and Public Information Officer Brian 
Newbacher all serve on the SHSP Steering Committee. 
 


Each of the 12 ODOT Districts have a District Work Zone Traffic Manager (DWZTM), which 
meets regularly to discuss all issues related to temporary traffic control. The DWZTM Committee meets 
quarterly to 1) discuss implementation of key strategies to reduce congestion and traffic crashes in work 
zones 2) review new technology and 3) propose changes to specifications and/or standards.  ODOT’s 
DWZTM Committee members including the Commission’s Traffic Engineer Travis Bonnett, P.E. and 
Safety Services Manager Cory Skoczen. 
 


5) WORKING WITH THE USDOT PROGRAM OFFICES 
 


The Commission and the Designated Safety Officer understand and have worked with various 
levels of the AV technology community, including the research/industry and the government.  The 
Commission’s involvement in the USDOT Community of Practice’s meetings regarding AV technology 
tests and deployments for industry and government, and continuing to back OSMI’s and SBC’s AV research 
for USDOT are the most effective ways for the Commission to support the fast pace of AV 
technology/product advancement.  


6) COMMITMENT TO SAFETY 
The Commission has established safety plans for all aspects of maintaining and operating the Ohio 


Turnpike with the goal of protecting its workers and the travelling public.  The Designated Safety Officer 
is charged with overseeing the implementation of all safety plans. The Designated Safety Officer will use 
the same process of adapting and improving the Commission’s current safety plans as he will for new 
implementing safety plans when using new technology, such as AVs.  The process as described below in 
Section 7 “Safety Management Plan,” and make any necessary modifications to the safety plan for the use 
of AVs.  


7) SAFETY MANAGEMENT PLAN 
The Commission has a multi-step process for developing, amending and implementing the 


Commission’s Safety Management Plan, which process takes into consideration the safety of the 
Commission’s employees, contractors and the traveling public.  The Commission’s Designated Safety 
Officer (Mr. Yacobucci) leads the team and seeks multiple sources for input and maintaining cutting-edge, 
industry practices for both on and off the road planning.  The Designated Safety Officer seeks input from 
the Commission’s management staff, including the Safety Services Manager, as well as representatives on 
the proposed project, to identify safety concerns before the proposed project commences.  The team works 
together to address all aspects of safety before the proposed project plans can be finalized. Seeking multiple 
levels of input prior to project construction leads to an effective safety plan, thereby allowing clear 
communication to everyone involved in the project for instructions on implementing the necessary and 
desirable safety precautions.   


 The same thorough approach for safety planning on Turnpike construction projects will be 
continued to allow the introduction of new technologies into the planning and 
implementing stage. 
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 This same careful planning process also allows the Commission to identify the safety risks 
for AV tests, and provide ample opportunity to implement the best safety precautions 
already in use for the Ohio Turnpike.   


 The already established planning process, which includes using new technology on the 
Ohio Turnpike, can allow for the opportunity to reduce risks when AV tests are run on the 
Ohio Turnpike.  


 The potential risks associated with the pavement and roadway conditions are significantly 
mitigated by the Ohio Turnpike’s superior maintenance of the physical roadway.   


 The potential risks of operating an AV on the Ohio Turnpike is further mitigated through 
collaboration with the test partners by including the test partners as a team member for 
planning purposes from the beginning, to implementing, and through completion.  


 The Designated Safety Officer would welcome any opportunity to collaborate further with 
other test facilities, such as TRC, to further the Commission’s goals and assisting in 
maintaining safety standards across the AV industry.  


 The Commission continually seeks to improve its safety program and desires to share both 
lessons learned and successes with the AV industry – regardless of whether such AV 
industry partner is in the public or private sector.  As a public body, the Commission 
operates for the benefit of the public and serves the traveling public.   In such role, the 
Commission’s projects, and the safety plans that accompany each aspect, are available to 
the public.   


 The Commission’s safety team has a process in place whereby any and all incidences which 
compromise the safety of either the workers or the public is documented.  Such 
documentation is available to the public for any reason.  Furthermore, the Safety Services 
Manager is responsible for analyzing such data and determining where the plan has to be 
changed based on that new experiences.   The Safety Services Manager would cease on-
going projects where the circumstances require until new safety protocols are in place. 


8) OPERATIONS SAFETY 


Safety Services Manager’s role – training program 


The mission of the Commission’s Safety Services Department is to ensure the safety, health and 
well-being of all personnel, contractors and visitors related to the Ohio Turnpike. Safety Services has an 
obligation to uphold its commitment to providing a workplace free of recognized hazards for all persons 
associated with the Commission.  


The Safety Services Manager is responsible for ensuring that all personnel that performs work on 
the Commission’s property has the necessary training to reduce the chances of injuries or accidents while 
performing their job.  All Commission personnel receive the mandatory annual training that is required by 
PERRP/OSHA along with the job specific training they receive depending on their line of work 
(Maintenance, Tolls, Trades, Admin.). The primary function of the Safety Services Manager is to seek all 
potential hazards and develop a mitigation plan to reduce the number of injuries and accidents that occur 
on the Ohio Turnpike. 


Training offered or required by vendors 
 


Safety Services utilizes outside venders for training when it is appropriate. This training can occur 
in multitude of different areas. Specific topics and equipment may be trained by an expert in that field or 
of that product.  
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LCV’s 


The Commission's Long Combination Vehicle (LCV) Program supports the efficient movement of 
goods across the State of Ohio and beyond. The Commission developed policies to ensure the capability of 
the equipment, the competency of the driver and the safety of the traveling public. 


Companies wishing to join the LCV program are required to have their equipment checked by the 
Ohio State Highway Patrol for compliance with the Commission's policies. A Tractor I.D. number and LCV 
Certified decal is issued by the Commission for each approved tractor.  The Tractor I.D. number and LCV 
Certified decal are required to be displayed on the tractor. Application for equipment certification is 
required on an annual basis. 


Once a company is accepted into the LCV program, their drivers must also be certified. The driver's 
application is submitted by the permitted company. Permission is granted to the driver only for the operation 
of tractors owned by the permitted company. Certification must be renewed at the same time the individual's 
commercial driver’s license is renewed. If the Commission becomes aware that the driver of an LCV does 
not meet the requirements, it may suspend the driver for a period of time or permanently. 


The safety and well-being of the traveling public is of primary importance to the Commission. 


Construction zones 


All Commission construction zones are implemented in accordance with Commission Standard 
Drawings, which meet or exceed the safety requirements dictated by the Ohio Manual of Uniform Traffic 
Control Devices (MUTCD).  The MUTCD is patterned after the national MUTCD and meets or exceeds 
all its requirements.  Each construction zone on the Turnpike is continually monitored by a Zone Person 
that has received proper training and certifications.  The Zone Person assures the zone and all temporary 
traffic control (TTC) devices are in compliance with the approved design plans and that all TTC devices 
are performing as intended.  The Zone Person is in direct contact with the Commission Communications 
Center (Radio Room) at all times via a portable MARCS radio.  The Communications Center has the ability 
to contact local emergency responders and the Ohio State Highway Patrol as necessary. 


Prior to the start of each construction project the Commission Safety Services Department 
administers project-specific training sessions for each project, which must be attended by all Zone Persons 
and contractor’s supervisors.  Each active construction zone is inspected several times each day by 
contractor personnel, the Zone Person, Construction Inspection staff and Commission personnel. 


The Commission’s maintenance workers are provided with structured safety and training programs 
for various operations (i.e., snow and ice control, traffic control, and night work operations.) 


Snow and Ice Control 


New and existing employees are provided snow and ice control training to make sure they are 
capable, safe, and efficient in performing this critical infrastructure task.  In addition to knowing and 
understanding the equipment and chemicals used, employees are trained on the logistics, traffic and 
geographic features of the stretch of roadway they are responsible for.  Annual 136 point inspections are 
performed on the Commission’s fleet of snow and ice equipment.  The crew size, equipment number and 
type, chemicals chosen, and crew shifts all are determined to provide not only safe travel for our customers 
but also a safe work environment for the workers.  The crews cover a 15 mile stretch and when required 
work no longer than 12 hour shifts with 12 hours off.   


Traffic Control 


Turnpike employees set daily and overnight traffic control zones for work to be completed in-house 
and when necessary for consultants and contractors.  New employees are trained on proper traffic control 
procedures and annually a spring Maintenance of Traffic training session is provided to Commission 
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employees by the Safety Services Department.  This training encompasses proper zone setup, maintenance, 
and removal, as well as proper flagging techniques, entering and exiting work zones, etc. 


Night Work Operations 


To provide safe and efficient travel for our customers, road maintenance and repair are often 
required to be performed at night to prevent traffic backups.  Commission maintenance personnel have 
gone through an extensive night work training session to ensure they can safely do the maintenance and 
repairs.  In addition to the operational training, worker apparel, personal protective equipment, and other 
equipment has been researched, tested, and utilized to successfully perform the night work.  Additionally, 
OSHP is used for the setup, during, and removal of the night work operation. 


9) RESEARCH, APPLICATION, AND DATA SHARING 


State and Local Solutions 
 


More vehicles traveled on the Ohio Turnpike in 2015 than any other year in its 60-year history. The 
total of 53.4 million vehicles in 2015 eclipses the previous record total from 2006, which was 51.8 million. 
In 2015, the Ohio Turnpike also recorded the second most number of vehicle miles traveled in its history 
with over 3 billion vehicle miles traveled.  This was 39 million fewer miles traveled than in 2006. Vehicle 
miles traveled in both of those years topped 3 billion miles, which has only happened twice in 60 years.  


10) RESEARCH AND EXTENSION RESOURCES 
The Commission is an active member of various community groups as described in Section 2 


above.  Additionally, the State of Ohio has recently announced a $15 million investment (with USDOT 
funds) in a connected vehicle test highway corridor (Ohio State Route 33) which connects the Columbus 
beltway to Marysville, Ohio (TRC location). This project defines the state’s investment to advance 
connected vehicle technologies and automated vehicle technologies. These investments by the region 
(Columbus) and the State of Ohio offer current and future opportunities for AV testing, deployment, and 
operations. 


The Columbus region and the State of Ohio have recently focused on AV technology advancement. 
The City of Columbus recently won and is implementing its Smart Columbus project (Smart City 
Challenge). This project includes several AV projects and focuses on mobility challenges (last mile and 
health care mobility). Additionally, the City of Columbus and its regional partners are committed to 
sustainment of the Smart Columbus project past the USDOT grant, which offers continued AV 
deployments. 


11) EDUCATION PROGRAM 
The Commission has established relationships with a number of stakeholders by maintaining 


regular communication with them – everyone from the daily customers on the Ohio Turnpike to the 
American Trucking Association.  The Commission makes efforts to remain active in the industry 
associations (as described in Section 4 above) as well as to reach its customers via emailed monthly 
newsletters.  The Commission’s Customer Connection is emailed out to approximately 185,000 customers 
each month.  Additional customer information is also posted on the Commission’s website at 
www.ohioturnpike.org.   


12) COMMITMENT TO OPEN DATA AND SHARING 
 


The Commission has worked with OSMI and the Smart Belt Coalition members to draft a consistent 
data sharing agreement. In addition to committing data from testing and data collected from the 
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Commission fleet, this agreement will ensure consistency across platforms by individual tests in our region 
and access to a much larger volume of data. We are also working with private sector consultants and the 
The International Bridge, Tunnel and Turnpike Association (IBTTA) to expand access to data across the 
Tolling Industry. We respect the intellectual property rights and confidentiality of private entities involved 
in testing, to but the extent the data is public or may be made anonymous to protect confidentiality or 
competitive advantage, it is the Commission’s philosophy to share data that will aid in the development of 
these emerging technologies. 
 


13) DEMONSTRATED INVESTMENTS 
 


In addition to working with self-driving technology innovators such as Otto and Peleton, in 2017 
the Commission will begin to deploy dedicated short range communications (DSRC) technology. 
Installation of 15 Road Side Units will be directly tied to the Turnpike’s existing 241 mile SONET fiber 
optic system at already established switches. The Road Side Units will be placed on the Ohio Turnpike 
mainline in its Boston and Amherst Maintenance Sections between mileposts 126.4 in Erie County (Berlin 
Township) and 187.5 in Portage County (Streetsboro).  In addition, 40 Commission maintenance vehicles 
in the same 60 mile section of the Turnpike will be equipped with onboard units that will gather and supply 
data to managers monitoring their usage.   
 


14) READINESS 
 


The Commission is already open to the public.  The Commission does not anticipate any material 
closures or interruptions in traffic flow except for (i) unforeseen traffic incidents and (ii) temporary, routine 
maintenance projects.  All correspondence regarding this application should be directed to the 
Commission’s primary point of contact:  
 


Jennifer L. Stueber, Esq.  
General Counsel 
Ohio Turnpike and Infrastructure Commission 
682 Prospect Street 
Berea, Ohio 44017 
Direct Dial:  440.971.2003 
Email: jennifer.stueber@ohioturnpike.org 


 
 


15) ADHERENCE TO LAWS, REGULATIONS, AND FEDERAL POLICY 
 


The Commission is vested with the authority to make any and all rules necessary for the safety and 
efficiency of the Turnpike.  The Ohio legislature created the Commission in 1949 and the Commission is 
governed by the Ohio Turnpike Act, Ohio Revised Code Chapter 5537 (the Act).  The Act charges the 
Commission with the responsibility to construct, reconstruct, operate and maintain the 241 mile highway 
which links the east coast to the Midwest.  The Act legally transfer power to the Commission to perform 
an essential government function of operating a highway.  The Commission’s powers include (but certainly 
not limited to), making decisions regarding all aspects of maintaining the Ohio Turnpike, including 
identifying new construction projects, financing those projects and most importantly, setting policies on the 
Ohio Turnpike which impact commerce in the entire four-state region.   
 


As a commission of the State of Ohio governed by Ohio Revised Code 5537, the Commission has 
rule making authority and has promulgated rules that govern the Ohio Turnpike, which rules are codified 
under the Ohio Administrative Code Chapter 5537, which are divided into ten separate chapters covering 
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all aspects of operating a vehicle on the Ohio Turnpike.  The Commission’s rules are solely within the 
jurisdiction of the Commission.  If any rules are in any way supplemented or revised, the Commission 
follows each step of rulemaking as set forth under Ohio law, including holding public hearings.  Any rules 
for the Ohio Turnpike that needed to be implemented to address any safety concerns regarding CAVs would 
be within the sole authority of the Commission.   
 


16) ADHERENCE TO NHTSA’S POLICY FOR AUTOMATED 
VEHICLES 


 
The Commission and Mr. Yacobucci will commit the appropriate resources to share lessons 


learned, approaches to safety and safety data generated through Turnpike operations.  Additionally, the 
Commission and Mr. Yacobucci fully support all collaborative efforts between industry leaders, experts in 
the field, State government, the traveling public and safety advocates to ensure public safety when using 
autonomous vehicles.  The Commission has already committed (and will continue to) to support resource 
sharing venues, such as the Ohio Smart Mobility Initiative (OSMI) and Smart Belt Coalition (SBC) and 
other informal event collaboration activity.    


 
Under the leadership of the Designated Safety Officer, the Commission will adhere to NHTSA’s 


policies for AVs and comply with State law, rules and regulations.  The Commission’s Designated Safety 
Officer needs to better understand NHTSA’s guidance and prepare protocols.  The Commission’s already 
established procedures will follow the same process for AVs in test situations.   


 
When testing, all AVs will be performed in compliance with NHTSA’s Federal Automated 


Vehicles Policy:  Accelerating the Next Revolution in Roadway Safety.  However, all vehicles tested will 
be performed on the property of the Commission, in a controlled testing environment and with the 
involvement of the Commission’s collaborators.   


The following elements of NHTSA’s Policy will be adhered to for all tests: 


 The vehicle used in testing will be operated solely by persons designated by the 
manufacturer or other entity, who have received training and instruction concerning the 
capabilities and limitations of the vehicle. The training provided to the persons designated 
by the manufacturer or other entity must be summarized and submitted to Designated 
Safety Officer.  


 The operators testing the vehicles will hold a valid State driver’s license. 
 Before being allowed to operate a test vehicle, the persons designated by the manufacturer 


or other entity as operators of the test vehicles, may be subjected to a background check 
including, but not limited to, a driver history review and a criminal history check. 


 The test operators are responsible for following all Commission rules and traffic laws.  
 All crashes involving test vehicles will be reported in accordance with the State laws. 
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Proposal – Pennsylvania Proving Grounds Pilot Application   


2 
 


I. Executive Summary 


The request for the designation of automated vehicle proving grounds within 


Pennsylvania represents the commonwealth’s latest effort aimed at 


maintaining its position as a national leader in encouraging and promoting the 


safe development of this emerging technology.   


In responding to USDOT’s solicitation of proposals, we believe that 


Pennsylvania has brokered an innovative approach that encompasses a 


variety of facilities allowing testing within a wide array of environments and 


conditions under varying degrees of testing maturity. These include closed 


tracks such as Pocono Raceway, with the capabilities of accommodating high‐


speed testing, platooning, and a multitude of at‐grade intersection 


configurations, to closed tracks at Penn State that are geared toward testing 


transit and commercial vehicles. A third area includes the excellent, real‐world 


challenge of operating on the public streets of Pittsburgh, where testers such 


as Uber have already been busy testing in live traffic and in a variety of real‐


world conditions that HAVs must eventually master, including inclement 


weather, topography, and other transportation challenges, such as negotiating 


bridges, tunnels, and the city’s active bicycle culture.  


Our partners include not only representatives of the testing facilities described 


above, but also the Pennsylvania Turnpike Commission and research experts 


from the world of academia such as Carnegie Mellon University (CMU), the 


University of Pennsylvania, and their combined partnership with USDOT, the 


University Transportation Center (Mobility 21). The relationships among these 


various industry players is further explained and described in succeeding 


sections of our proposal.  


Why It Works 


Our proposal features a collaborative process involving government, industry, and academia. We believe this is a 


logical framework that can lay the foundation for future success. In its recent guidance, NHTSA has identified that 


there needs to be a lead agency in every state. PennDOT has taken that role as it relates to HAVs in 


Pennsylvania to ensure safety in testing and the sharing of knowledge and data. PennDOT views its role as a 


OUR GOALS 


 


 Advancing HAV 


technology 


 Promoting safety and the 


benefits of HAV 


technology 


 Open data sharing and 


management for our 


testing partners and the 


public 


 Encouraging testing in 


various geographies, 


weather conditions, and 


at different levels of  


testing maturity  


OUR APPROACH 


This application joins three proving ground applications under one umbrella application to create a unique 


approach based on PennDOT’s alignment with NHTSA’s recommendation for one lead HAV agency in each 


state. We believe that each partner application stands on its own merit and should not be disqualified if US 


DOT does not select our umbrella application. However, we believe that the Community of Practice benefits 


greatly from coordinated and joint efforts of three proving grounds that each offer a different environment for 


testing and the ability to share resources and data to maximize safety throughout the testing process. 


