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• Overview and Systems 
Engineering Process

• Feasibility Study and 
Concept Exploration

• Concept of Operations

• Next Steps and 
Schedule

Introductions and Agenda
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• High-speed test track and transportation facility 
for research, testing, and training 

• Designed to accelerate innovation in the areas 
of: 
- Safety testing and training for traffic incident 

management (TIM), work zones, railways and 
crossings, and aircraft;

- Connected and autonomous vehicle (CAV) 
testing; and

- Tolling and intelligent transportation systems (ITS) 
technology testing.

Overview
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• Targets private and public-sector end-users to 
form a collaborative environment that drives 
emerging innovation from three cornerstones:
- Public Sector Testing and Training
- Private Sector Testing and Research
- Academic Sector Testing and Research

• Spearheaded and lead by a unique partnership 
between the PA Turnpike Commission, 
PennDOT, and Penn State University

Overview



Pennsylvania Safety Transportation and Research Track 
(PennSTART)

6

Systems Engineering Process (SEP)
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2014 PA Transportation 
Advisory Committee TIM Study

2016 PA TIM Summit
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Pennsylvania Safety Transportation and Research Track 
(PennSTART)

• Funded by the PA Turnpike 
Commission and PA State 
Transportation Innovation 
Commission (STIC)

• Conducted between 
January 2017 – August 2018

• Defined Purpose and Need, 
and preliminary operations 
model and concept plan

• Formalized partnership 
between PennDOT, PA 
Turnpike and Penn State

Feasibility Study
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• Evaluate the need and demand 
for a PA-based, Mid-Atlantic TIM 
Training Facility

• Centrally located facility 
offering:

- Hands-on, multi-agency and 
multi-disciplinary TIM training

- Certified TIM training for partners 
across the Mid-Atlantic region

- Simulated environment with a 
variety of incident scenarios 

- Innovative technologies and 
equipment testing related to 
roadway safety

1,149,916

Total Number of Responders 
to be Trained Nationwide!

Source: FHWA, March 6, 2018

Purpose and Need
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Source: FHWA National Traffic Incident Management Responder Training Program, March 6, 2018
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Purpose and Need

Over 270,000 first 
responders need to be 
trained!
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“Struck by 
Fatalities in PA:”

3 EMS
15 towers

22 FFs
40 PA Turnpike

71 PennDOT 
110 police
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• Federal and State Agencies
• Planning Partners -

MPOs/RPOs
• County and Local 

Governments
• TIM Partners/Experts
• Corridor Coalitions 
• Safety Organizations  
• Technology Partners 
• Work Zone Safety
• Education Institutions

Stakeholders Jan 4, 2017 – PTC, PennDOT, and FHWA Joint Agency

Apr 19, 2017 -- PennTIME Meeting

May 9, 2017 – PA Fire Commissioner

May 15, 2017 – PA Fire Commissioner and PennDOT 
Incident Management

Jun 1, 2017 – DVRPC Regional TIM Meeting

Jun 7, 2017 –ResponderSafety.com Meeting

Jun 14, 2017 – SPC Regional TIM Meeting

Aug 2, 2017 – TN TIM Training Facility Evaluation

Aug 4, 2017 – PSU Larson Transportation Institute

Oct 10, 2017 – EZPass Executive Management 
Committee

Nov 8, 2017 – State Transportation Innovation Council

Dec 7, 2017 --- PA Transportation Engineering & Safety 
Conference

Feb 14, 2018 --- PSU Executive Leadership

Pennsylvania Safety Transportation and Research Track 
(PennSTART)



Letter of Understanding April 10, 2018 Press Release
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MISSION VISION

Explore and advance a 
state-of-the-art training 
and testing facility to 
address the transportation 
safety and operational 
needs of Pennsylvania and 
the Mid-Atlantic Region 
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(PennSTART)

Partnership (PSU+PennDOT+PTC)

To advance the PennSTART
through the required 
systems engineering 
process and leverage 
financial and technical 
resources required to 
construct, operate and 
maintain the center.
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Case Study Research

Pennsylvania Safety Transportation and Research Track 
(PennSTART)

• Tennessee TIM Training Facility (Nashville, TN)

• TransCore Amtech Technology Center 
(Albuquerque, NM)

• Mcity (Ann Arbor, MI)

• American Center for Mobility (Ypsilanti, MI)

• Transportation Research Center

• Virginia Smart Road (Blacksburg, VA)

• SunTrax (Polk County, FL)

• Security and Emergency Response Training 
Center (Pueblo, CO)
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Case Study Research

Pennsylvania Safety Transportation and Research Track 
(PennSTART)

• Need and demand for a hands-on 
simulated roadway environment for TIM 
training

• Need to diversify PennSTART’s safety and 
transportation testing and research 
capabilities beyond TIM

