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1.0  Introduction

The United States is at a critical point in its energy use, particularly regarding transportation. Both national and international dependence on petroleum products is growing, causing significant environmental impact and rapidly decreasing oil supplies (a key energy source). At a minimum, the costs of fueling the transportation infrastructure will soar, and greenhouse gases will continue to increase. The economic effects of higher energy costs and intense environmental impact, left unchecked, will require drastic changes in living standards worldwide. The search for viable alternative fuels is receiving increased attention. One particular option, the use of hydrogen, is particularly attractive for both its environmental benefits and its energy savings potential. Several critical private, public, and public-private hydrogen research activities are occurring in the U.S. and around the world. In fact, automobiles and transit buses are already in operation at several test sites. Many of these efforts focus on large-scale demonstration projects that feature hydrogen fuel cell automobiles and hydrogen pumps at filling stations.

Unfortunately, energy and auto producers are learning that the challenges they face in gaining consumer acceptance are greater than expected. Local officials and property owners have not yet been adequately educated on the safety aspects related to the use of hydrogen as an alternative fuel, and their experience with commercially available alternative energy sources such as ethanol and hybrid gas-electric has been flawed by inadequate and even inaccurate information. Worthwhile alternative fuel projects have been rejected by wary local officials. As a result, the public is not positioned to embrace hydrogen use and is even opposing projects that could have long-term benefits for their communities. Additionally, large-scale demonstrations in a diverse set of real-world conditions are needed to allow for new safety testing technologies to be evaluated for their effectiveness both from a theoretical standpoint and in real-world applications

used by a work-force representative of the national norm.
Missouri University of Science and Technology (Missouri S&T) in partnership with Missouri Transportation Institute (MTI) is well positioned to establish a rural hydrogen demonstration test bed to meet the aforementioned challenges and develop the next generation transportation fuel systems. This paper describes the first phase of developing the “Hydrogen Highway” in the State of Missouri. It will be necessary to go through several phases of research and development before hydrogen-powered vehicles can make a successful market entry.
2.0 Project Description
The State of Missouri is ideally suited to develop and demonstrate the proper operation of

hydrogen highways in a rural setting, which represents over 25 percent of the nation’s

transportation needs and which is not well-represented in the current major national projects. The possibility of using a commuter bus service from Rolla/Lebanon to Fort Leonard Wood for implementing the rural demonstration test bed, together with a $105 per month tax-free incentive provided by the U.S. Army to federal commuters, presents a unique opportunity to Missouri S&T and MTI for conducting the “learning demonstration” and related research activities to meet the needs of the next generation transportation fuel systems. 
Initiated by a request from the U.S. Army Maneuver Support Center (MANSCEN) at Ft. Leonard Wood (FLW), Missouri S&T is helping to establish a commuter service between FLW and the neighboring towns of Rolla and Lebanon each of which are located about 25 miles from the military base on Interstate-44.  In response, Missouri Science and Technology University and Ford Motor Company have demonstrated a commuter bus service and hydrogen refueling at a station in rural Missouri near Ft. Leonard Wood.  Missouri S&T’s National University Transportation Center with encouragement from US Department of Transportation Research and Innovative Technology Administration is tackling the challenge of alternative fuels (including hydrogen) for the safe deployment of this new form of transportation. A broad research, training, and education agenda is being pursued in order to develop a rural hydrogen transportation test bed for developing, demonstrating, evaluating, and promoting hydrogen-based technologies in a real-world environment. With funds provided by the Defense Logistics Agency through the Air Force Research Laboratory, this hydrogen initiative is addressing the broad area of research topics listed below. 
· Collect and evaluate real-world data to address safety and environmental issues, develop statistically validated codes and standards, formulate policies and regulations, and understand reliability and large-scale deployment of hydrogen technology under diverse operating conditions. 

· Modeling, simulation, and design optimization of composite hydrogen storage cylinders for safe installation and operation.

· Develop, validate, and transition to a manufacturing environment, commercially ready, non-destructive testing technologies for hydrogen storage and transport systems.

· Test, demonstrate, and validate hydrogen vehicles, hydrogen transportation infrastructure, and vehicle and infrastructure interfaces for complete system solutions. 

· Gain public acceptance to the use of an alternative energy source to power the transport system that is independent of the fossil fuel supplies. 

· On-site generation of hydrogen from ethanol or crude ethanol beer via novel supercritical water reformation process

· Integrate research results into a comprehensive undergraduate and graduate curriculum to educate the future workforce on hydrogen technologies.

· Develop and implement an outreach program, in collaboration with other national programs, which has a special emphasis on safety training for operators, maintainers, code officials, and first responders.

Missouri S&T and MTI along with other state, federal, and industry partners represent the full breadth of the hydrogen initiative program, from basic research to full-scale deployment and operations capability. The elements are connected through a university, government, and industry partnership that brings together unique perspectives and skill sets necessary to achieve breakthroughs and meaningful results. 