OUR STRENGTHS 


 PennDOT as a convener 


 Safety emphasis 


 Statewide in scope 


 Scalability of approach 


 Sharing of data 


 State HAV policy and 


infrastructure already in 


place 
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facilitator or convener – an entity that is uniquely positioned to provide oversight and legal support to testers and 


testing facilities alike. This role puts us in contact with each of our designated partners and in a position to 


understand what they’re doing and promote their efforts, all while breaking down governmental barriers that can 


have an unintended consequence of stifling innovation and progress.  


Our partners too bring various strengths to the application. As not all partners have expertise in all areas of HAV 


testing, a matrix approach combines the strengths of each into a more compelling application, overall. Having 


PennDOT in a lead role will allow our partners to look to us for interpretations of the Vehicle Code as it relates to 


the appropriate testing and deployment of HAVs. This will help prevent testers from running afoul of codes and 


regulations – or practices that could allowing testing in a manner that would compromise safety.   


The accompanying table depicts the Department, its partners (in both testing and research), and the various areas 


of expertise each entity brings to the application. It shows that together, we are stronger than the sum of our 


individual parts.  All of our partners are critical elements of this application. 


Table 1: Matrix of Expertise/Team Strengths 


Required 
Expertise 


 


Partners 


Testing Facilities  Technical Support & Resources 


       


Administration                


Legal              


Legislative/ 
Policy 


             


Research                   


Safety                      


Security                


Technical                    
USDOT 
Guidance 


             


Testing 
Facility 


              


Add’l Testing 
Equipment 


             


 


PennDOT is not a newcomer to the advancement of HAV technology. To ensure our agency is properly poised to be a 


leader in HAV development, we have reorganized our staff to commit greater resources and attention to autonomous 


and connected vehicle programs. Staff participates on numerous committees devoted to the development of this 
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technology, and we actively support the Community of Practice through such initiatives as the AASHTO SPaT challenge, 


and in discussing lessons learned through our recent Harrisburg deployment. Our partners have also been promoting 


HAVs through national presentations, TRB meetings, and regional meetings (e.g., Transportation Engineering and Safety 


Conference). Pennsylvania is also a member of the Smart Belt Coalition, which is a grassroots partnership between the 


states of Michigan, Ohio, and Pennsylvania to prioritize and advance HAV initiatives for the region.  


Our work in the development of HAV policy will be foundational to USDOT’s proposed designation of proving grounds 


within the state. For example, one of the legacies of our recent work in developing HAV policy is that we have the 


benefit of already having a fully functioning Policy Task Force, composed of a range of complementary interests 


(government, academia, manufacturers, etc.), elements of which will be recast as part of a new “Pennsylvania Proving 


Ground Safety Advisory Committee” that would serve as a liaison between the testing facilities and the Community of 


Practice.  


II. Approach 


Figure 1: Proving Ground Structure 
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Figure 1 above outlines our innovative approach that would serve to allow HAV testing and data collection to be 


performed in a safe and efficient manner that results in the promotion of data sharing and sharing of best 


practices. The concept as shown is centered on a Pennsylvania Proving Ground Safety Advisory Committee. While 


PennDOT is shown as a chair of this group, other partners would have equal participation. The collaborative 


nature of this arrangement will make testing in Pennsylvania that much stronger. Our framework also naturally 


allows for the sharing of knowledge and data, as PennDOT and its partners all participate in various committees 


and organizations, all of which would help inform a Community of Practice. The figure also acknowledges that if 


testing is performed in a public environment (as opposed to a closed track, etc.) it will be important to sell the 


benefits of HAV to local municipalities. PennDOT has the infrastructure and personnel already in place to 


accomplish this. The figure also proposes a subcommittee on data collection. PennDOT seeks to ensure that the 


data it collects and maintains is transparent and able to be shared. The figure highlights the three testing facilities; 


the discrete benefits of testing at each are further explained throughout our proposal. 


Figure 2: Tester Flow 
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Figure 2 above demonstrates our vision of how an applicant would approach PennDOT in determining what facility 


it would use, and how the tester would interact with PennDOT and our Safety Advisory Committee. The proposed 


framework minimizes any bureaucratic processes that could squelch or discourage testers interested in testing 


HAVS in Pennsylvania. The self‐assessment as shown in the flow chart could be performed through an online 


platform in a checklist format to help guide the tester as to what facility they may wish to contact and use. This 


process could be achieved within minutes, and without any human involvement. If a tester needs additional 


guidance, more formal contact with the committee would be made to direct the tester to the most appropriate 


testing facility alternative. It is important to note that the contracting would occur directly with the facility. The 


Safety Advisory Committee would also ensure that an exchange of safety data/testing results occurs across our 


various partnerships and does not occur within a vacuum. This represents a vitally important role for the Safety 


Advisory Committee.  


This framework as proposed will encourage testing in Pennsylvania by ensuring that any procedural bottlenecks in 


initiating HAV testing are minimized. The flow chart demonstrates the collaboration that would occur among all 


the entities that are involved in performing, hosting, and managing the testing process. The relationships inherent 


in this process as designed to ensure that collaboration takes place.  


III. Address Selection Criteria 


This section of the proposal systematically addresses the selection criteria noted in USDOT’s solicitation of 


proposals. Each subsection documents how PennDOT as the lead agency, along with its various partners, satisfy 


the criteria. 


 


A. Mandatory Criteria 


 


1. A Designated Safety Officer responsible for the entity’s safety management plan and who will participate in 


the Community of Practice’s regular quarterly meeting of Safety Officers.   


 


PennDOT’s Mark Kopko will serve as the department’s Safety Coordinator. He is the manager for Advanced 


Vehicle Technology and would also convene quarterly meetings with our partners’ Safety Officers. An additional 


point of contact would be Glenn Rowe, P.E., who is PennDOT’s Chief of Highway Safety and Traffic Operations.  


The City of Pittsburgh’s Safety Officer will be the incoming director of the new Department of Mobility and 


Infrastructure, to be announced in early January 2017. At Carnegie Mellon, the Safety Officers will be Dr. Raj 


Rajkumar, Director, T‐SET UTC, and George Westinghouse, Professor of Electrical and Computer Engineering. 


At Penn State University’s Larson Transportation Institute, Steve Williams, LTI’s operations manager will serve as 


Safety Officer, while Dennis Kovalich, LTI’s test track manager, will act as on‐site Safety Officer.  


Pocono Raceway has designated its Senior Director of Facility Operations as its Safety Officer.  The Senior Director 


of Operations or his designee and the client using the track develops a Safety Management Plan that best suits the 


type of driving, the speed, the course utilized and the amount of safety deliverables needed by third parties. The 


approach is customized to handle the approach and request of the user of the facility. 
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2. Commitment to sharing the entity’s approaches to safety and safety data generated through testing and 


application.   


 


As documented in Section 2 of our proposal, one of the key roles of our proposed Safety Advisory Committee will 


be to serve as a clearinghouse of information related to safety data and testing results. Furthermore, any data 


provided to or generated by us or our partners will be shared in NHTSA‐required format where applicable. 


   


B. Proposed Contributions 


 


1. The extent to which the applicant meets the above eligibility and administers an established automated 


vehicle program, either independently or through a partnership.  


PennDOT will challenge the partners and work with them on their respective programs as requested. PennDOT, 


along with the City of Pittsburgh and Carnegie Mellon University, has joined with the PA Turnpike Commission in 


developing a Joint Connected Vehicle Strategic Plan that sets a consistent vision and direction for the state. 


 


PSU’s test track presently includes many of the core capabilities needed to perform connected, automated, and 


autonomous vehicle tests. Most critical to all these tests are: 


 The ability to ensure access control, i.e., the ability to prevent any unauthorized access to the track from 


non‐test vehicles.  (This enables safety‐critical tests to be performed safely away from public exposure.) 


 The ability to control pavement surfaces, including pavement markings, signage, signaling systems, and 


even wetting or icing the surface (in winter weather) under controlled conditions. 


 


Additionally, the track supports many core capabilities that are essential to advanced vehicle testing, such as 


DRSC, vehicle mapping, and electrification and charging systems.  


2. The capability of the applicant to provide leadership in making national and regional contributions to the 


solution of both long‐range and immediate mobility challenges through the testing and deployment of 


automated vehicle technology.  


PennDOT’s contributions to the advancement of HAV technology are numerous and far‐reaching. Our staff has 


brought leadership to the industry on a national stage, through its involvement in such committees as: 


 I‐95 Corridor Coalition Traveler Information Services Committee (co‐chair);  


 Connected Vehicle Pooled Fund Study / AASHTO Deployment Coalition;  


 US DOT Vehicle‐to‐Infrastructure Deployment Coalition;  


 AASHTO Sub‐committee on Traffic Engineering; 


 AASHTO Sub‐committee on TSMO.  


Our partners augment our qualifications. For example, the City of Pittsburgh and CMU have collaborated over the 


past several years on the development and implementation of Adaptive Signal Control Systems, Connected 


Vehicle Technology, and Connected and Autonomous Vehicle Policy in an urban setting. These projects have 


included many “SmartPGH” branded projects, such as the pilot program for the Surtrac Adaptive Signal Control 







Proposal – Pennsylvania Proving Grounds Pilot Application   


8 
 


System in the East Liberty neighborhood of Pittsburgh, the City’s proposal for USDOT’s Smart City Challenge in 


late‐2015 and throughout much of 2016, and the recently‐awarded Advanced Transportation and Congestion 


Management Technologies Deployment (ATCMTD) grant for expansion of Adaptive Signal Control Systems and 


Smart Streetlights throughout a number of “smart spine” corridors within Pittsburgh.  


Additionally, Pocono Raceway, given its intrinsic relationship with OEM automakers and their suppliers means that 


testing in the field of motorsports helps drive technology developments throughout the industry. The vehicles that 


are tested at the racetrack cannot be tested in a laboratory or live roadway test simulation and so Pocono fulfils a 


specific role as part of our application in that regard. 


3.  The applicant’s proposed contributions to the Community of Practice. Examples include established safety 


management plans, access to testing data, engagement with stakeholders, or ability to generate results 


that have broad applicability.  


Our autonomous vehicle policy task force has served as a benchmark not only for entities within Pennsylvania but 


also for our other state DOT peers. The task force’s role will expand beyond that of policy analysis and 


development as the technology and its development continues to evolve. The General Assembly is expected to 


enact authorizing legislation that will give PennDOT more power to adopt policies overseeing more advanced HAV 


testing. As part of the task force’s infrastructure, a web site and an internal project SharePoint site have been 


developed to serve as a clearinghouse and repository for news and information related to the industry. Also, 


members of our ITS Pennsylvania Chapter are actively involved in our State Transportation Innovation Council 


(STIC), where ideas can be evaluated and implemented. 


In addition to the City of Pittsburgh and CMU’s Safety Officers attending Quarterly Meeting of Safety Officers and 


Safety Partners convened by PennDOT, they will also serve as conveners of quarterly local meetings focused on 


the City of Pittsburgh and autonomous testing in urban environments. These convenings are likely to include City 


of Pittsburgh staff from the Department of Mobility and Infrastructure, the Department of Public Works, the 


Department of City Planning, and the Mayor’s Office as well as technical experts and researchers from Carnegie 


Mellon University, the University of Pittsburgh, the Southwestern Pennsylvania Commission (SPC), and Pittsburgh‐


based companies like Uber and Rapid Flow Technologies.  


Furthermore, the City of Pittsburgh has already spearheaded a pioneering effort to develop the Western PA 


Regional Data Center (WPRDC), a one‐stop shop for all the City and County's current collected data, which is 


accessible by the public in an open, machine‐readable format.  


4. The applicant’s ability and willingness to maintain a working relationship with the Department’s relevant 


research program offices, including potential participation in conferences, meetings, joint research efforts, 


and submission of significant activity reports to the DOT on a routine basis. 


PennDOT already has active involvement within many organizations, including TRB and ITS America. Secretary 


Richards has also been a sought after speaker at conferences on the development of HAV technology. The City of 


Pittsburgh and Carnegie Mellon University have already developed substantial collaborative relationships with 


USDOT and FHWA and have attending numerous conferences and conducted projects together in recent years. In 


fact, Dr. Raj Rajkumar has been invited on multiple occasions to serve as a speaker and/or panelist at USDOT 
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functions, including the introductory convening for the Smart City Challenge. Both the City of Pittsburgh and CMU 


would be pleased to continue and deepen such relationships. PSU is committed to working with USDOT in 


developing appropriate policies and procedures to execute prescribed tests as part of its Laboratory Research 


Safety Plan.  Pocono Raceway is committed to fostering relationships with PennDOT, its partners, and USDOT.  


C. Commitment to Safety 


 


1.   The demonstrated capability to control risks through the implementation of robust safety precautions 


through a published safety management plan in all proving ground testing and operations. 


PennDOT and its partners all maintain and enforce their respective safety plans. 


As the USDOT Technologies for Safe and Efficient Transportation University Transportation Center (TSET‐UTC), 


Carnegie Mellon’s autonomous transportation research has focused primarily on safety, in 5 specific areas: In‐


Vehicle Technologies, Infrastructure Technologies, Human‐Vehicle Interactions, Mobility/Data Analytics and Policy. 


The City of Pittsburgh has partnered with the experts at CMU specifically to ensure that safety precautions are 


prioritized as the primary concern in autonomous vehicle testing in our dense, multi‐modal urban setting. Both 


City of Pittsburgh staff and experts from CMU would participate in PennDOT’s Proposed Safety Advisory 


Committee to ensure that collaborative safety management plans were agreed upon in thoughtful, fully informed 


manner prior to testing. 


In State College, the PSU test track features a two‐person safety management team for all automated vehicle 


testing at its closed‐loop test track. The school’s Safety Policy ensures that all projects administered at its test 


track are consistent with university policy, and that all safety expectations are clearly communicated to all 


responsible parties before testing is undertaken. The school’s College of Engineering develops the mission and 


vision for safety and security for all laboratories and research space. An integrated Safety Plan (ISP) ensures that 


safety and health within each unit of the school are well managed. 


Pocono Raceway has a strong commitment to the safety of racing, spectators, and those that may use the facilities 


for HAV testing. It has the technical expertise that can be shared and incorporated into new technology testing on 


a designated proving ground. 


2. Demonstrate that specific safety considerations have been met over the course of operation, including 


safety of proving ground personnel, safety protocols when making use of public roads, and attention to safe 


design, deployment, and operations of automated devices. 


State law currently allows for self‐driving vehicles as long as there is a driver available behind the steering wheel to 


react to unexpected events. Current policy guidance recommends that testers in Pennsylvania be able to 


demonstrate to the Department that it can set up, manage, and run a safe and successful testing operation on the 


state’s highways. 


The City of Pittsburgh’s Department of Mobility and Infrastructure will work closely with PennDOT and USDOT to 


and testing firms to methodically document and demonstrate to the Department that, collaboratively, our 
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partners can and will set up, manage, and run a safe and successful testing operation in an urban setting. Penn 


State has safety management protocols for its LTI test track and in testing on the local roadways of State College. 


Pocono Raceway is already a thought leader in the field of motorsports safety and commits to share established 


safety management plans, grant access to non‐proprietary testing data, and engage with stakeholders. 


D. Research, Application, and Data Sharing 


   


1. The extent to which the State or locality can provide applicable solutions for the broader region and 


surrounding corridor for improved mobility through the advancement of automated vehicle technology.   


A hallmark of our application includes the ability to test in different environments: live traffic, closed track/low 


speed, and closed track/high speed. Moreover, our application offers “scalability,” or the ability to expand our 


network into other facilities and corridors.   


Though spanning a relatively small geography footprint, Pittsburgh boasts a range of densities across its 90 


neighborhoods. The City of Pittsburgh is home to a dense downtown business district, urban neighborhoods, 


streetcar suburbs, and post‐war bedroom communities. Steep topography, rivers, and other natural and man‐


made boundaries have created a patchwork of neighborhoods with a range of densities, which make Pittsburgh 


the ideal city for simulating a variety of locales, climates, and levels of density.  


 


Additionally, Pittsburgh is in a moment of shared vision. The leaders of the City, County, Commonwealth, 


corporate interests, anchor non‐profit institutions, and philanthropies have not worked so closely together in 


generations. Given this shared vision, we believe lessons learned in Pittsburgh will be more easily exported to our 


surrounding municipalities in Allegheny County, and throughout Pennsylvania. 


The LTI test track at Penn State has the potential to spread testing capabilities into the surrounding community, 


including the Penn State Campus, the surrounding local community, and nearby interstate highway systems. This 


is particularly useful because its garage and gated area can serve as a vehicle parking/storage, work, and data‐


collection facility, while at the same time allowing users access to a variety of road environments for testing. 


Pocono Raceway (known colloquially as “the Tricky Triangle”) offers a wide range of testing possibilities in addition 


to the ones noted previously. The Pocono track is notable in that it includes a 3,740‐foot‐long straightaway 


(longest in the nation for NASCAR), which offers an excellent environment for testing high‐speed platooning and 


braking, and simulated work zones with long tapers similar to an interstate. The long straightaway could also allow 


for testing speeds up to 85 mph (as some toll roads in Texas already allow for this rate of speed), or simulated 


ramps on and off an interstate at real speeds. In another application, the track’s three different angle curves could 


be used to test vehicles such as dump trucks with blind curves. 


Additionally, Pocono’s interior roadway network inside the Triangle could serve a variety of intersection mark‐ups, 


including T‐intersections, 3‐ or 4‐way intersections, etc. Pocono also includes a mix of paved and gravel surface 


parking lots, which would be excellent assets to use in testing automated valet service, particularly on surfaces 


that do not contain any roadway markings. Considering all of these testing options, Pocono offers a range of real‐
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world operating conditions for testing. To build a facility from scratch that could match the features Pocono 


currently offers would take years to complete. 


 


2. The demonstrated research and extension resources available for carrying out activities and programs as 


they relate to automated vehicle advancements. 


PennDOT enjoys having the support of three major academic institutions and proving grounds, as well as Pocono 


Raceway as a testing facility.  Our partners are recognized veterans and leading researchers in the field of HAV 


technology, including Carnegie Mellon and Pitt University in Pittsburgh (as well as the Traffic21 Institute and 


Metro21), and Penn State University in State College. Additional resources are available from the City of 


Pittsburgh, the University of Pittsburgh, and Allegheny County via the Western PA Regional Data Center (WPRDC). 


Resources are also available from the Surtrac pilot project in East Liberty and the upcoming ATCMTD project 


relating to Adaptive Signal Control Systems, DSRC units, and Smart Streetlights.  


Our resources also include a fleet of dump trucks, snow plows, loaders, and salt spreaders. Our partner at the 


Pennsylvania Turnpike Commission adds an additional 3,600 units of fleet equipment, including dump trucks, 


attenuators, and pool cars. 


In addition to the equipment we have available, our partners at PSU and Pocono offer the testing environments 


for this equipment. Testing on public streets within the City of Pittsburgh occurs on roadways that are owned and 


maintained by the City and the Commonwealth. In short: we have the vehicles and related equipment necessary in 


order to test the infrastructure (V2I applications). 