• Validated PennSTART’s partnership model 
(academic research + transportation 
agencies)
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Site Location Analysis

Pennsylvania Safety Transportation and Research Track 
(PennSTART)
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Site Location Analysis
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Dynamic Operations Model



Pennsylvania Safety Transportation and Research Track 
(PennSTART)

22



CONCEPT OF OPERATIONS
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Systems Engineering Process
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• Describes system characteristics 
from the users viewpoint

• Communicates overall 
quantitative and qualitative 
system characteristics 

• Describes the user 
organization(s), mission(s), and 
organizational objectives from 
an integrated systems point of 
view

Concept of Operations (ConOps)

Pennsylvania Safety Transportation and Research Track 
(PennSTART)
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• November 5, 2018 ConOps
Workshop – Harrisburg, PA

• 80 stakeholder participants:
- Traffic Incident Management & 

Work Zone Safety
- ITS/Tolling
- Connected and Autonomous 

vehicles (CAV)
- Commercial and Transit 

vehicles
- Crossing Safety (Rail, Bicycle, 

Pedestrian)
- Aviation, UAV, Simulator

Concept of Operations (ConOps)

Pennsylvania Safety Transportation and Research Track 
(PennSTART)
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• ConOps Document
- Vision, Mission and Goals
- Stakeholders
- User Needs
- System Overview
- Operational Scenarios (Use 

Cases)
- Operational/Support 

Environment
- Systems Engineering Next 

Steps

Concept of Operations (ConOps)

Pennsylvania Safety Transportation and Research Track 
(PennSTART)
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• TIM & Work Zone Safety
- Law Enforcement
- Fire and Rescue
- Emergency Medical 

Services
- Towing
- Roadside Maintenance

ConOps Use Cases

Pennsylvania Safety Transportation and Research Track 
(PennSTART)



29

• ITS & Tolling
- Tolling
- Traffic Signals and Arterial 

Operations and Mgt.
- Freeway Operations and 

Management
- Camera Technology
- Dynamic Messaging Sign 

(DMS) Technology
- Communication/IT
- Traffic Management Center 

(TMC) and Data Analytics

ConOps Use Cases

Pennsylvania Safety Transportation and Research Track 
(PennSTART)
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• Connected and Automated 
Vehicles
- Freeway and Highway 

System Components
- Signalized Intersections
- Non-Motorized 

Transportation Modes
- Digital Infrastructure
- Product Testing and 

Development

ConOps Use Cases

Pennsylvania Safety Transportation and Research Track 
(PennSTART)
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• Commercial and Transit 
Vehicles
- Transit Operations
- AV Shuttles
- Truck Platooning
- Truck Parking
- Freight Movement
- Training

ConOps Use Cases

Pennsylvania Safety Transportation and Research Track 
(PennSTART)
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• Crossing Safety
- Railroad
- Bicycle 
- Pedestrian

ConOps Use Cases

Pennsylvania Safety Transportation and Research Track 
(PennSTART)
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• Aviation and UAS
- Aviation Rescue and 

Firefighting Training 
Simulator

- UAS Training and Research
- UNV Emergency Operations 

Center
- Airport Facility Maintenance 

Testing and Training
- Helicopter Landing Zone 

Training
- Collision Analysis and 

Reconstruction (CAR)

ConOps Use Cases

Pennsylvania Safety Transportation and Research Track 
(PennSTART)
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• Current Systems Engineering Phase:
- Industry Outreach
- Develop Concept of Operations
- Requirements Gathering
- Business Plan Development

• Future System Engineering Phases:
- Engineering and Design
- Construction
- Initiate Operations and Maintenance
- Perform Changes and Upgrades

Next Steps

Pennsylvania Safety Transportation and Research Track 
(PennSTART)
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Schedule

Pennsylvania Safety Transportation and Research Track 
(PennSTART)
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www.PennSTART.org

Pennsylvania Safety Transportation and Research Track 
(PennSTART)

https://www.pennstart.org/
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Jerome Frederick
Civil Engineer, PennDOT
jerfrederi@pa.gov
(717) 265-7557 

Vijay Varadarajan, P.E.
Senior ITS Project Manager
HNTB Corporation
vvaradarajan@HNTB.com
(717) 395-2588

Troy D. Truax, AICP
Senior Associate
Michael Baker International
troy.truax@mbakerintl.com
(717) 213-6241

Questions/Comments
Joe Sutor, P.E.
Planning Manager and 
Environmental Manager
PA Turnpike Commission
jsutor@paturnpike.com
(717) 831-7247

Eric T. Donnell, Ph.D.
Penn State University 
Thomas D. Larson  
Transportation Institute 
edonnell@engr.psu.edu
(814) 863-7053
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mailto:Troy.truax@mbakerintl.com
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