 


3. The degree to which the applicant can disseminate results of automated vehicle research through a 


statewide or region‐wide education program to support the national deployment of automated vehicle 


technology. 


   


As a state department of transportation, the reach of PennDOT’s organizational network is vast. The department is 


organized into 11 engineering districts to localize its engineering and maintenance functions and also maintains 


maintenance facilities in all 67 Pennsylvania counties. PennDOT also has a Press Office that serves as the public 


face of the department, along with a community relations coordinator (CRC) in each of the engineering districts. 


These CRCs oversee the districts’ public outreach activities and programs. 


Within state government, the department also has existing relationships with its sister agencies such as the 


Department of Community and Economic Development, and the Pennsylvania State Police. Additionally, PennDOT 


is supported by 24 planning partners – a network of MPOs and RPOs that collaborate with us in support of our 


mission as it relates to our planning and programming activities. In addition, PennDOT has recurring contact with 


over 11 million vehicle owners and can also leverage our relationships with municipal and modal associations.  


The City of Pittsburgh and CMU will contribute all local data, research, and findings regarding the urban area of 


Pittsburgh toward PennDOT’s larger state‐wide education and informational programming. At PSU, the school has 


enjoyed a 50‐year history of working collaboratively with PennDOT in advancing the state of the art and state of 


the practice in transportation. Pocono Raceway’s natural relationship with the OEM manufacturers and their 
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suppliers gives them access to a national platform for sharing data and information related to safety and testing 


results. Pocono’s partners have extensive research and technical manuals at the track that allow for driving 


technology development for race vehicles and automated vehicles alike. 


4. A commitment to open data and sharing performance metrics and results of objective tests. 


PennDOT has the physical infrastructure, or data farm, to house all the data related to HAV testing and 


development and is committed to sharing all the data provided by the proving ground facilities.  


The City of Pittsburgh has spearheaded a pioneering effort to develop a data‐sharing infrastructure for the region. 


Together, with partners at Allegheny County, the University of Pittsburgh, the Richard King Mellon Foundation, 


and the Heinz Endowments, it successfully built the Western Pennsylvania Regional Data Center (WPRDC). 


Pittsburgh’s City Council unanimously passed Open Data legislation in February 2014 with input from local and 


national experts including professionals at the Sunlight Foundation. This legislation requires records to be “open 


by default” and established a process for identifying and approving datasets for publication through the WPRDC.  


 


E. Demonstrated Investments 


In facilitating automated vehicle testing, applicants demonstrate a commitment through one or more of the 


following: 


1. Capital improvements to the proving ground(s) to advance automated vehicles 


PennDOT is committed to providing the City of Pittsburgh with signals, fiber, and buses.  Through our Green Light‐


Go Program we have a specific funding mechanism for local municipalities to deploy ITS and HAV technologies. In 


2017, the City of Pittsburgh’s Capital Budget aims to allocate $75.9M in funding for capital projects and to 


continue Mayor Peduto’s commitment to developing a long‐term maintenance and investment plan for the City’s 


assets. This includes $15.1M for street resurfacing, providing for more than 60 miles to be completed. The City’s 


budget for street resurfacing has more than doubled since 2014.  


In Monroe County, Pocono Raceway lies within PennDOT Engineering District 5‐0. The raceway has an excellent 


working relationship with the district, as it offers Variable Message Boards to help guide special event traffic to 


and from the site. Portable traffic signals could be loaned out and shared with Pocono for maintenance activities, 


and signal equipment could be acquired in support of HAV testing and research. Pocono Raceway in 2013 


completed a multi‐million dollar repaving project on its road courses, and all road courses were widened by 30 


feet. Pocono Raceway is committed to making the necessary capital expenditure to maintain its status as an 


approved Autonomous Vehicle Proving Ground. Underdeveloped or not yet developed property within the Pocono 


Raceway property may be available for future use as testing needs evolve. 


 


2. Authorization for the proving grounds to address regulatory challenges associated with higher levels of 


automation. 


PennDOT would be very pleased to work with the proposed proving ground facilities, USDOT, and variety of other 


partners statewide and nationwide to address regulatory challenges, and opportunities, at all governmental levels 


associated with higher levels of automation. 
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3. Testing or deployment underway to determine automated vehicle technology feasibility. 


 


In September 2016, Uber deployed a small‐fleet of self‐driving vehicles from their Advanced Technologies Center 


in Pittsburgh’s Lawrenceville neighborhood. The driver‐assisted testing of their autonomous vehicles remains 


ongoing. On a smaller scale, CMU has tested autonomous vehicle technology on and around the Pittsburgh‐based 


campus for decades.  


In State College, Penn State researchers are developing software using the Robot Operating System that allows 


interaction between either a simulated or live vehicle and a simulation of virtual traffic elements. The goal of this 


integration of a traffic simulator (AIMSUN) with live vehicle data is to develop tools that allow an understanding of 


how to model, then predict, and then control traffic behaviors that result from autonomous and/or connected 


vehicle technologies. The scope of this work includes integration of traffic simulation software to enable 


synchronization of the simulation software with vehicle and infrastructure signaling elements that are operating 


“life” at the LTI test track. 


F. Readiness 


 


1. Designated facility is open for testing, or the ability of the applicant to demonstrate that the facility will be 


open for testing by January 1, 2018. 


The following already‐completed, PennDOT‐supported deployments attest to our readiness to continue leading 


HAV testing within the state:  


 Liberty Corridor 


 DSRC Deployment to Airport (http://transportation.house.gov/) 


 Baum/Center Deployment 


 2015 ITS America demonstrations 


 FHWA AID (McKnight Corridor Deployment) 2014 


 Legislative Autonomous Vehicle Demonstration (June 1, 2016) 


 City of Harrisburg Capital Complex Deployment (9/28/2016) fastest deployment of DSRC technology in PA (6 


weeks from inception to demonstration).  Worked with the City, PennDOT, and Industry. 


 The City of Pittsburgh $10.8 million FHWA ATCMTD grant for “Smart Spine” corridors. 


 PennDOT I‐76 Parallel corridors to deploy DSRC on 154 intersections with DSRC technologies. 


 


2. The facility supports testing by multiple users, or the data generated by the proving ground is shared openly 


to the public.   


PennDOT collects and maintains enormous amounts of data on its system and users. This will be shared with 


FHWA and our partners, as appropriate. The City of Pittsburgh collects and maintains its data via the previously 


mentioned Western PA Regional Data Center. In addition, all data provided to, or generated by, the City of 


Pittsburgh will be shared with USDOT as well as PennDOT/FHWA and statewide partners, where appropriate, in 


NHTSA‐required format where applicable. 
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3.   Designated facility provides a Designated Point of Contact (DPOC).   


At PennDOT, the designated point of contact will be Glenn Rowe, P.E., Chief, PennDOT Highway Safety and Traffic 


Operations. Designated points of contact for each of partners include the following: 


 City of Pittsburgh: Alex Pazuchanics; alex.pazuchanics@pittsburghpa.gov  


 Penn State University: Eric Donnell; edonnell@engr.psu.edu  


 Pocono Raceway: Kevin Henry: kevinh@poconoraceway.com  


 


4. If making use of public roads, the applicant demonstrates that it has engaged with any affected 


communities and can show that it is actively working with those communities to address any concerns. 


State policy recommends that HAV testers shall define and document the ODD for each HAV that will be tested 


using public trafficways. Based on the ODD, the HAV should obey governing traffic laws and follow the rules of the 


road for the region of operation. In light of Uber’s September 2016 announcement of automated vehicle testing 


downtown Pittsburgh, the City has worked closely with residents to address safety concerns and will continue to 


do so as additional firms move toward testing under the Proving Ground effort. No incidents have been recorded 


related to the testing.  


 


Our application also documents letters of support from relevant surrounding communities, such as the City of 


Pittsburgh and the Borough of State College. 


 


Pocono Raceway operates a closed track facility outside of the public domain.  


G. Adherence to Laws, Regulations, and Federal Policy 


 


1.  The degree to which the application addresses how the automated testing facility will adhere to all state 


and local laws and Federal regulations.   


As the owner and maintainer of nearly 40,000 linear miles of roadway in Pennsylvania, PennDOT will retain its 


traditional responsibility for traffic laws and enforcement, and motor vehicle insurance and liability regimes. PSU is 


also a closed course but is testing HAV transit vehicles already and is abiding by relevant laws. Pocono is a closed 


course. 


2. If making use of public roads, the applicant demonstrates adherence to those primary subject areas outlined 


in NHTSA’s policy for automated vehicles for any testing or deployment of L3‐L5 systems on public roads. 


State policy recommends that HAV testers shall self‐certify that they have met the requirements of enacted 


Pennsylvania legislation governing HAV testing. Moreover, the state’s Vehicle Code (Title 75) requires that vehicles 


be driven by a licensed driver, in the driver’s seat. 
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Small and Disadvantaged Business Participation 


PennDOT has established a Disadvantaged Business Enterprise (DBE) Program in accordance with the regulations 


of USDOT, 49 CFR Part 26 (Part 26). The department receives federal financial assistance from USDOT, and as a 


condition of receiving this assistance, the department has signed an assurance that it will comply with Part 26.  


PennDOT has given greater attention to the issue of diversity in its hiring and procurement. This includes outreach 


to the disadvantaged business community. A recent series of facilities contracts for example included nearly 34 


percent being awarded to certified small businesses and nearly 13 percent having a commitment to engage small 


businesses.  


Our transportation secretary, Leslie Richards, is a sought after speaker at conferences on the development of HAV 


technology. Ms. Richards in fact was recently honored as Female Innovator of the Year for a Government or Non‐


Profit with 2,500 employees and Female Executive of the Year in the same category by the international Stevie 


Awards for Women in Business. 


Our partners exhibit varying degrees of diversity in their business practices. 


At PSU, their test track team has generally been able to complete its automated‐connected vehicle 


research/development/testing using its own full‐time staff and graduate students. The institution is open to 


including a minority institution or business partner in its work and is committed to identifying those partners.  


Pocono Raceway’s Chairman of the Board is Marylouise McNally. Pocono Raceway is in fact the only NASCAR 


racetrack that is headed by a woman. More importantly, a recent study by East Stroudsburg University found that 


Pocono Raceway contributes $257.5 million to the income of Northeast Pennsylvania residents, supports 2,750 


jobs, and generates almost $15 million in tax revenue for the Commonwealth of Pennsylvania and $8 million of tax 


revenue for local and federal governments. The designation will likely compound these numbers, helping the 


racetrack to support the tenants of the Obama Administration‘s “Ladders of Opportunity” for many. An increase 


in income for residents, supporting more jobs and generating more revenue for local, state, and federal 


governments can be realized through the expansion of the mixed‐use of the facility and schedule of operations 


beyond major motorsport events. 


IV. Conclusion 


PennDOT is in the unique and advantageous position to fulfil our NHTSA‐defined role as the lead agency for 


advancing HAV technology in Pennsylvania. As a supporter and facilitator for the proposed proving grounds, 


PennDOT will work closely with the USDOT to ensure an emphasis on safety, innovation, sharing and management 


of data, and a focus on minority business involvement. The collaborative relationships we have with our partners 


allow us to work with HAV testers immediately in an environment custom‐tailored to the testers’ needs. The 


scalability of our approach ensures that the investments we make today will be able to be expanded to other test 


tracks and corridors across the state over time. 
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Appendix: Letters of Support 


Our application is supported by the following agencies and professional societies: 


 PennDOT Secretary of Transportation  


 Senator John Rafferty  


 Representative Mark Keller 


 City of Pittsburgh/Mayor Peduto’s Office  


 Allegheny County  


 Carnegie Mellon University  


 ITS‐PA  


 Mid‐Atlantic Section of the Institute of Transportation Engineers (MASITE) 


 Pennsylvania Turnpike Commission (PTC) 


 University of Pittsburgh  


 Southwestern Pennsylvania Commission (SPC) 


 Urban Redevelopment Authority of Pittsburgh  


 University of Pennsylvania  


 


Letters of support from these entities can be found in the attached appendix. 
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JUDICIARY, VICE CHAIRMAN


APPROPRIATIONS


BANKING INSURANCE


CONSUMER PROTECTION &


PROFESSIONAL LICENSURE


LAW AND JUSTICE


ADVISORY COUNCIL FOR THE SOUTHEASTERN


VETERANS’ CENTER


JOINT STATE GOVERNMENT COMMISSION,


VICE CHAIRMAN


PENNSYLVANIA COMMISSION ON


CRIME AND DELINQUENCY


PENNSYLVANIA COMMISSION ON


SENTENCING


TARGETED COMMUNITY REVITALIZATION


AND CRIME PREVENTION ADVISORY COMMITTEE


STATE TRANSPORTATION COMMISSION


I ‘vrite to convey my support for the Pennsylvania Department of Transportation’s (PennDOT)
application for the U.S. Department of Transportation’s (USDOT) Solicitation of Proposals for
Designation of Automated Vehicle Proving Grounds Pilot.


PennDOT developed a visionary proposal that incorporates the necessary stakeholders from
government, academia and industry in promoting the testing and advancement of Highly Automated
Vehicle (HAV) technology.


PennDOT’s role as a convener and facilitator of the development of HAV technology within
Pennsylvania is in alignment with the National l-lighway Traffic Safety Administration’s recent guidance.
which noted a Lead agency for HAV technology within each state. With this application. PennDOT
continues its leadership role in promoting this lechnology within Pennsylvania while ensuring that public
safety is maintained.


The suggested methodology outlined in PennDOT’s proposal will bring many benefits to
Pennsylvania and for the expansion of HAV technoloav in general. The matrix approach that PennDOT
proposes to employ ensures that collaboration is built-in between government, academia and industn’. The
scalability of the proposed approach also means that success within the initial three testing facilities can
eventually be expanded to include other facility types and operating environments.


Thank you for your continued leadership in the United Srntes and for your efforts to advance
HAV technology. I hope you consider the merits of this proposal and thank you in advance for your
consideration. If you have any questions, please contact Mr. Nolan Ritchie ofmy statIat (717) 787-1398.


Very Truly Yours,


John C. Rafferty. Jr.


V


‘enu1r it rrnisg1uuuiu


December 15. 2016


J C RJnrr



























December 19, 2016


The Honorable Anthony Foxx 


Secretary of Transportation 


U.S. Department of Transportation 


1200 New Jersey Avenue, SE 


Washington, DC 20590 


Dear Secretary Foxx:  


It is with great pride that the Pennsylvania chapter of ITS America endorses the Pennsylvania 


Department of Transportation’s (PennDOT) application for Designation of Automated 


Vehicle Proving Grounds Pilot. This application epitomizes what ITS Pennsylvania (ITSPA) is 


dedicated to: advancing research, development, and deployment of Intelligent 


Transportation Systems (ITS) to improve the nation’s surface transportation system. 


PennDOT has developed a visionary proposal that incorporates the necessary stakeholders 


from academia, state government, and industry in promoting the testing and advancement 


of highly automated vehicle (HAV) technology. PennDOT’s role as a convener and facilitator 


of the development of automated vehicle technology within Pennsylvania is in alignment 


with NHTSA’s recent guidance. Federal policy issued in September noted that there should 


be a lead agency for HAV within each state. With this application, PennDOT continues its 


leadership role in advancing this technology within Pennsylvania while ensuring that public 


safety is continuously maintained. The suggested methodology outlined in PennDOT’s 


proposal will bring many benefits to Pennsylvania and for the advancement of HAV 


technology in general. If awarded, ITSPA and its members stand ready to provide technical 


assistance to PennDOT and other involved stakeholders. 


ITSPA is excited to provide support of this application. ITSPA commits our organization's 


support to further the proposed efforts in this application. We look forward to hearing soon 


about PennDOT’s progress in this unique endeavor. Please do not hesitate to contact me 


should you have any further questions or concerns. 


Thank you for your consideration, 


 


 


Laurie Matkowski 


President, ITS Pennsylvania 


lmatkowski@dvrpc.org 







Mid‐Atlantic Section of ITE 
December 15, 2016 


USDOT Proving Ground Letter of Support 
 


The Honorable Anthony Foxx 
U.S. Department of Transportation  
1200 New Jersey Avenue, SE 
Washington, D.C. 20590 
 
Re: Designation of Automated Vehicle Proving Grounds Pilot 
 
Dear Secretary Foxx: 
 
I am writing to convey my support for PennDOT’s application for the U.S. Department of 
Transportation’s Solicitation of Proposals for Designation of Automated Vehicle Proving Grounds Pilot.  
 
In responding to USDOT’s solicitation, PennDOT has developed a visionary proposal that incorporates 
the necessary stakeholders from academia, state government, and the industry in promoting the testing 
and advancement of highly automated vehicle (HAV) technology. 
 
PennDOT’s role as a convener and facilitator of the development of autonomous vehicle technology 
within Pennsylvania is in alignment with NHTSA’s recent guidance. Federal policy issued in September 
noted that there should be a lead agency for HAV within each state. With this application, PennDOT 
continues its leadership role in advancing this technology within Pennsylvania while ensuring that 
public safety is continuously maintained.  
 
The suggested methodology outlined in PennDOT’s proposal will bring many benefits to Pennsylvania 
and for the advancement of HAV technology in general. The matrix approach that PennDOT proposes to 
employ ensures that collaboration is “built in” between government, academia, and the industry. The 
“scalability” of the proposed approach also means that success within the initial three testing proving 
grounds can eventually be expanded to include other facility types and operating environments. As such, 
the proposal offers a platform for future success.  
 
Thank you for your continued leadership in the United States and for your efforts to advance automated 
vehicle technology. I hope you consider the merits of this proposal and thank you in advance for your 
consideration. If you have any questions, comments, or concerns, please feel free to contact me via 
phone (717.221.2056) or e-mail (jbergsten@mbakerintl.com).  Thank you. 
 
Sincerely, 


 
Jeffrey G. Bergsten, P.E. 
2016 MASITE President 
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EXECUTIVE SUMMARY                     
 
Called the Tricky Triangle, three-cornered Pocono Raceway is utterly unique. Situated in the Pocono Mountains of 
northeastern Pennsylvania, the 2.5-mile tri-oval features three very different turns connected by straightaways of varying 
length. Turn One is banked at fourteen (14) degrees, Turn Two (aka the “Tunnel Turn”) is banked at eight degrees and 
Turn Three at six degrees. Pocono’s main straightaway is the longest on any North American speedway at 3,740 feet, 
the “Long Pond” straightaway stretches for 3,055 feet between Turns One and Two, while the run from Turn Two to Turn 
Three is a mere 1,780 feet.  
 
Today, Marylouise McNally serves as Chairman of the Board of Pocono Raceway, the lone private major series racetrack 
that is overseen by an individual female business head. Her sons, Brandon and Nick serve as the President & CEO and 
Chief Operating Officer, respectively, and Pocono Raceway thrives, hosting seven national racing events, various 
additional motorsports events and community –oriented events like Warrior Dash, Lantern Fest, Various 5K series and 
the Pennsylvania Wing Fest. 
 
Pocono Raceway’s mission is to create exciting experiences and lifelong memories at a beautiful and sustainable 
motorsports and entertainment facility. Pocono Raceway is optimistic that the Department of Transportation will share the 
assessment that Pocono Raceway is ideally positioned to hold the designation as an Automated Vehicle Proving Ground. 
Pocono Raceway is an existing facility with growth ambitions that tie to future of the automotive industry and automated 
vehicles. With this designation, Pocono Raceway will be able to compound the economic impact we are able to make on 
Northeastern Pennsylvania, bring an industry's worth of technical knowledge to the cause of advancing automotive 
safety, and help showcase the positive impact a commitment to sustainability brings to businesses and communities 
alike. 
 
Ultimately, Pocono Raceway believes the methodology has the potential to address several pertinent objectives that are 
of shared interest to the Department of Transportation and the Commonwealth of Pennsylvania. This include: 


 Encouraging new levels of public safety in transportation  


 Transforming personal and commercial mobility 


 Opening new doors to disadvantaged people and certain communities, e.g., 
o Persons with Disabilities 
o Aging population 
o Communities where vehicle ownership is prohibitively expensive 
o Those who prefer not to drive or own a vehicle 


 Forming a safe environment for testing and then sharing data, knowledge, and best practices through 
Community of Practice opportunities. 


 Encouraging collaboration and partnerships among those engaged in the various facets of the technology’s 
development (including government, academia, and technical experts). 


 Providing an opportunity to retrofit/test technologies to existing fleets  
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WHY POCONO RACEWAY WORKS AS A PROVING GROUND? 
 
LEADERSHIP IN SAFETY                         
Pocono Raceway has a strong commitment to the safety of racing, spectators, and those that utilize the facilities 
for various other reasons. The Pocono Raceway team takes pride in safety and recognizes the safety benefits 
that automated vehicles provide off-track for the public. Pocono Raceway has technical expertise that can be 
shared and incorporated into new technology testing on a designated Proving Ground.  
 


LEADERSHIP IN DIVERSITY                        
Where Pocono Raceway differs with other proving ground applicants in the category of race tracks is the 
ownership of the company. Where in almost all other large race facilities are owned by large publicly traded 
companies, Pocono Raceway is a family owned business with the Chairman of the Board being a respected 
female in motorsports. Dr. Rose Mattioli and her husband Dr. Joseph Mattioli opened Pocono Raceway in 1968 
and despite financial and sanctioning body trouble, grew the facility to one of Pennsylvania’s top tourist 
destinations. 
 
Women hold three of the top six administrative and leadership positions of Pocono Raceway. Currently, 
Marylouise McNally is not only the Chairman of the Board, but also President of Mountain Concessions, and 
Michelle Mattioli-Kulick holds a board position as well as an operational position of Director of Special Projects 
and Archives. Ashley Igdalsky, one of Dr. Rose’s granddaughters is the Assistant Secretary and Treasurer of 
Pocono Raceway.   


 


ECONOMIC DEVELOPMENT                      
Consistent with the Department of Transportation’s Ladders of Opportunities agenda where the Department 
plays a critical role in connecting Americans and communities to economic opportunity, so too does Pocono 
Raceway. Transportation infrastructure choices made at the Federal, State, and local levels can strengthen 
communities, create pathways to jobs, and improve the quality of life for all Americans. 
 
A 2013 Economic Impact study conducted by East Stroudsburg University determined that Pocono Raceway 
contributes $257.5 million to the income of Northeast Pennsylvania residents, supports approximately 2,752 
jobs, generates almost $15 million of tax revenue for the Commonwealth of Pennsylvania and $8 million of tax 
revenue for local and federal governments.  
 
Adding Pocono Raceway as a designated Automated Vehicle Proving Ground will only compound these 
economic development numbers by continuing the Department of Transportation’s vision for revitalizing, 
connecting and working by driving more income for residents, supporting more jobs and generating more 
revenue for our local, state and federal governments by expanding the mixed-use of our facility and schedule of 
operations beyond our major motorsport events. 
 


POCONO RACEWAY’S VARIETY OF PROVING GROUND OPTIONS                         
Pocono Raceway offers not only its 2.5-mile raceway, made famous by INDYCAR drivers topping 220 miles per 
hour and NASCAR drivers going only slightly slower but also its versatile road courses that feature forty (40) 
different racing configurations, and can be setup in any configuration required by the Automated Vehicle Proving 
Grounds site team. See Appendix 1 for the variety of options of road course established options, however, any 
mix or match can be accommodated.   
 
Inclusive in Pocono Raceway’s vision for proving grounds is not only the racing surfaces, but additionally a 
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variety of closed roadways, a variety of road surfaces (from off road, to dirt, to gravel to asphalt paved), and 
numerous parking lots. This complete portfolio of real world vehicle areas sets Pocono Raceway apart from 
many other testing facilities. 
 
A few more topical concepts for proving ground activities which set Pocono Raceway apart from many other 
applicants could be envisioned as: 


 High-Speed Testing 


o Pocono can allow for 85 mph or higher test to accommodate the legal speed limit in Texas 


 Multiple Intersection Configurations (2-way, 3-way, and 4-way Intersections) 


o Intersection movement tests 
o Intersection crash avoidance tests 


 High-Speed Single Vehicle and Platoon Testing 


o Both commercial and passenger vehicles 
o The 3,740’ front stretch is 75’ wide, almost the equivalent of a 5-lane highway system 
o Possible uses could be to test Automated Vehicles responses to simulated work zones, test 


connected and automated vehicle technology to prevent crashes, or to test high-speed 
braking 


 Merging 


o Normal Speeds 
o High-Speed Merging into Platoons 


 Automated Parking Technology  


o With and without human interaction 
o Paved and gravel parking lot scenarios 


 Four Season Testing 


o Beginning in 2018 
 


SUSTAINABILITY                               
In designating Pocono Raceway as an approved Automated Proving Grounds, the Department of Transportation 
aligns themselves with a true sustainability champion in the field of motorsports. Brandon Igdalsky is Pocono 
Raceway President and Chief Executive Officer and is one of the leaders in the green space. He has 
involvement in several national and international organizations dedicated to sustainable energy and serves as a 
board member of the Green Sports Alliance. 
 
Pocono Raceway is the first motorsports facility to utilize a solar farm for its primary electrical energy source. The 
solar farm, consisting of 39,960 American-made ground-mount photovoltaic modules, sits on 25 acres of Pocono 
Raceway property. The excess energy generated is then used by the local community. The solar farm has 
generated more than 19 million kilowatt hours, a total energy produced that is equal to 35,700 propane cylinders 
and nearly 10,000 gallons of gas saved. The total offset is equal to more than 22,000 trees. 
 
Pocono Raceway is currently planning to install electric vehicle (EV) charging stations that will be powered by 
the solar field. These EV stations will provide an alternative source of energy for testers and reflect the trend of 
automated vehicles being powered by electric drivetrains. A solar powered EV charging station would be a 
unique aspect for Pocono Raceway as a Proving Grounds and align itself with US Department of Transportation 
goals of being sustainable and reducing carbon emissions. Further, other alternative fueling stations, including 
Compressed Natural Gas, are being considered for installation.  
 
With a fruitful partnership with Pocono Raceway, the Department of Transportation can continue in their mission 
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to pursue opportunities for the national transportation system which: 


 Promotes energy and natural resource conservation, 


 Decreases emissions of greenhouse gasses (GHGs) and other pollutants, 


 Enhances our operations by minimizing use of hazardous materials and chemicals, 


 Advances our national interest in increasing energy efficiency, 


 Reduces our dependence on fossil fuels, 


 Ensures transportation infrastructure resiliency and 


 Builds livable communities. 
 


EXISTING POCONO RACEWAY PRIVATE/PUBLIC PARTNERSHIP EXAMPLE    ……. 
As a true example of how Pocono Raceway views the burgeoning Autonomous Vehicle Proving Grounds pilot 
with the Pennsylvania Department of Transportation, Pocono Raceway recently announced a partnership with 
the Pennsylvania Game Commission and Chevrolet to donate bat houses. The bat houses were created by 
repurposing Chevrolet’s Volt battery covers, which was challenging to recycle by traditional means providing an 
easy-to-cling-to surface for the bats.  


 


BUSINESS-TO-BUSINESS OPPORTUNITIES                    
Pocono Raceway boasts a host of local, regional and national 
partners, including the Chevrolet brand of General Motors, Ford Motor 
Company, Honda American Motor Company and Toyota, which open 
up a variety of business-to-business opportunities for all partners. 
 
Pocono Raceway’s sanctioning body partner NASCAR helps in driving 


business-to-business opportunities as well. According to a recent 


internal NASCAR analysis, the number of Fortune 100 companies 
investing in NASCAR has increased five percent year-over-year. Also, 
the number of Fortune 500 companies investing in the sport has either 
grown or sustained year-over-year since 2012. Overall, more than one 
in four Fortune 500 companies integrate NASCAR into their business 
strategies. 
 
While being a Fortune 500 company is the gold standard of success 
for publicly traded companies in the United States, there are several 
global corporations involved in NASCAR that weren't included in the 
analysis because they do not meet Fortune's criteria. A number of 
blue-chip brands significantly involved in the sport did not qualify, 
including Mars, Miller Coors, Shell and Toyota. 
 


RELATIONSHIP TO AUTOMOBILE MANUFACTURERS                        
The potential safety implications of the responsible development of automated vehicles is a natural extension of 
the commitment to safety that Pocono Raceway and its collective partners throughout NASCAR and INDYCAR 
champion every day on behalf of fans and competitors alike. Further, this commitment to safety is increasingly 
driven by testing and adopting new technologies. Computer simulation, data analytics, and the development of 
high-performance materials and integrated technologies is making motorsports safer, period. And, Pocono 
Raceway is certain that this track-record will serve to accelerate the responsible development of automated 
vehicles. 
Through the major racing series of NASCAR and IndyCar, Pocono Raceway has provided a research and testing 


Pocono Raceway is proud to partner 
in the community with these 
Pennsylvania companies:  


 Axalta 


 Comcast 


 Mod Space 


 Sunoco 


 Lehigh Valley Health Networks 


 Unique Pretzels 


 REV Group/KME/Kovatch 


 Pocono Medical Center 


 Pennsylvania Lottery 


 Ditech Financial 


 Tork 


 Kalahari Resorts and 
Conventions 


 Independent Graphics 


 Stock Car Racing Experience 
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facility unlike most proving grounds as the research and development in the motorsports drives the technology 
developments on street cars that cannot be tested in a laboratory or live roadway test simulation. 
 
Pocono Raceway’s champion partner of General Motors’ division of Chevrolet, along with their peer competitors 
Ford Motor Company, Toyota Racing Development/Toyota USA, and the Honda Performance/Honda American 
Automobile Company from an automobile manufactures perspective have extensive research and technical 
manuals on Pocono Raceway to include items such as racetrack driver computer based simulators, digital scans 
of the racing surfaces and asphalt make up. 
 
For the most part, testing by manufacturers in the past has been done with high speed vehicles testing the 
rigorous demands of motorsports; however moving forward the relationships and research and development that 
Pocono Raceway brings to the Automated Vehicle Proving Grounds enables manufacturers and scientists alike 
and affords them the same testing laboratory under the same conditions to see if there are valid results that will 
drive the technology developments for race vehicles and automated vehicles alike 
 
Additionally, the Goodyear Tire and Rubber Company, and Firestone Bridgestone tire companies individually 
have research and development technical specifications for Pocono Raceway. 
 
Within the other non-major racing events hosted by Pocono Raceway, Pocono Raceway’s road course circuits 
have in the past been used on event based relationships with the General Motors’ Chevrolet Brand, Ford Motor 
Company, Toyota USA, Automobili Lamborghini America, Mercedes-Benz, and Bavarian Motor Works (BMW) 
North America amongst others. In addition, heavy manufacturers from Freightliner, Peterbilt Motors Company, 
and Mack Trucks have all tested new technologies at Pocono Raceway. 
 
Additionally, Pocono Raceway maintains a critical partnership with Safety-Kleen, a Safe Harbors Company, 
North America's largest collector, recycler and re-refiner of used oil for the safe disposal and refining of used oil 
and environmental services. In addition to oil, Pocono Raceway partners with Sunoco Fuels to operate a fully 
functional fuel station exclusive to users of Pocono Raceway. Relationships with Sunoco and Safety-Kleen truly 
make proving grounds at Pocono Raceway a turnkey experience for all users. 
 
The relationships with automobile and freight manufacturers form a foundation for a continued relationship into 
newer technology sectors. These manufacturers already utilize the Pocono Raceway, so bringing in new 
automated vehicle technology to test at the track is a logical next step. 
 


PARTNERSHIPS WITH THE COMMONWEALTH OF PENNSYLVANIA                 
Pocono Raceway is a proud resident of the Commonwealth of Pennsylvania and is proud to call Pennsylvania 
home. Pocono Raceway has many relationships with Commonwealth of Pennsylvania agencies. The most 
critical partnerships that Pocono Raceway hold in the highest esteem are with the Pennsylvania Department of 
Transportation and the Pennsylvania State Police. Large race events require a diverse group of involvement and 
these two organizations are at the top of the list.  
 
The Pennsylvania Department of Transportation, District 5-0 has assisted in approval of the temporary traffic 
plans, the coordination of area infrastructure projects to not preclude economic development, the programming 
and use of variable message boards within the interstate highway system of Northeast Pennsylvania, along with 
many other vital methods of assistance. Should Pocono Raceway be selected as a designated Automated 
Vehicle Proving Ground, Pocono Raceway envisions this cooperation to deepen. Pocono Raceway in 
cooperation with Pennsylvania Department of Transportation could share traffic control devices, portable traffic 
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signals and other tangible assets that would help both Pocono Raceway’s mission in autonomous vehicles as 
well as Pennsylvania Department of Transportation’s maintenance and operations initiatives in the 5th District.  
 
Pocono Raceway’s other valuable partner the Pennsylvania State Police bring with them the Authority Having 
Jurisdiction on the Commonwealth roads near Pocono Raceway. In large events, it is the Pennsylvania State 
Police that executes the temporary traffic plans that are developed in conjunction with Pocono Raceway and the 
Pennsylvania Department of Transportation. This established relationship shall extend into the world of 
autonomous vehicle testing, by perhaps testing the response of an autonomous vehicle to a “real” law 
enforcement presence or Pocono Raceway becoming an educational proving ground to show the members of 
the Pennsylvania State Police what to expect before the approved vehicles are actively on the state roads that 
they patrol.   
 
As noted earlier, Pocono Raceway has an established relationship with Pennsylvania Game Commission, this 
relationship can be envisioned to be put to the test as autonomous vehicles are brought into the off-road, 4x4 
and utility vehicle segment of transportation. As manufacturers attempt to gain their share of different markets 
Pocono Raceway is positioned to assist in the recreational aspects of Autonomous Vehicle testing and can offer 
multiple acres of property to provide as proving grounds. 
 
Not to be discounted but Pocono Raceway has relationships that vary in the Commonwealth of Pennsylvania to 
include relationships with the esteemed members of the legislative and the executive branch as well as the 
Departments of Community and Economic Development, the state Tourism Board and many other governmental 
interests within the Commonwealth of Pennsylvania.  
 


APPROACH TO AUTONOMOUS VEHICLE PROVING GROUNDS                      
While Pocono Raceway believes that it can singularly be an Automated Vehicle Proving Ground, Pocono 
Raceway is also committed to fostering a relationship with the Pennsylvania Department of Transportation and 
its partners. Pocono Raceway recognizes that based on NHTSA’s recommendation, there should be one lead 
agency in each state for Highly Automated Vehicles, and the Pennsylvania Department of Transportation has 
assumed that role.  
 
The approach that Pocono Raceway utilizes brings the resources of the Commonwealth of Pennsylvania’s 
Automated Vehicle Task Force, which has been instrumental in developing a recommended policy for the 
management and oversight for the safe testing of Highly Automated Vehicles in the state. This policy comes just 
as the Pennsylvania General Assembly will be considering the issue during the next session. The framework 
also naturally allows for the sharing of experiences, as the Pennsylvania Department of Transportation and all of 
its designated partners participate in various committees and organizations, all of which would help inform a 
federal Community of Practice. 
 
Pocono Raceway’s partnership with the Pennsylvania Department of Transportation features a collaborative 
process involving government, industry, and academia. Pocono Raceway agrees that the Pennsylvania 
Department of Transportation has laid out a logical framework that can lay the foundation for future success. 
Pocono Raceway plans to use. The Pennsylvania Department of Transportation as a facilitator or convener – an 
entity that is uniquely positioned to provide oversight and legal support to testers and testing facilities alike. The 
role for the Pennsylvania Department of Transportation puts both the Commonwealth of Pennsylvania and 
Pocono Raceway in contact with each of our designated partners and able to understand what they’re doing and 
promote their efforts, all while breaking down governmental barriers that can have an unintended consequence 
of stifling innovation and progress. 
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MANDATORY SELECTION CRITERIA            
 


DESIGNATED SAFETY OFFICER                      
A Designated Safety Officer responsible for the entity’s safety management plan and who will participate in the 
Community of Practice’s regular quarterly meeting of Safety Officers. 
 
Pocono Raceway will designate the Sr. Director of Facility Operations as the Designated Safety Officer 
responsible for the entity’s safety management plan, who will participate in the Community of Practice’s regular 
quarterly meeting of Safety Officers. 


POCONO RACEWAY  
OPERATIONS 


ATTN: KEVIN HENRY, SR, DIRECTOR OF FACILITY OPERATIONS 
 570-646-2300 


PO BOX 500, 1234 LONG POND ROAD 
LONG POND, PA 1834 


 
SHARING POCONO RACEWAY’S APPROACH TO SAFETY                  
Commitment to sharing the entity’s approaches to safety and safety data generated through testing and 
application. 
 
As part of being granted designation and participation in the Community of Practice, Designated Proving 
Grounds, Pocono Raceway as a thought leader in the field of motorsports safety will share established safety 
management plans, grant access to non-proprietary testing data, and engage with stakeholders.   
 
Pocono Raceway has shown a successful history of sharing best practices in the field of Spectator Sport Safety 
and Security, with the current Sr. Director of Facility Operations sitting on the Professional Sports Facilities 
Advisory Committee of the National Center for Spectator Sports Safety and Security at the University of 
Southern Mississippi and serving as a Subject Matter Expert for the State University of New Jersey - Rutgers - 
Command, Control and Interoperability Center for Advanced Data Analysis— a US Department of Homeland 
Security University Center of Excellence. Working with these two institutions of higher education is just an 
example level of commitment and willingness Pocono Raceway will apply to the Community of Practice 
approach in Automated Vehicle Proving Grounds Designated pilot to outline the proposed relationship with US 
Department of Transportation, to include aspects such as potential participation in conferences, meetings, joint 
research efforts, and submission of significant activity reports to US Department of Transportation on a routine 
basis. 


 
ELIGIBILITY                        
The extent to which the applicant meets the above eligibility and administers an established automated vehicle 
program, either independently or through a partnership 
 
Constructed in 1968, Pocono Raceway has been hosts to Major Races from sanctioning bodies of NASCAR, 
IndyCar and United States Auto Club. Additionally with the other areas of the facility mentioned previously, such 
as internal roadways, parking lots, and ancillary facilities, Pocono Raceway can also be considered a Corporate 
Campus. 
 
Currently all vehicle testing is conducted through partnership. Testing is typically done by the automotive 
manufacturers or the industries that support them such as Firestone or Goodyear. Pocono Raceway meets the 
eligibility guidelines and is flexible to accommodate various types of programs and technologies. 
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NATIONAL/REGIONAL LEADERSHIP                       
The capability of the applicant to provide leadership in making national and regional contributions to the solution 
of both long-range and immediate mobility challenges through the testing and deployment of automated vehicle 
technology.  
 
In major automobile racing, the safety of all participants, officials, and spectators is paramount. Currently, the 
Sr. Director of Facility Operations is the designated Safety Officer for the Pocono Raceway Corporate entity 
internally as well as a seat holder with NASCAR’s Track Services Safety Standards Committee, participating, 
providing feedback and subject matter expert information in the continuous process improvement as it relates 
to the Safety Standards as required by the Sanctioning Body and the interaction of safety teams in major 
racing environments nationwide. This specific example shows Pocono Raceway’s commitment to the 
leadership in making national and regional contributions to the solution of both long-range and immediate 
challenges to safety and Pocono Raceway’s commitment to sharing lessons learned. 
 
Pocono Raceway acknowledges that the testing performed on the track is a stepping stone for increasing the 
safety and mobility of society. There are varying levels of maturity in automated vehicle testing, and those that 
are not yet deemed appropriate for real-world interaction are prime for testing at Pocono Raceway. 
Improvements in the automated vehicle field will help provide Ladders of Opportunity and access for those 
that cannot afford and are disable from utilizing automotive travel. 


 
PROPOSED CONTRIBUTIONS                       
The applicant’s proposed contributions to the Community of Practice. Examples include established safety management 
plans, access to testing data, engagement with stakeholders, or ability to generate results that have broad applicability. 
 


Within Pocono Raceway’s Operations Department, under the leadership of the Sr. Director of Facility 
Operations consists of a robust corporate safety team. This safety approach while regular in motorsports is 
not the normal operating procedure for normal testing environments. Pocono Raceway proposes to bring this 
format to the Automated Proving Ground Community of Practice. The safety team consists of branches Fire, 
Medical, Recovery, and Restoration. For all on-track activity, Pocono Raceway, through their users’ needs 
assessment, insurance guidelines, or other client requirements, provides safety teams on the behalf of the 
party utilizing the racing surface. As it relates to Automated Vehicle Proving Grounds, these safety team 
members either work for or are contracted by Pocono Raceway, where they minimize or possibly eliminate 
impact on the communities’ public safety needs around the Long Pond/Monroe County/Greater Poconos 
Areas. 
 
Pocono Raceway is currently in the process of developing a fiber installation plan as mandated by NASCAR 
that will be installed in the next two years. With this improvement, testers will be able to collect and store a 
variety of data as well as have access to feeds that will cover the entire grounds. Wireless communications 
will also cover the property allowing for various connected vehicle application testing to supplement the 
automated features. The data collected by the track would be made available to the Community of Practice for 
furthering the research.  
 
In utilizing Pocono Raceway’s emergency staff and contracted responders, a unique aspect of this application 
is that Pocono Raceway can provide training for emergency responders related to automated vehicles. This 
encompasses both approaching an automated vehicle and enacting the “Safety Override Control” as well as 
utilizing automated response vehicle to ensure safety at an incident scene.  
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WILLINGNESS TO WORK WITH DEPARTMENT OF TRANSPORTATION                   


Ability and willingness to maintain a working relationship with the Department’s relevant research program 
offices, including potential participation in conferences, meetings, joint research efforts, and submission of 
significant activity reports to the Department of Transportation on a routine basis. 
 
Pocono Raceway is approaching the Proving Grounds Designation as an open-door policy that allows the US 
Department of Transportation, its research partners, the Pennsylvania Department of Transportation, and other 
contracted participants to utilize the track and its facilities in a variety of manners. Pocono Raceway is also 
committed to sharing information at conferences and engaging in other activities with the community.  
 
It is envisioned that the designation will require some aspect of measurement and reporting, so the Pocono 
Raceway is prepared to collect data and report as requested by the US Department of Transportation. Pocono 
Raceway, also, plans to document the types of tests and variety of testers that utilize the track facilities to further 
engage the Community of Practice and showcase what can be accomplished on site.  
 
SAFETY MANAGEMENT PLAN                      


The demonstrated capability to control risks through the implementation of robust safety precautions through a 
published safety management plan in all proving ground testing and operations. 


 
For each track use day or event, the Sr. Director of Operations or his designee and the client utilizing the track 
develop a Safety Management Plan that best suits the type of driving, the speed, the course utilized and the 
amount of safety deliverables needed by third parties (Client themselves, Sanctioning Bodies or Insurance 
Companies). Largely, the approach is not one size fits all, but rather customized to handle the approach and 
request of the user of the facility.  
 
To further illustrate the commitment to a robust safety management plan, FIGURE 1 illustrates the high level of 
resources and planning that have been committed by Pocono Raceway for NASCAR races at Pocono Raceway. 
 
FIGURE 1 
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DEMONSTRATED SPECIFIC SAFETY CONSIDERATIONS OVER THE COURSE OF OPERATIONS             
Demonstrate that specific safety considerations have been met over the course of operation, including safety of proving 
ground personnel, safety protocols when making use of public roads, and attention to safe design, deployment, and 
operations of automated devices. 


 
Pocono Raceway’s Operations Department consists of a robust corporate safety team. The safety team consists 
of branches Fire, Medical, Recovery, and Restoration. These safety team members either work for or are 
contracted by Pocono Raceway, where there is minimal to no impact on the communities’ public safety needs 
around the Monroe County/Greater Poconos/Long Pond Areas. 
 
The Pocono Raceway Fire Rescue Department consists of a 175-plus personnel Industrial Fire Brigade, which 
when fully activated is the third largest paid fire department in the Commonwealth of Pennsylvania. This Brigade 
of Firemen has been meticulously trained for vehicle rescue, vehicle fire suppression, driver extraction, safe 
vehicle operations and race track safety and security. At the disposal of the Fire Teams are at minimum two (2) 
fully outfitted quick response fire apparatus with suppression and Holmatro extrication tools at the ready. 
 
The medical department is contracted by individual event scheduling needs and can be as robust as physicians 
and nurses and Medevac helicopters to the minor needs such as EMTs, Paramedics and Basic Life Support and 
Advanced Life Support Ambulances. These individuals carry all Pennsylvania Department of Health certifications 
for the level of health care at which they are educated, as well as Pocono Raceway, NASCAR and IndyCar 
training for racetrack specific medical needs. These medical professionals are also trained at emergent care for 
spectators or associated individual’s working in a race track environment. In addition to the proper medical 
training, these individuals are cross-trained in the fire training of vehicle rescue, vehicle fire suppression, driver 
extraction, safe vehicle operations and race track safety and security. 
 
The departments of Recovery and Restoration have the task of providing a safe circuit for the vehicles to 
operate. They are responsible for all safety devices, traffic control devices, traffic attenuators, wall repairs, catch 
fence repairs and any associated SAFER wall certification, placement and repairs. 
 
Pocono Raceway’s unique access to the responder community allows it the ability to also be a Proving Grounds 
for responders. Incidents can be staged at the track that involved automated vehicles or with the responders 
using automated vehicles in the response. The layout of the track allows for simulations on highways as well as 
local roads and intersections.  
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STATE OR LOCALITY PROVISIONS                        
The extent to which the State or locality can provide applicable solutions for the broader region and surrounding corridor for 


improved mobility through the advancement of automated vehicle technology 
 


Although Pocono Raceway has established partnerships within the Commonwealth of Pennsylvania, Pocono 
Raceway supports the proposed Pennsylvania Department of Transportation framework, all partners bring 
various strengths to the application – See FIGURE 2. As not all partners have expertise in all areas of 
Automated Vehicle testing, a matrix approach combines the strengths of each into a more compelling 
application, overall. 
 
FIGURE 2 


Required Expertise 


  Partners 


   


  


 


Admin           
 


Legal          
 


Legislative/ Policy          
 


Research             


Safety                 


Security           


Technical              


US Department of 
Transportation 
Guidance 


         
 


Testing Facility           
 


Additional Testing 
Equipment 


         
 


 
RESEARCH AND EXTENSION RESOURCES AVAILABLE                   
The demonstrated research and extension resources available for carrying out activities and programs as they relate to 
automated vehicle advancements. 
 
Pocono Raceway, as a business, is not a research and extension institution. However, over the past racing season, 
Pocono Raceway has partnered with Penn State University to help establish a corporate and event based sustainability 
program. Pocono Raceway, Penn State University, and Hendrick Motorsports in 2015 partnered with Axalta Coatings 
system to bring a motorsports learning experience to the Mechanical Engineering Program within Penn State’s College of 
Engineering’s Mechanical Engineering Program.  
 
Penn State University as the Commonwealth’s Land Grant Research institution has a primary mission of  research, 
education, and outreach and Pocono Raceway would look to further the relationship with a concentration in Automated 
Vehicle Technology.   
 
Working under the framework umbrella proposed by the Pennsylvania Department of Transportation, Pocono Raceway 
feels that the relationships are in place to be able to pull together the proper research and extension resources to be able 







Automated Vehicle Proving Grounds Designation 
Page 13 


  


to further automated vehicle advancements. Pocono Raceway has an established relationship with a research institution 
and is looking to continue fostering that relationship as well as new research-based ventures. 
 
EDUCATION AND OUTREACH                        
The degree to which the applicant can disseminate results of automated vehicle research through a statewide or region-
wide education program to support the national deployment of automated vehicle technology. 
 


Pocono Raceway can disseminate results of automated vehicle research through a statewide or region-wide 
education program to support the national deployment of automated vehicle technology in a multitude of ways. 
The main approach to sharing can be accomplished through a successful partnership with the testing agencies 
and US Department of Transportation to provide outreach at Pocono Raceway’s major race events. Through this 
outreach and educational opportunity, Pocono Raceway can provide over 100K impressions to vehicle 
enthusiasts in that represent a wide demographic and represent a multitude of locals and demographics.  
 
Additionally, Pocono Raceway can use the racing national media and social media as a jumping off point to 
launch major initiatives and to give the national deployment of automated vehicle technology a medium of 
transport.   
 
OPEN DATA                          
A commitment to open data and sharing performance metrics and results of objective tests. 
 


Pocono Raceway is committed to making every effort to share data. However being a private entity and 
granting license agreements for users of the facility, Pocono Raceway would provide data sharing for non-
proprietary data as allowed by the testing agency or company. Data collected by Pocono Raceway itself for 
performance metrics and reporting would be shared, and any information allowed by testing partners would be 
provided as well.  
 
DEMONSTRATED INVESTMENTS                    
Capital improvements to the proving ground to advance automated vehicles 
 
Over the past six (6) years, Pocono Raceway’s road course circuits and the 2.5-Mile superspeedway have been 
resurfaced to meet the exact specifications of championship drivers, crews, and researchers. In 2013 a multi-
million dollar repaving project was completed on the road courses, where all road courses were widened to forty 
(40) feet, where thirty (30) feet of clean runoff per Federation Internationale de l'Automobile (FIA) specifications 
and multi-directional FIM curbing was added to all the corners.  
 
Over the past three (3) years concluding in April of 2017, Pocono Raceway has exemplified their commitment to 
safety by committing funds to ensure the safety of divers and spectators. Upon completion this coming spring, 
11,700 feet of SAFER barrier will have been added to the Raceway’s famed 2.5-mile tri-oval. In addition, new 
catch fences have been installed to protect spectators and participants alike.   
 
Pocono Raceway is also committed and invested in protecting the environment as showcased by the installation 
of a solar field to meet the electric needs of the facility. Pocono Raceway is continually evaluating alternative and 
sustainable sources of energy to reduce carbon emissions, and currently are planning to install electric vehicle 
charging stations that will be powered by the solar field.  
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AUTHORIZATION & FUTURE INVESTMENTS                    
Authorization for the proving grounds to address regulatory challenges associated with higher levels of automation. 


 
As it relates to Automated Vehicle Proving Grounds, Pocono Raceway believes itself to be authorized to conduct 
private vehicle testing if requested by a potential user at this time. Pocono Raceway as a privately held entity 
incorporated in Pennsylvania is committed to making necessary capital expenditures to keep its status as an 
approved Automated Vehicle Proving Ground. Underdeveloped or not yet developed property within the Pocono 
Raceway property may be available for future use as the Automated Vehicle Proving Grounds needs change 
and the market and the Automated Vehicle industry change. That said the improvements must either dovetail 
into or meet and match with the Pocono Raceway business plan and overriding mission of the facility to be a 
motorsports and entertainment facility. 
 
In the coming years, Pocono Raceway will be installing fiber communications throughout the facility to meet the 
needs of NASCAR racing. This investment will result in the installation of miles of fiber to accommodate wireless 
communications, fan access points, and television camera broadcasts. Leveraging this infrastructure investment 
to automated and connected vehicle testing and research is a unique benefit to those utilizing Pocono Raceway.  
 
Should Pocono Raceway be designated an Automated Vehicle Proving Ground, a feasibility study will be 
conducted to determine if additional investment into the undeveloped property would benefit the Automated 
Vehicle Proving Ground partners, the Community of Practice, or the track itself.  


 
READINESS                            
Designated facility is open for testing, or the ability of the applicant to demonstrate that the facility will be open for testing by 
January 1, 2018. 


 
One of the strongest aspects of this application is that the Pocono Raceway is an existing facility with the exterior 
racetrack, internal roadway network, and external grounds with the ability to expand and grow. To recreate this 
facility, it would take years of planning, constructing, and finding funding. Pocono Raceway is committed to 
enhancing the existing facility to accommodate automated vehicle testing, mainly for data collection and 
documentation purposes. The facility can already accommodate the testing of automated vehicles. 
 
The facility is currently open for scheduling and has been in continuous seasonal operations since the 1960s. 
Pocono Raceway is currently a seasonal facility open on or about April 1st and closing on or about November 
1st. However, Pocono Raceway ownership is currently transitioning the seasonal status to a year-round 
operation to better meet the needs of the marketplace for an event site year-round. Pocono Raceway will be 
available for automated vehicle testing in a four season environment in 2018 and beyond. 
 
MULTIPLE USERS AND DATA SHARING                     
The facility supports testing by multiple users, or the data generated by the proving ground is shared openly to the public. 


 


Pocono Raceway supports testing by multiple users concurrently. Pocono Raceway depending on track 
configuration chosen by testing agency, and any proprietary information and data sharing issues the testing 
agency requires, can accommodate singular or multiple users. Data sharing would only be allowed for non-
proprietary data as allowed by the testing agency or company.   
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POCONO RACEWAY’S FACILITY DESIGNATED POINT OF CONTACT                    
Designated facility provides a Designated Point of Contact (DPOC) 


POCONO RACEWAY 
OPERATIONS 


ATTN: KEVIN HENRY, SR, DIRECTOR OF FACILITY OPERATIONS 
570-646-2300 
PO BOX 500 


1234 LONG POND ROAD 
LONG POND, PA 1834 


 
ADHERENCE TO LAWS REGULATIONS AND FEDERAL POLICY                       
The degree to which the application addresses how the automated testing facility will adhere to all state and local 


laws and Federal regulations. 
 


Pocono Raceway is a private, closed race track property committed to following all relevant laws, regulations and 
federal policy as it relates to Autonomous Vehicle Proving Grounds and Autonomous Vehicle Operations.   
 


 
 
 
Respectfully submitted, 
POCONO RACEWAY 
 
 
 
Kevin Henry 
Sr. Director of Facility Operations 
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Designation of Purdue University’s Automated Vehicle Proving Ground 
 


 
Mandatory Criteria 


• A Designated Safety Officer responsible for the entity's safety management plan and who 
will participate in the Community of Practice's regular quarterly meeting of Safety Officers. 


 
Upon receiving designation as a USDOT Automated Vehicle Proving Ground, Purdue will 
identify a Designated Safety Officer (DSO) who will participate in all Community of Practice 
safety meetings. 
 
• Commitment to sharing the entity's approaches to safety and safety data generated through 


testing and operation. 
 
Purdue is committed to sharing best-practice safety approaches and generated safety data as 
demonstrated in our participation in the three-year ARPA-E NEXTCAR program. The 
NEXTCAR collaboration with Cummins, Peloton Technologies, Peterbilt, and ZF TRW will 
develop connectivity/autonomy-enabled fuel savings in Class 8 trucks, specifically via remote 
powertrain component re-calibrations, cloud-based control, and more efficient two-truck 
platooning. This effort will include real-world testing with Class 8 trucks. Purdue will work with 
partners to develop safety procedures for the real-world testing with Class 8 trucks and draw on 
the significant experience of Cummins, Peterbilt, and Peloton for an accelerated learning 
process. Both Cummins and Peloton have developed connectivity- and autonomous operation-
enabled fuel saving engine and vehicle control strategies that have been tested extensively on 
both tracks and highways. As such, Purdue and its partners will be at the cutting edge of testing 
connected and automated vehicles (CAVs). Purdue and its partners would welcome the 
opportunity to share with the Community of Practice the approaches to safety and safety data 
generated through our testing and operations during the NEXTCAR program. 
 
The Purdue DSO will be responsible for documenting and managing Purdue’s Automated 
Vehicle Proving Grounds (PAVPG)-related approaches to safety and will manage our efforts to 
share safety data generated through testing and operation. The DSO will help integrate 
NEXTCAR and PAVPG safety best practices and data through a new Connected and 
Autonomous Transportation (CAT) Hub (CAThub) that will leverage the novel HUBzero® open 
source software platform for scientific collaboration developed at Purdue and highlighted by the 
National Science and Technology Council as an exemplar for open innovation and advanced 
computational tool development.  
 
Proposed Contributions 


• The extent to which the applicant meets the above eligibility and administers an established 
automated vehicle program, either independently or through a partnership. 


• The capability of the applicant to provide leadership in making national and regional 
contributions to the solution of both long-range and immediate mobility challenges through 
the testing and deployment of automated vehicle technology. 


• The applicant's proposed contributions to the Community of Practice.  
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Purdue proposes a multi-pronged approach for PAVPG that establishes novel, state-of-the-art 
infrastructure; ensures research and administrative expertise; and integrates stakeholder vision 
and investments:  


1) Purdue and the Indianapolis Motor Speedway (IMS) are developing a partnership to work 
together for the testing of autonomous vehicles at the IMS facilities in Indianapolis, 
Indiana, in order to explore ways to leverage autonomous technology for better safety in 
motorsports.  


2) We have identified a 1.5-mile oval adjoining Purdue’s West Lafayette campus for 
potential development of CAT testing and operations capabilities over the next year.  


3) Purdue is collaborating with an industry-led consortium (Transportation Research and 
Development District Consortium) to develop a long-term plan for building various 
infrastructure for automated, autonomous, and connected transportation capabilities in the 
vicinity of the Purdue campus on a much-larger scale. This public-private partnership 
involving Purdue University, private sector firms and entities, and the State of Indiana 
will develop niche and specialized CAT capabilities through its long-term infrastructure 
development plan.  


 
Importantly, the proposed PAVPG will build on and further integrate two recent automated 
vehicle efforts at Purdue University—the newly awarded Region 5 USDOT Center for 
Connected and Automated Transportation (CCAT) and the ARPA-E NEXTCAR program—
as well as substantial CAT-related research conducted through the current Purdue-led Region 5 
UTC, the NEXTRANS Center. These programs are clear demonstrations of Purdue’s national 
and regional transportation leadership and contributions to addressing mobility challenges, 
including specifically automated vehicle technologies in CCAT and NEXTCAR.  
 
Additionally, Purdue plays a key education role for meeting the mobility challenge impact 
through the Hoosier Heavy Hybrid Center of Excellence, funded by the Department of Energy 
Graduate Automotive Technology Education (GATE) Program, with a focus on the hybridization 
of medium and heavy-duty vehicles. Purdue has also established a Hybrid Vehicle Systems 
Certificate program for graduate engineering students at Purdue, the first multi-disciplinary 
certificate program at the university. 
 
Established National and Regional Research Contributions 
The recently selected Region 5 UTC, the USDOT CCAT, led by the University of Michigan, 
focuses exclusively on automated and connected transportation. Purdue’s partnership as part of 
the CCAT provides substantial synergy to further address problems related to the planning, 
design, and operation of automated and connected vehicles. In this context, Purdue is primarily 
interfacing on five of the six CCAT focus areas: 1) enabling technologies, 2) policy and 
planning, 3) human factors, 4) infrastructure design and management, and 5) modeling and 
implementation. Through these, and the building of automated transportation-related facilities 
and research infrastructure, we will pursue all facets from design to deployment, including now 
the real-world testing and operations using the PAVPG.  
 
ARPA-E NEXTCAR program (Figure 1) led by Purdue is addressing the gap of isolation of new 
engine and transmission technologies from emerging connected and automated vehicle 
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applications such as cooperative adaptive cruise control, predictive cruise, speed harmonization, 
and freight signal priority. The Purdue-led team will together with industry leaders Peloton, 
Cummins, ZF TRW, Peterbilt, and NREL, co-develop an integrated, connectivity-enabled, 
vehicle-dynamic and powertrain control system for diesel-powered on-highway Class 8 trucks 
(CS-8) to achieve greater than 20% fuel and CO2 reductions relative to 2016 baseline vehicles 
while demonstrating a technology pathway to meet 0.02 g/hp-hr NOx levels. This system-of-
systems approach will integrate hardware and software components including the powertrain, 
vehicle-dynamic control systems, and vehicle-to-everything communication, backed by cloud 
computing. The effort will account for vehicle interactions and support their connection with 
cloud computing and V2X communication systems, reduced system fuel consumption and CO2 
across multiple vehicles, varied operating conditions, and differing time horizons. System 
capabilities will include local and remote sensing and communications, data logging, predictive 
analytics, real-time controls and remote calibrations. 
 


 
For the past ten years, Purdue has led the Region 5 UTC, the NEXTRANS Center to provide 
leadership in addressing national and regional challenges in transportation, including in the 
domains of automated and connected transportation. The current research focus in NEXTRANS 
is on modeling and simulator-based studies for connected and/or automated vehicles. The 
modeling component will use analytical tools to understand how connectivity occurs among 
vehicles, how platoons of automated vehicles form, and how these can be leveraged to meet 
mobility, safety, energy and environmental goals. Further, a unique driving simulator 
environment at Purdue, known as the Purdue Driving Simulator, integrates in real-time a driving 


Figure 1. NEXTCAR CS-8 Concept  
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simulator with a microscopic traffic simulator and has been innovatively leveraged to address 
human behavior and human factors aspects related to automated and connected vehicles. These 
simulator studies follow protocols approved by Purdue’s Institutional Review Board. In this 
context, the Purdue Driving Simulator is contributing additional capabilities specifically related 
to autonomous/automated vehicles to address the effects of automation in mixed traffic streams. 
Such simulator-based studies will allow us to better understand how travelers respond to 
automated vehicle environments, and inform the design characteristics of the PAVPG. 
 
Access to Testing Data for Community of Practice Engagement 
The CAThub built on the unique HUBzero platform will enable a new level of data sharing, data 
reuse, and project collaboration among established programs such as the CCAT, NEXTCAR, 
NEXTRANS. Currently, the NEXTRANS Center has developed modeling and driving 
simulator-based research outcomes. With CCAT focusing on multiple themes related to CAT 
and NEXTCAR addressing Class 8 trucks, we must organize Purdue’s CAT-related research 
enterprise in terms of the diverse data generated by the various Centers. CAThub will provide the 
unifying data management platform for Purdue’s fast-expanding CAT enterprise. This hub 
infrastructure has a proven track record in empowering a community to work together online, 
share resources, and level the playing field for traditionally underrepresented populations. 
 
The HUBzero cyberplatform was originally developed under the direction of the National 
Science Foundation-funded Network for Computational Nanotechnology for the nanohub.org 
site, which now has over 1.4 million visitors each year from 172 countries worldwide. While 
nanohub.org was the first broadly successful, scientific end-to-end cloud computing 
environment, it has evolved well beyond online simulation to support private project areas for 
data management, data publication with Digital Object Identifiers, and even online education. Its 
impact is demonstrated by 1,700+ citations to nanohub.org in the scientific literature with nearly 
26,000 secondary citations, yielding an h-index of 74. We anticipate a unique data-sharing and 
data-mining opportunity for engaging the automated vehicle technology stakeholders and 
supporting a sustainable Community of Practice. 
 
The CAThub will provide stakeholders with key features for data management, data publication, 
and online community engagement. Community of Practice members will be able to create 
private “project” areas and invite others to join. Within each project, they will share data in a 
versioned repository, transition file-based data to SQL databases and publish databases as citable 
digital assets within the hub. Digital Object Identifiers and ORCID identifiers with author 
profiles will provide best practice tracking in publications and ensure data security, fidelity, 
backup, and mirroring. Each project includes a notes area for light documentation as well as 
Facebook-style messaging “wall” where project members create threads of conversation. Data 
then will be made available to others outside the project through a well-defined publication 
process that starts with a button click to initiate a new publication and receive prompts for 
specific files and metadata. Once the publication is submitted, it is assigned a DOI, sent on to an 
archiving facility, and becomes publicly available as a digital asset on CAThub (authors can also 
request the asset remains hidden until an embargo period has passed). After data has been 
published, other web sites can crawl the hub and discover the data. CAThub will track metrics 
that quantify the impact of each publication, including the number of downloads, number of 
unique users, and locations of users. These impacts are reported on the page for each publication 
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and also on the profile page for each author. Such metrics will help us measure the growth of 
Community of Practice participation. 
 
The CAThub online community building includes capabilities for a blog, calendar, wiki pages, 
discussion threads, and messaging. Members can post in a question-and-answer forum, and the 
best answer for each question is identified by the community. It includes a “wish list” for 
brainstorming, whereby members can post ideas related to specific models or datasets, and other 
members can comment or vote on ideas and prioritize actions. Group members can keep their 
own Pinterest-style board for posting, following other members, and collecting information. 
With a built-in rating system and a means of associating peer-reviewed publications with digital 
assets, the Community of Practice can judge what resources are valuable and reliable. 
 
 
• As part of participation in the Community of Practice, Designated Proving Grounds 


applicant's ability and willingness to maintain a working relationship with the Department's 
relevant research program offices. The application should describe this proposed relationship, 
including aspects such as potential participation in conferences, meetings, joint research 
efforts, and submission of significant activity reports to the DOT on a routine basis. 


 
Through its role as the lead institution on the Region 5 UTC for about a decade, Purdue has 
demonstrated a history of research, education and outreach activities. These activities include 
participation in and contributions to transportation conferences and USDOT and Council of 
University Transportation Centers meetings twice a year; joint research activities with 
NEXTRANS partners from academia, industry, and government; opportunities for internships 
for diverse students; NEXTRANS Seminar series; annual and final project reports; and 
communication through newsletters, NEXTRANS website-based dissemination, and information 
and updates to Research in Progress and Transportation Research Information Services. In 
January 2018, NEXTRANS will transition from its role as the current Region 5 UTC to Purdue’s 
Connected and Autonomous Transportation Center, and we will coalesce research, education, 
and outreach activities around this new center. NEXTRANS will continue its history of 
relationship with USDOT and will maintain a working relationship with the relevant research 
program offices at USDOT. Further, Purdue’s DSO will coordinate the safety-related data 
dissemination through the CAThub and be the point of contact on the PAVPG-related activities 
such as testing and operation. 
 
Commitment to Safety 


• The demonstrated capability to control risks through the implementation of robust safety 
precautions through a published safety management plan in all proving ground testing and 
operations. 


• Applicant demonstrates that specific safety considerations have been met over the course of 
operation, including safety of proving ground personnel, safety protocols when making use 
of public roads, and attention to safe design, deployment, and operation of automated 
devices. 


 
Purdue will develop safety protocols related to the safe design, deployment, and operation of 
automated devices and for making use of public roads. Purdue’s DSO will work with various 
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stakeholders involved with the PAVPG’s current facilities and those involved in the design and 
operation of the long-term planned facilities to ensure that safety protocols are adhered to, both 
in the testing and operation of current facilities and the design of the long-term ones. Purdue will 
also leverage its partnership with Underwriters Laboratories, a global safety consulting and 
certification company, to ensure that the testing and operations at PAVPG meet robust safety 
standards and protocols. 
 
Further, Purdue’s existing research in the transportation arena routinely involves interactions of 
the research personnel with live traffic situations. In this context, the researchers (students, staff 
and faculty) are required to attend a seminar related to the safety protocols for such activities. 
We will leverage these protocols and develop new ones in the CAT-related context. 
 
The PAVPG will build on a strong, existing commitment to robust safety plans as seen in the 
NEXTCAR project. Specifically, Purdue will be working with Cummins, Peloton, Peterbilt and 
NREL to complete real-world Class 8 truck testing of the connectivity/autonomy-enabled fuel 
savings control strategies developed during the NEXTCAR program. Peloton and NREL already 
have significant experience testing autonomous vehicles, both on tracks, and roadways.  
Cummins and Peterbilt also have extensive experience with safely testing vehicles. Purdue will 
continue to improve its expertise in the safe testing of autonomous vehicle technologies through 
this collaboration with experience industry and government partners.  
 
 
 Research, Application and Data Sharing 


• The extent to which the State or locality in which the applicant is located can provide 
applicable solutions for the broader region and surrounding corridor for improved mobility 
through the advancement of automated vehicle technology. 


 
Purdue’s PAVPG is the outcome of needs that identified by the state government, industry, and 
academia. As shown in Figure 2, the State of Indiana, through the Indiana Economic 
Development Corporation, supports Purdue’s connected and autonomous vehicle technology-
related activities due to needs ranging from economic development to transportation-related 
challenges. Indiana has a significant focus on manufacturing and agriculture and is characterized 
by vast swathes of rural areas and some large urban regions. A key transportation characteristic 
of Indiana is that it is the “Crossroads of America” as several interstates criss-cross the state. Just 
as importantly, one of the main freeways through Indiana, I-65, is a commercial corridor due to 
its termination in the vicinity of Chicago. This commercial opportunity generates substantial 
semi-trailer truck traffic on I-65 and on the Borman Expressway (I-80/94) in the northwest 
region of the state. For example, during certain periods of the day, more than 70% of the traffic 
on the Borman Expressway consists of semi-trailer trucks. As a result, several of Indiana’s CAT 
activities will focus on truck-related aspects. In this context, the Purdue-led ARPA-E NEXTCAR 
Center will provide leadership in the relevant CAT activities, which will entail joint research 
activities with consortium members such as Cummins, Peloton, ZF TRW, Wabash National, and 
NREL. Further, in the past, there have been concerns expressed by Indiana citizens on the 
significant interactions with semi-trailer trucks, and the discomfort and safety concerns thereof. 
Past studies have explored truck-non-truck interactions on Indiana roads; the next wave of 
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studies will seek to leverage CAT technologies to reduce safety and discomfort concerns related 
to the significant presence of trucks in the Indiana travel corridors. 
 
Another defining characteristic of Indiana is that it is the home to the Indianapolis Motor 
Speedway, with a substantial focus on race cars and car-racing. In this context, safety is a key 
issue, and enhancing safety is a permanent goal. Through Purdue’s partnership with IMS, we 
will leverage their extensive facilities to explore how automation and connectivity can aid in 
enhancing safety in motorsports.  
 


 
Figure 2. The Purdue Automated Vehicle Proving Grounds Integrated Partnership 
 
As noted in different parts of this proposal, the PAVPG integrated partnership is a reflection of 
the synergistic goals of different stakeholder groups in the CAT space. In Figure 2, Purdue 
University illustrates leadership in multiple aspects related to connected and automated vehicle 
technologies, through Centers (NEXTRANS, NEXTCAR) and partnerships (CCAT). Further, 
Discovery Park, the 20-acre and $1 billion complex for interdisciplinary research and education 
at Purdue, enables the development of multidisciplinary research clusters in CAT. The Purdue 
Research Foundation is the enabling arm of research enterprise at Purdue, and directly involved 
with the planning and development of relevant infrastructure. Hence, Purdue Research 
Foundation has a key role in enabling Purdue’s three-stage PAVPG plan. The Purdue University 
Management is responsible for identifying and designating the safety officer for the PAVPG. 
 
Purdue’s partnership with the IMS enables the leveraging of its world-renowned facilities, while 
focusing on the role of automated vehicle technologies in enhancing safety in motorsports. 
Hence, as illustrated in the figure, the PAVPG includes Purdue facilities, IMS facilities, and 
those developed in partnership with the large industry consortium—the Transportation Research 
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and Development District. This consortium consists of auto-related original equipment 
manufacturers and entities in the technology space related to CAT. Underwriters Laboratories 
has a global reputation for their safety certifications. Indianapolis-based ESN is a non-profit 
industry consortium focused in the energy technology sector and more recently has developed 
interests in the development and deployment of autonomous vehicle technologies. 
 
Subaru-Isuzu Automotive has a large automotive manufacturing plant in the vicinity of Purdue 
and is a natural partner given the critical role of auto manufacturers in deploying the automated 
vehicle technology in the real world. Wabash National is another local Indiana firm with a 
national presence focused on the design and manufacture of truck trailers; hence, there is a direct 
interest in leveraging connected and autonomous technologies into the construction of the next 
generation of trailers. 
 
The locally based unit of ZF TRW and the Kokomo-based Delphi are well-known designers and 
manufacturers of auto ancillary systems. Delphi in Kokomo, Indiana, has industry-leading 
experience in automated vehicle technologies. ZF TRW is one of the world’s three largest 
automotive suppliers and has recently formed a group focused on commercial vehicle advanced 
driver assistance systems and autonomy. Both have a direct interest in leveraging the PAVPG. 
Cummins, Peloton Technologies and Peterbilt operate in the space of commercial trucks and 
further are partners in Purdue’s NEXTCAR Center. 
 
The State of Indiana will interface with the PAVPG through its economic development arm, the 
Indiana Economic Development Corporation (IEDC). Since the PAVPG has the potential for 
public-private-academia partnerships, with opportunities for economic development for the State 
and region, the IEDC represents the key interface with the State as part of the three-stage 
PAVPG plan. 
 
 
• The demonstrated research and extension resources available to the applicant for carrying out 


activities and programs as they relate to automated vehicle advancements. 
 
As outlined earlier, Purdue’s NEXTRANS Center already performs modeling and driving 
simulator-based research related to automated vehicles. The associated resources include a high-
performance computing cluster node, and the Purdue Driving Simulator. The unique ability of 
the Purdue Driving Simulator to integrate a microscopic traffic simulator in real-time with a 
driving simulator enables us to conduct research related to autonomous vehicles and connected 
vehicles in a quasi-real setting, especially as it relates to understanding how drivers and travelers 
behave/respond to automated and connected technologies. This core expertise will be further 
expanded through the new partnership with the University of Michigan in the recently awarded 
USDOT CCAT, with University of Michigan and Purdue being the two major partners. Thereby, 
we also expect to leverage University of Michigan’s substantial CAT resources and learn from 
their experience in developing our own CAT efforts related to trucking and motorsports. 
 
• The degree to which the applicant can disseminate results of automated vehicle research 


through a statewide or region-wide education program to support the national deployment of 
automated vehicle technology. 
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As a major partner in University of Michigan’s USDOT CCAT Center, the new Region 5 UTC, 
Purdue will partner in addressing national and regional transportation goals in connected and 
automated transportation. This region is also the center of gravity of the U.S. automobile and 
trucking industry. Hence, multiple venues are available through CCAT to disseminate research 
results to advance the national deployment of automated vehicle technology. These include 
dissemination of research outcomes in specialized CAT conferences and symposiums, focused 
workshops and technology transfer outreach to state and local transportation personnel, creation 
of incubators and commercial entities through collaborative activities with private sector 
partners, CCAT’s region-wide education program, CCAT’s workforce development-related 
activities in connected and automated transportation, and CCAT’s consortium partnership with a 
community college program focused on the development of CAT-related technical skills. 
 
A major focus of the Purdue-led NEXTCAR program is the dissemination of research results. 
This will include the design, real-world testing data, and economic value proposition of the 
integrated, connectivity-enabled, vehicle-dynamic and powertrain control system for diesel-
powered on-highway Class 8 trucks that will be developed during that program. 
 
Further, as illustrated in Figure 2, Purdue’s PAVPG entails substantial partnership and 
collaboration with the State of Indiana and many industries within the State and locally. This 
includes the Transportation Research and Development District Consortium championed by 
Indiana’s industrial and manufacturing firms and the Indiana Economic Development 
Corporation’s support of the PAVPG. Hence, we anticipate not only the research conducted 
through Purdue University will reach the end users seamlessly, but these Indiana and local auto-
related firms will represent partners in the research, testing, and operation involving the PAVPG. 
 
Purdue’s CAThub will serve as a key resource to enable various stakeholders from the State, 
nation and across the globe to participate in educational and research endeavors through the 
“dynamic site” capabilities of the CAThub. As seen in the nanoHUB success, median time from 
publication of a research simulation program to classroom use is less than 6 months, for a fast-
paced integration of research into educational practice. Cumulatively, nearly 30,000 students at 
185 institutions have used nanoHUB simulations within their curriculum. CAThub will leverage 
this integrated learning management system for online education that enables instructors to drag 
and drop video files, PowerPoint presentations, office documents, and other instructional 
materials to build their own course in a self-service manner.  Students will be able to enroll in 
courses, watch videos, complete homework assignments, take online exams, and interact with 
one another and instructors through a discussion forum.  When they have successfully completed 
a course, students can claim an online badge or certificate. 
 
Cloud-based “workspaces” accessed through CAThub will also allow students and researchers in 
the community to write code, test models, access powerful cluster/cloud computing resources, 
and deploy models for others to use. Models and data will be accessible via the web with the 
click of a button—without having to download or install any code and will leverage built-in 
plotting and visualization capabilities that are already part of the HUBzero software stack. Such 
computational access provides a learning environment that ensures the broadest possible 
participation.  
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• A commitment to open data and sharing performance metrics and results of objective tests. 
 
Purdue University will continue with the PAVPG a strong track record of commitment to open 
data and sharing of performance metrics and results of objective tests, as illustrated in the formal 
agreement as part of the ARPA-E NEXTCAR program. In the PAVPG context, Purdue’s 
CAThub will have a key role. 
 
 
Demonstrated Investments 
In facilitating automated vehicle testing, applicants demonstrate commitment through one or 
more of the following: 
(1) Capital improvements to the proving grounds to advance automated vehicles; 
(2) Authorization for the proving grounds, either through State legislation or regulation, to 
address regulatory challenges associated with higher levels of automation; 
(3) Testing or deployment underway to determine automated vehicle technology feasibility. 
 
As stated earlier, Purdue has a three-stage strategy for proving grounds for automated vehicle 
technology-related testing and deployment. In the first stage, Purdue will partner with 
Indianapolis Motor Speedway to leverage its facilities for exploring automated vehicle 
technologies from a safety perspective. In the second stage, a 1.5-mile facility is being explored 
for testing of automated vehicle technology in the vicinity of Purdue University. The large-scale 
third stage will involve a partnership with an industry consortium and the State of Indiana to 
develop CAT infrastructure. 
 
 
Readiness 
(1) Designated facility is open for testing, or the ability of the applicant to demonstrate that the 
facility will be open for testing, by January 1, 2018. 
(2) The facility supports testing by multiple users, or the data generated by the proving ground is 
shared openly to the public. 
(3) Designated facility provides a Designated Point of Contact. 
(4) If making use of public roads, the applicant demonstrates that it has engaged with any 
affected communities and can show that it is actively working with those communities to address 
any concerns. 
 
As shown in Figure 3, Indianapolis Motor Speedway (IMS) has an extensive set of existing 
private facilities that would provide the PAVPG its first stage facilities. Through partnership 
with the IMS, the data generated by Purdue’s automated vehicle technologies related testing will 
be made available to the public through Purdue’s CAThub. Purdue will partner with IMS to 
identify a Designated Point of Contact for these facilities.   


 
For the second- and third-stage plans, Purdue and its partners, illustrated in Figure 2, will involve 
relevant stakeholders in the planning stage, if such facilities would affect specific communities. 
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Figure 3. The Indianapolis Motor Speedway Facilities 
 
 
Adherence to Laws, Regulations, and Federal Policy 


• The degree to which the application addresses how the automated vehicle testing facility will 
adhere to all state and local laws and federal regulations. 


• If making use of public roads, the applicant demonstrates adherence to those primary subject 
areas outlined in the National Highway Traffic Safety Administration's (NHTSA) policy for 
automated vehicles (Federal Automated Vehicles Policy: Accelerating the Next Revolution 
in Roadway Safety) for any testing or deployment of L3 -L5 systems on public roads. 


 
Purdue will work with the IMS and other members of its integrated PAPVG partnership at 
various stages to ensure that the PAVPG facilities adhere to all state and local laws and federal 
regulations. Also, Purdue will also draw on the expertise of PAVPG partner Underwriters 
Laboratories to ensure that these laws and regulations are being satisfied. 








December 19, 2016 


The Honorable Anthony Foxx 
Office of the Secretary 
U.S. Department of Transportation 
1200 New Jersey Avenue, SE 
Washington, DC 20590 


SUBJECT: San Diego Automated Vehicle Proving Grounds Pilot Designation 


Dear Secretary Foxx: 


The San Diego Association of Governments (SANDAG) is pleased to submit an 
application to the U.S. Department of Transportation (DOT) to designate the 
San Diego region as an Automated Vehicle Proving Grounds Pilot location.  


SANDAG, in partnership with the California Department of Transportation 
District 11 (Caltrans) and the City of Chula Vista, will provide access to three 
distinct autonomous vehicle (AV) proving ground environments: the barrier-
separated Interstate 15 Express Lanes; a segment of the South Bay Expressway in 
the U.S.-Mexico border region; and local streets and roads within the City of 
Chula Vista.  


The San Diego region is an ideal proving ground location providing direct access to 
global leaders in the cybersecurity and wireless industries, as well as academic 
institutions at the forefront of robotics research and development. Further, 
SANDAG has demonstrated a commitment to advancing AV deployment as the 
first planning agency in the state to incorporate AV assumptions and resources 
into the region’s long range transportation plan.  


Through our experience with Integrated Corridor Management, SANDAG has a 
proven track record of leading a state-of-the-art demonstration project under a 
framework established by the U.S. DOT. One of the key functions that SANDAG 
provides is consensus building. Through a vast amount of public outreach, 
SANDAG helps to educate, inform, and enable the public to play an active role in 
the planning process. San Diego also is a region with a strong foundation for cross-
agency collaboration, data sharing, and partnering with industry to overcome 
technical barriers. SANDAG looks forward to this new opportunity to partner with 
the U.S. DOT, and to participate in the Community of Practice, to improve mobility, 
efficiency, and safety across all modes and jurisdictions.  


Sincerely, 


GARY L. GALLEGOS 
Executive Director 


AMEI/hob 
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Executive Summary  


The San Diego Association of Governments (SANDAG), in collaboration with the California 
Department of Transportation District 11 (Caltrans), and the City of Chula Vista are the sponsoring 
agencies comprising the San Diego Regional Proving Grounds (RPG) Team. The RPG Team is 
supported by a network of experienced public and private sector partners, uniquely qualified to 
support the planning, preparation, and execution of the U.S. Department of Transportation (DOT) 
Automated Vehicle (AV) Proving Grounds Pilot.  


The San Diego region covers 4,200 square miles and is home to more than three million people 
living in the region’s 18 cities and the unincorporated area of San Diego County. San Diego is the 
eighth largest populated city in the United States, and the second largest in California. San Diego is 
home to the busiest international border crossing in the Western Hemisphere and California’s 
busiest commercial port of entry. Additionally, San Diego is a top ranked domestic travel 
destination in the country hosting 34 million visitors each year.  


The San Diego region is recognized as a national high-tech hub and is home to Univeristy of 
Califorina, San Diego (UC San Diego), a world-class academic institute at the forefront of robotics 
research and development. In fact, UC San Diego’s Jacobs School of Engineering has more computer 
science students than all of the other University of California schools combined. In addition, 
San Diego is home to the largest concentration of military in the world. The defense industry 
represents one out of every four jobs in the region with leaders in robotics and cybersecurity. Access 
to talent paired with one of the most sophisticated traffic management operations environments in 
the country, positions the San Diego region as an ideal location for an AV Proving Ground.  


Three distinct proving ground environments are proposed (Figure 1): the state-of-the-art barrier-
separated Interstate 15 (I-15) Express Lanes; a segment of the South Bay Expressway in the U.S.-
Mexico border region; and local streets and roads within the City of Chula Vista. The RPG Team will 
provide staging facilities associated with each of the proving grounds, including participant access 
to secure garages, vehicle maintenance, surveillance, and office space. These staging facilities will 
be complemented with research labs and testing equipment provided by RPG sponsors and 
supporters. The scope of these associated facilities will be scaled to RPG usage.  


In addition to providing a federal proving ground, the project team is equipped to assist with the 
open share of data and information to support the development and refinement of federal, state, 
and local policy. Two Designated Safety Officers will be responsible for Safety Management Plans, 
collaboration with U.S. DOT, and active participation in the Community of Practices’ regular 
meeting of Safety Officers. A Caltrans Designated Safety Officer will be responsible for the I-15 
Express Lanes and the South Bay Expressway. The City of Chula Vista will provide a Designated 
Safety Officer responsible for the City of Chula Vista proving ground.  


SANDAG has a long history of partnering with the U.S. DOT to deliver innovative pilot projects, 
including the I-15 Integrated Corridor Management (ICM) Project and the “National Automated 
Highway System – Demo ‘97” when the region was designated as a host site for demonstrating the 
first self-driving vehicles along the I-15 corridor. SANDAG was selected to receive the first and only 
border-related Intelligent Transportation System (ITS) pre-deployment study funding in 2011 to 
design a “smart” border operational pilot which will include: variable tolling, accurate collection of 
border wait times with traffic probes, advanced traveler information, electronic screening,and other 



https://www.youtube.com/watch?v=Dtj9J1A-PMk

https://www.youtube.com/watch?v=Dtj9J1A-PMk





Page 2 







Page 3 


technologies that will improve safety, security, mobility, and reduce emissions at the U.S.-Mexico 
border. SANDAG has developed strong advisory ties with the commercial trucking community 
related to the new border crossing initiative (referred to as the State Route 11 and Otay Mesa East 
Project) which will accommodate approximately 1.6 million commercial vehicles annually. 
Additionally, SANDAG recently completed its four-year federal certification review and was certified 
with no corrective actions required of SANDAG. This well-established relationship is a solid 
foundation for the AV Proving Grounds Pilot. 


Supporting the San Diego RPG Team is a network of organizations that offer exceptional expertise 
to ensure the success of the federal proving ground concept. Local resources include the San Diego 
Supercomputer Center at UC San Diego and the Advanced Computing Environments Laboratory at 
San Diego State University, both of which are responsible for cutting-edge research in the 
cybersecurity field. UC San Diego also is home to “Contextual Robotics Institute” which draws 
together a core group of researchers from across engineering disciplines, computer and data 
sciences, and cognitive and neurosciences into a collaborative environment. The region also has an 
established entrepreneurial environment with companies in cybersecurity, software development, 
information technology, communications, and defense. The ecosystem includes incubators, 
financiers, experienced service providers and non-profits that support more than 100 firms. DENSO, 
Qualcomm, ESET, ViaSat, iboss, and Northrop Grumman, all industry leaders, also are headquartered 
in San Diego.  


Letters of support from supporting organizations can be found here: 
sandag.org/SanDiegoRegionalProvingGrounds 


Overview of the San Diego Regional Proving Grounds  


RPG 1: I-15 Express Lanes  


The I-15 Express Lanes corridor in San Diego County is recognized as one of the most innovative 
highways in the nation due to its advanced design and operational agility under a corridor 
management system. The 20-mile facility, running from State Route 163 in San Diego to State Route 
78 in Escondido, is situated directly adjacent to the region’s global hub of wireless and cybersecurity 
industries. In 2010, the I-15 corridor was selected as a pilot site for the development, 
implementation, and operation of an Integrated Corridor Management (ICM) System. Becoming 
operational in 2013, the I-15 ICM is predicated on an unprecedented institutional partnership 
between Caltrans, SANDAG, and the cities of San Diego, Poway, and Escondido that facilitates the 
multi-jurisdictional operations and management of the multimodal corridor. 


With more than 20 access points, the I-15 Express Lanes facility provides vehicles a wide range of 
options for ingress and egress, including five direct access ramps that allow vehicles to enter the 
Express Lanes from surface and multi-level parking facilities at regional transit hubs. At a cost of 
$1.4 billion, the Express Lanes offer a freeway-within-a-freeway that is reconfigurable twice-daily, 
or during incident conditions by a barrier transfer machine; from a two-lane each direction 
configuration to a three-and-one facility for peak hour congestion relief. Adding to this is the 
concentration of static and dynamic traffic control devices combined with a mix of complex 
permissible maneuvers supported by unique lane striping. This facility provides opportunity for 
participants to exercise on-board, sensor-based learning systems.  



http://www.sandag.org/uploads/projectid/projectid_56_20245.pdf

http://www.sandag.org/uploads/projectid/projectid_56_20245.pdf

http://www.sandag.org/SanDiegoRegionalProvingGrounds
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The I-15 Express Lanes also are fully described in the cloud using Society of Automotive Engineers 
(SAE) “J” standards. This environment will be challenging for all machine-driven vehicles, SAE 
Level 3 through Level 5, enabling participants to demonstrate and prove core system requirements 
and edge conditions. An 11,000 square foot staging facility (Staging Facility North) located on three 
acres of land will be made available for offices, storage, maintenance, and secure parking.  


 


RPG 2: South Bay Expressway  


The South Bay Expressway is a 10-mile tolled facility that provides access to the U.S.-Mexico border 
and is wholly owned and operated by SANDAG. The South Bay Expressway offers a multi-lane bi-
directional ‘at-speed’ toll road facility, with limited development adjacent to the roadway itself. 
There are ten commercial vehicle traffic enforcement pull-outs, a six-lane toll plaza, six signal 
controlled interchanges, one surface parking lot, and a multi-tenant industrial park within two and 
a half miles of the facility. All traffic management assets will be available during testing, including 
closed circuit television (CCTV), speed detectors, toll plazas, dynamic message signs, and traffic 
signals. The facility has 14 interchanges, 18 toll gantries, plus 6 toll plaza gantries, all of which are 
to be fitted with dual radios (DSRC & 5G) for participants to load custom proving ground 
applications during testing. Additionally, the Toll Operations Center maintains a secure 24/7 
surveillance of the facility. Participants will have access to supporting systems and asset data during 
proving ground testing. Staging Facility Southeast is located adjacent to the State Route 125 
(SR 125) less than a mile from the Chula Vista Auto Park, and would provide participants with office 
space, maintenance, storage, and secure parking.  
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RPG 3: City of Chula Vista 


Bisected by SR 125, the City of Chula Vista is the second largest city within the San Diego region, 
comprising nearly 10 percent of the regional population. Inclusion of the city provides an 
opportunity for transition testing from the RPG-2 proving ground to AV testing on a diverse 
network of local streets and roadways along with supporting infrastructure. 


From the traditional grid patterned streets of the historical west side to the master-planned Smart 
Growth communities in the eastern territories, the variety of facilities provides a robust 
environment for an AV test bed. The City of Chula Vista is one of the only cities in San Diego with 
developable land. New development will include 20,000 housing units, 30 additional miles of local 
roads, and a university campus covering 400 acres over the next decade. These developments 
provide opportunities for infrastructure design to incorporate the latest in technology as the 
roadway network develops. Roadway construction is being completed in phases by developers 
which provide a dynamic testing environment to test against the arterials.  


Additionally, the Chula Vista Bayfront in western Chula Vista will soon be home to a convention, 
conference, and resort center, as well as a large scale mixed-use development that includes 1,500 
residential units, two hotels, retail facilities, a marina, and extensive park and active transportation 
amenities. A shuttle service is proposed to connect the Bayfront developments to Downtown Chula 
Vista which presents an opportunity for autonomous Electric Vehicle (EV) shuttle service.  


The City of Chula Vista is a Smart City Initiative leader with several programs that support AV 
application and testing. Such initiatives include establishing a network of EV charging stations 
throughout the city, operating an Advanced Traffic Management System, utilizing in-pavement 
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wireless arterial detection systems, maintaining a brand new state-of-the-art Traffic Management 
Center, installing fiber optic infrastructure with traffic signal communication capabilities, and 
having local ownership of the roadway street lighting system. The city owns approximately 10,000 
roadway street lights within an area of 50-square miles. 


Additionally, the availability of space at the City’s municipal vehicle maintenance garage (Staging 
Facility - Southwest) could provide a staging and maintenance site. The facility is located in an 
industrial zone in eastern Chula Vista with easy access to both the South Bay Expressway and 
Interstate 805. This 18,000 square foot staging area was constructed as an auto and truck repair 
center with six bays including vehicle lifts and a pit for maintenance and repairs. The facility 
provides secure garage space, office space, and a large surface parking lot.  


 


Response to Mandatory Criteria  


Designated Safety Officer  


Caltrans, as the authorized DOT for the state of California, will take responsibility for the 
Designated Safety Officer locally to oversee the Proving Grounds Program for the I-15 Express Lanes 
and the South Bay Expressway. For the City of Chula Vista, Mr. Bill Valle, Assistant Director of 
Engineering/City Engineer would serve as the Designated Safety Officer working in close 
coordination with Captain Vern Sallee of the City of Chula Vista Police Department. The Designated 
Safety Officers will prepare and maintain a Safety Management Plan; share safety data, best 
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practice knowledge, and lessons learned; participate in meetings, conferences, and research; and 
serve as a single point of contact for the U.S. DOT.  


The Caltrans Designated Safety Officer would coordinate with the Caltrans Department of Research, 
Innovation and System Information as the statewide contact for all innovation pilots – including the 
San Diego RPG – to ensure that standardized practices are vetted and aligned across multiple 
proving grounds.  


The Safety Officer’s “Safety Management Plan” will introduce proving ground participants to the 
purpose of having a plan, scope of the plan, risk methodology to be used, the target audience, and 
the authority being invoked to provide management oversight. A focus on the adaption and 
evolution of the safety planning process will need to be considered when working with highly 
automated vehicles. The Community of Practice envisioned by the U.S. DOT provides this necessary 
forum to enable Safety Officers to continually learn and gain practical insights to advance the depth 
and scope of the Safety Management Plans. The Safety Officers also would work with participants 
to document how risks would be assessed and managed; what threats would be detected and 
protected against; and how the entire team would respond to incidents and communicate with 
stakeholders through awareness training. As with any emerging technology, a governance structure 
for the proving ground also would be new to most stakeholders, therefore managing expectations 
will be key to success. This would be facilitated through ensuring both participants and other 
stakeholders understand clearly how the oversight will occur; how proving ground sponsoring 
organizations will change to define new roles and responsibilities; and where these new roles will 
affect oversight to ensure compliance with regulations, internal policies, and external commitments 
as documented in the Safety Management Plan.  


The Designated Safety Officers, responsible for submitting a Safety Assessment, would work with 
RPG affiliates to address all 15 requirements of the National Highway Traffic Safety Administration’s 
(NHTSA) Safety Plan.  


Proposed Contributions 


The San Diego RPG team will contribute to the local, state, and national understanding of both 
near-term and long-range mobility challenges. SANDAG maintains a strong working relationship 
with the U.S. DOT through its air quality work, freight coordination, long-range planning, 
environmental analysis, transit data collection, project coordination and oversight, transportation 
safety and security, congestion management, financial controls, and interagency consultation and 
coordination.  


The San Diego RPG Team is committed to supporting the U.S. DOT ITS Program's technology 
transfer initiative, particularly as it relates to participation in the Community of Practice as described 
in the solicitation. The San Diego RPG Team is familiar with U.S. DOT objectives to provide 
accelerated implementation of a ‘best-practice’ approach for the adoption of market-ready 
technologies that are commercially viable within the transportation community. The San Diego RPG 
Team would host a dedicated website that captures all relevant materials to facility operations, 
including a meeting calendar, posted agendas, and meeting minutes to provide visibility to facility 
usage. In addition, staff would support U.S. DOT required pre- and post-designation suitability 
evaluations for the operational design domain’s ability to fully address the needs of a specific safety 
test area from within the 15-point safety check self-assessment. SANDAG would work closely with 
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academic resources to ensure these evaluations are fully documented and replicable, with a view to 
publishing ‘practice-ready’ papers on the Joint Program Office or National Operations Center of 
Excellence websites. The evaluations also would be presented at annual Transportation Research 
Board (TRB) meetings and the San Diego RPG Team would be pleased to present on proving ground 
activities at U.S. DOT recommended conferences, such as the Association for Unmanned Vehicle 
Systems International (AUVSI) Automated Vehicle Symposium, TRB, American Association of State 
Highway and Transportation Officials, and International Transportation Engineer (ITE) annual 
conferences as well. Should the U.S. DOT express an interest in entering into an area of joint 
research, the San Diego RPG Team would facilitate invitations to local academic institutions, private 
industry supporters, and proving ground participants.  


Commitment to Safety 


Caltrans established a Strategic Highway Safety Plan, “a statewide data-driven traffic safety plan 
that coordinates the efforts of a wide range of organizations to reduce traffic accident fatalities 
and serious injuries on all public roads.” The Caltrans Designated Safety Officer will work with the 
City of Chula Vista Designated Safety Officer to prepare and publish a Safety Management Plan for 
the San Diego Region Proving Grounds. The integrated Safety Management Plan will include the 
purpose of the document; intended users; geographic location and roadway types covered; unique 
features; established collaboration and partnerships; traffic incident management and hazard 
avoidance strategies; stakeholder identification, roles and responsibilities; funding; training 
requirements; data collection and analysis; performance monitoring and evaluation; risk 
management; and safety management communication plans. 


Caltrans and the City of Chula Vista have a proven record of addressing safety considerations 
through adherence to the published Design, Construction, Traffic, Maintenance and other manuals; 
Injury and Illness Prevention Programs; Contract Standard Specifications; and Special Provisions 
Safety Programs. Safety is a number one priority for both agencies. When the proving grounds must 
be isolated from the general traffic, the agencies will implement the approved traffic control plan 
and employ Highway Patrol or local police for RPG area protection. 


Further, the City of Chula Vista Safety Commission, established in 1973, is comprised of seven 
Chula Vista residents who are appointed by the City Council to address traffic and other safety 
concerns. The City Engineer, Principal Engineer (City Traffic Engineer), Senior Engineer, and Chula 
Vista Police officer serve as staff to the commission. RPG safety matters also would be vetted 
through this established local forum.  


Research, Application, and Data Sharing 


As the automotive industry works to develop and evolve software to support unmanned vehicles, 
the opportunity for the industry to conduct testing on San Diego’s Regional Proving Ground 
facilities, alongside the region’s cluster of technology companies, is unprecedented. San Diego’s 
entrepreneurial talent and proximity to customers have enabled its cybersecurity companies to 
become leaders in the industry. Most of the region’s innovations are attributed to its close ties to 
the federal government where key branches of the military, such as the U.S. Navy Space and Naval 
Warfare Systems Command, employ a large swath of cybersecurity professionals alone. This 
foundation has enabled local companies to diversify and expand into the consumer market and 
fulfill the needs of private businesses.  



http://www.dot.ca.gov/trafficops/shsp/
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Furthermore, San Diego is a global hub of wireless industry innovation. The automotive industry’s 
need to master three areas to deliver AVs – sensor, cloud, and wireless – puts San Diego’s RPG 
facilities right next door to a global leader in automotive chipset manufacturing, and less than five 
minutes from a Tier 1 supplier’s Research and Development headquarters for wireless 
communications. Close proximity to groundbreaking research facilities provides a unique 
opportunity for AV developers to work directly with San Diego-based researchers that currently are 
conducting relevant and ground-breaking work directly applicable to the AV industry.  


The San Diego region also is home to three top-performing higher education universities, one of 
which, UC San Diego, stands at the forefront of relevant research in robotics, deep 
learning/machine learning, and human-machine interface. Through its Artificial Intelligence Group, 
UC San Diego engages in a wide range of theoretical and experimental research relevant to AV 
systems development and deployment.  


Additionally, SANDAG was the first planning agency in the state to include AV assumptions into its 
long-range transportation models for its 2050 Regional Transportation Plan (RTP), including 
assumptions for personal autos and transit vehicles. In partnership with metropolitan planning 
organizations (MPOs) throughout the state, SANDAG continues to research these assumptions to 
further develop its AV modeling tools for future plans. Furthermore, SANDAG has developed an 
advanced activity-based model that can provide more detailed analytics than previous four-step 
travel models that are still used by most other peer agencies today. 


Research and Extension Resources: Extension resources may include access to a dedicated Vehicle-to-
Infrastructure (V2I), Infrastructure-to-Vehicle (I2V) network of Connected Vehicle (CV) radios 
deployed at strategic locations on the RPG-1 and RPG-2 proving ground locations. Radios may 
remain on a separate but accessible backhaul communications network for participant request and 
usage. Hosted applications would conform to SAE J2945/x recommended practice for standardized 
applications, or participants could load bespoke applications for specific use case testing.  


The SANDAG Service Bureau is a renowned source for customized demographic and economic 
studies, data and analysis, Geographic Information Systems (GIS) analysis and mapping, and 
transportation modeling. Through the Service Bureau, RPG Participants will have direct access to 
SANDAG’s capabilities to provide feedback on immediate and long-term mobility research areas of 
interest. SANDAG’s existing multi-resolution modeling engines are all open-source, and as such, 
participant’s may conduct modeling ‘in-house’ and utilize SANDAG’s expertise in an advisory 
capacity, or outsource entire blocks of work. This unique capability to run high-resolution modeling 
of participant vehicle capabilities on the specific RPG facilities will uncover unintended 
consequences not identifiable during proving ground tests.  


Dissemination of Results: One of SANDAG’s greatest assets is its ability to convene large groups and 
to coordinate with both intra- and interregional partners. SANDAG’s list of stakeholders and peer 
agencies is vast, and SANDAG works diligently to communicate with an array of individuals and 
groups to disseminate information and gather feedback on its transportation programs. For 
example, on its RTP, SANDAG partnered with a region-wide network of community-based 
organizations to effectively engage low-income, minority, senior, and disabled populations in the 
planning process. SANDAG also implemented a consultation process in partnership with the 
Southern California Tribal Chairmen’s Association to ensure issues of the region’s 18 tribal nations 
were addressed in the RTP.  







Page 10 


In addition, SANDAG collaborated with Mexico, the U.S. military, neighboring counties, the business 
community, tribal nations, and local organizations in an inclusive planning process to ensure the 
regional transportation system will connect to the megaregion and national network. This is 
particularly important since the San Diego region has one of the busiest land border crossings in the 
world, with an estimated 60 million bidirectional crossings per year, plus the largest military 
population in the nation. These intraregional and interregional relationships make it an ideal 
platform for SANDAG to share information on any future results of an AV research program.  


SANDAG proposes to utilize public engagement techniques that have proven successful for previous 
efforts, including specific project web sites for information or data (http://datasurfer.sandag.org), 
social media, visualizations, and other means of involving the public and receiving input. 


Data Sharing: The I-15 ICM is host to the Regional Data Hub (RDH), which unifies and integrates 
29 regional transportation management systems into a single, standards-based system. One of the 
benefits of the RDH is the unprecedented level of access to open validation data for proving ground 
participant usage for a full range of testing including pre, during, and post test runs. The RDH 
delivers over a terabyte per day of ‘real-time’ cloud accessible data for participant testing on all 
three RPGs or in the multi-resolution modeling environment, in the event any participants request 
full regional scale evaluation. The operational data available from the RDH conforms to a standard 
development organization message set format. Non-proprietary participant data will be made 
accessible through a multi-factor secure application programming interface for pre-test validation, 
and post evaluations of Level 3 to Level 5 AV runs. Additionally, the Safety Management Plan will 
require participants to provide formal feedback where on-vehicle sensors or cloud software have 
difficulty interacting with any of the static infrastructure, field devices, or cloud accessible data. 
Although the San Diego RPG Team will accept participant reports in any format, access will be 
provided to the Volpe SafetyHat vehicle sensor reporting system to capture this feedback for 
inclusion in quarterly reports to the Community of Practice.  


As a Smart City initiative leader the City of Chula Vista RPG can offer robust data on its 
transportation system and operations. The City has seven miles of six lane prime arterial roadways 
along three corridors with SensysNetworks in-pavement sensors on all through lanes. This allows for 
data to be collected on travel times, levels of service, volumes by lane and by time period. The City’s 
Acyclica system offers mobile unit capability, measures origin-destination of vehicles, travel time, 
speeds and delay, and a signal timing analysis tool. In the eastern portion of the city adjacent to the 
SR 125 corridor, there are 28 permanent count stations that can provide volume counts by lane and 
by direction. The City has video monitoring capabilities at intersections and an Advanced Traffic 
Management System for traffic signals. These systems are all supported by the brand new 450SF 
state-of–the-art Traffic Management Center offering six 45-inch large video screens, conference 
table and work stations with full access to the City’s traffic data. Data sharing reports from the 
existing local roadway infrastructure system could be provided in any format desired. 


SANDAG and the RPG partner’s commitment to open data sharing and measuring the success of AV 
testing and deployment are critical to the proving ground’s success. In addition, the RPG team 
commits to enhancing any performance metrics that are developed and sharing such improvements 
with the Community of Practice. SANDAG has a history of rigorous performance monitoring and 
analysis, which is applied to its activities, ranging from its planning work to corridor operations. For 
example, SANDAG worked with its stakeholders to identify and develop 23 performance monitoring 
indicators that are used to gauge the region’s progress toward implementing its RTP. Working in 



http://datasurfer.sandag.org/

http://www.sdforward.com/pdfs/RP_final/AppendixS-MonitoringPerformance.pdf

http://www.sdforward.com/pdfs/RP_final/AppendixS-MonitoringPerformance.pdf
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partnership with Caltrans, SANDAG also developed and implemented performance objectives and 
measures of effectiveness that are applied to guide the joint operations of the I-15 Express Lanes 
facility.  


Demonstrated Investments and Readiness  


As described previously, the proposed RPG locations are currently open. Caltrans is an RPG Team 
partner and the California State Transportation Agency has provided a letter of support for the 
project. The RPG Team will work with these partners and the California Department of Motor 
Vehicles to take all steps necessary to secure the necessary authorization to use these facilities as 
proving grounds for AV pilot testing. Additionally the City of Chula Vista is working towards 
developing a local policy that will enable safe AV testing on their streets and roads. 


Each of the proving grounds offers staging facilities, providing participants with access to secure 
garages, vehicle maintenance, and office space. These staging facilities will be complemented with 
research labs and testing equipment provided by RPG sponsors and supporters.  


In addition to the existing highway and local arterial facilities being offered as part of the RPG, 
SANDAG is committed to integrating emerging technologies with existing and new transportation 
infrastructure investments to improve safety, reduce congestion and travel times while providing 
increased mobility choices. The SANDAG RTP supports a robust network of interconnected Managed 
Lanes (ML) and ML connectors. Like the I-15 corridor, these MLs would provide an opportunity to 
test future AV components and applications.  


To support the ML network the RTP also proposes a $175 million investment in Active Traffic 
Demand Management (ATDM). ATDM builds on the on ICM framework to dynamically monitor, 
control, and influence travel demand, traffic demand and flow of key highway corridors. 
Additionally, Caltrans is committed to achieving full Transportation System Management and 
Operations (TSM&O) per Director’s Policy DP-08-R1. The TSM&O approach aims to create a 
performance-based framework for all system management activities and funding prioritizations 
while cooperatively implementing real-time traffic management to optimize flow and safety. ATDM 
and TSM&O investments will support CV/AV operations. 


Further demonstrating the investment made and readiness of the San Diego region to host the 
Proving Grounds can be found in SANDAG’s Overall Work Program which funds a CV Development 
Program. The objective of this program is to complete the mid to long-term deployment planning 
for advanced CV technologies by 2019 for inclusion in the RTP. In addition to identifying the 
infrastructure needed to support NHTSA’s CV safety requirement, the program will identify a 
deployment timeline, responsible parties for development through maintenance and operations, as 
well as identifying the funding needed to meet the program requirements. The scope includes the 
systems engineering documents for the Proving Grounds – and will result in a concept of 
operations; security operations management plan; system requirements; human use approval plans; 
and outreach plans. This effort will provide a platform to engage participants on sustainable 
operations and business models for CV infrastructure. 


AV technologies also will transform public transit, increasing efficiency and accessibility while 
reducing congestion. A key investment of SANDAG’s most recent RTP is the Mobility Hub concept. 
Mobility hubs rely heavily on the integration of shared mobility services and technology to 



http://sdforward.com/fwdAsp/mobilityHubStrategy.aspx
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seamlessly connect people to/from high frequency transit and key employment and commercial 
destinations throughout the region. Mobility hubs incorporate a wide array of on-demand shared 
mobility services including shared autonomous services and supporting systems like mobile 
applications, electric vehicle charging, smart intersections, and a universal payment system to make 
it easy to access a wide range of travel options. Development of a Regional Mobility Hub 
Implementation Strategy is underway and the RTP assumes an investment level of $258 million in 
pilot projects. Mobility Hub pilot locations within the City of Chula Vista could serve as proving 
grounds for autonomous shared services.  


SANDAG also is collaborating with California’s MPOs to enhance its CV/AV assumptions in its 
modeling processes, transportation network decisions, revenue allocations, and policy decisions to 
explore the variety of CV/AV assumptions that can be made in long-range plans. Given the 
uncertainty of vehicle and system functionality related to these technologies, an array of CV/AV 
elements are being evaluated and combined into possible test scenarios. Additional coordination 
among these MPOs is occurring to analyze the impacts of innovative mobility services (shared and/or 
autonomous) on travel behavior and preferences. 


Community Engagement  


SANDAG has a long history of community engagement throughout its work in all affected areas 
and would continue to do so with regard to any AV proving grounds testing. SANDAG regularly 
updates its Public Participation Plan (PPP) and this PPP serves as the guiding framework for the 
agency’s Public Involvement Plans.  


Specifically, the PPP establishes a process for communicating with and obtaining input from the 
public concerning agency programs, projects, and program funding. The strategies and tactics 
outlined in the plan guide the agency’s public outreach and involvement efforts for highway 
projects; transit fare changes and construction; smart growth, environmental, and planning efforts; 
growth forecasts; the RTP; Regional Transportation Improvement Program; Tribal Consultation; and 
other initiatives. SANDAG public outreach efforts also are guided by the Public Participation Board 
Policy No. 25. 


SANDAG is committed to ensuring that no person is excluded from participation in, denied the 
benefits of, or discriminated against under its projects, programs or activities on the basis of race, 
color, creed, national origin, sex, age, or disability as provided in Title VI of the Civil Rights Act, the 
Americans with Disabilities Act, and 49 United States Code Section 5332.  


Related to the national origin component of Title VI, MPOs must also provide meaningful access to 
programs, services and activities to individuals with limited English proficiency. The SANDAG 
Language Assistance Plan outlines accommodations for limited English speakers.  


  



http://www.sandag.org/index.asp?subclassid=115&fuseaction=home.subclasshome

http://www.sandag.org/organization/about/pubs/policy_025.pdf

http://www.sandag.org/organization/about/pubs/policy_025.pdf

http://www.sandag.org/uploads/publicationid/publicationid_1659_14384.pdf
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Adherence to Laws, Regulations, and Federal Policy  


Senate Bill 1298 (2012, Padilla), which authorizes the operation of DMV-approved AVs on public 
roads, amended the California Vehicle Code to add Division 16.6 (commencing with Section 38750). 
More recently, draft regulations for full deployment under California Vehicle Code have been 
proposed to further align California policy with the Federal Automated Vehicle Policy, especially as 
it relates to Safety Standards. At this time, under proving ground ‘testing’ scenarios for light duty 
vehicle testing, the RPG team perceives no challenges with higher levels of automation provided the 
vehicle is fitted with a steering wheel. Should such a vehicle be presented for testing, where it has 
passed a Federal 15-point Safety Check Self-Assessment and the California DMV has not passed the 
revised language referred to above into law, then SANDAG would advise all parties of the 
inconsistency and ask NHTSA for Federal preemption so that the participant can move forward with 
RPG testing. Furthermore, SANDAG remains engaged in the federal rulemaking processes aimed to 
advance the deployment of V2V and V2I, as well as other applicable vehicle technologies.  


As stated previously, the City of Chula Vista is working towards, and has strong political support for, 
developing a local regulatory framework that will enable safe AV testing on their local streets and 
roads.  


Additional Project Resources: 


• Letters of Support 
• I-15 Express Integrated Corridor Management 
• I-15 Express Lanes Photos 
• South Bay Expressway Website 
• South Bay Expressway Photos 
• SR 11 and Otay Mesa East Project 
• City of Chula Vista Traffic Signal Communications Master Plan 
• City of Chula Vista Photos 
• National Automated Highway System – Demo `97 project information 
• National Automated Highway System – Demo `97 (video) 
• San Diego Forward: The Regional Plan – Performance Monitoring Indicators 
• San Diego Forward: The Regional Plan – San Diego Regional Mobility Hub Implementation 


Strategy  



http://www.sandag.org/index.asp?fuseaction=sdregion.home

http://www.sandag.org/index.asp?projectid=429&fuseaction=projects.detail

http://www.sandag.org/index.asp?fuseaction=sdregion.i15

http://www.sbxthe125.com/

http://www.sandag.org/index.asp?fuseaction=sdregion.sbe

http://www.sandag.org/uploads/projectid/projectid_56_20245.pdf

http://www.sandag.org/resources/sdregion/pubs/2016-11-29-TSCMP-Map-Draft-ccv.pdf

http://www.sandag.org/index.asp?fuseaction=sdregion.cv

http://www.path.berkeley.edu/sites/default/files/documents/FINAL%20Intellimotion%20FY2014%20Draft%2010%20SPREAD-12172014.pdf

http://www.path.berkeley.edu/sites/default/files/documents/FINAL%20Intellimotion%20FY2014%20Draft%2010%20SPREAD-12172014.pdf

https://www.youtube.com/watch?v=Dtj9J1A-PMk

http://www.sdforward.com/pdfs/RP_final/AppendixS-MonitoringPerformance.pdf

http://sdforward.com/fwdAsp/mobilityHubStrategy.aspx

http://sdforward.com/fwdAsp/mobilityHubStrategy.aspx
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