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EXECUTIVE SUMMARY

Industries of the Future - West Virginia (IOF-WV) is motivated by the U.S. DOE Office of
Industrial Technologies (OIT) Industries of the Future program, which focuses on increasing productivity
of energy intensive industries through enhanced energy efficiency, waste minimization/utilization, and use
of new technologies. The IOF-WV program targets aluminum, steel, glass, chemicals, and wood/forest
products, prominent industries in West Virginia whose continued viability and global competitiveness are
crucia to the economy of the state. The goal of IOF-WYV is to be a catalyst for programs, projects, and
partnerships which will contribute to a bright future for these and other energy intensive industries in the
state.

The December 1-2, 1997 Inaugural Symposium on Industries of the Future - West Virginia
was a forum for West Virginiaindustry, government, and academia to exchange ideas on needs,
programs, and priority projects to benefit West Virginia's aluminum, steel, glass, chemicals, and wood
products industries. Breakout groups on these five sectors held work sessions on the first day of the
symposium to develop priority project ideas. Cross-cut breakout groups met later in the day to discuss
issues of across-the-board concern to the state's industries. The results of al 10 breakout groups are
summarized in this proceedings.

Dr. Charles Manning, Chancellor of the WV Board of Trustees, and Dr. John Carrier, President
of WV U Institute of Technology, addressed Symposium participants at dinner on Monday evening,
December 1. Larry Kavanaugh, Vice President for Technology, American Iron and Steel Institute,
presented the dinner talk on |OF steel industry programs.

In his opening remarks on Day two of the symposium, WVU President David Hardesty discussed
challenges to research and education programs in support of the state's industries. Three perspectives on
coalitions and strategies for industrial development were presented in a panel chaired by John Snider,
Director of Industrial Development, WV Development Office. Governor Cecil Underwood presented a
comprehensive speech on strategies for strengthening West Virginia's basic industries, and Denise Swink,
U.S. DOE Deputy Assistant Secretary, emphasized the leading role that industry has in developing visions
and technical roadmaps for the |OF program. The closing panel, which included Governor Underwood,
State Senator Lloyd Jackson, Denise Swink, Tom Burns, Executive Director of the WV Department of
Development, and Dr. Sam Tully, Chief Technology Officer, Governor’s Office, focused primarily on
education and training issues as they pertain to the workforce of the future.

The cooperation and support of the U.S. DOE Office of Industrial Technologies, the West
Virginia Development Office, the Office of the Governor of West Virginia, and the Office of the
President of West Virginia University are very much appreciated. The involvement of key WVU
research teams is instrumental to the success of 10F-WV, asis the continued participation of West
Virginiaindustry leaders.

The Office of the Vice President of the Charleston Division of the Robert C. Byrd Health
Sciences Center was very helpful and cooperative in planning and executing the symposium. The WVU
National Research Center for Coa and Energy has been very supportive and helpful with the IOF-WV
effort. Finally, the monetary support provided to IOF-WV through State Energy Program funds
administered by Jeff Herholdt in the WVDO Energy Efficiency Program is gratefully acknowledged.

Carl Irwin

West Virginia University

National Research Center for Coa and Energy
March 23, 1998
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PARTNERSHIPS: AN INTERGAL PART OF INDUSTRIESOF THE FUTURE

David C. Hardesty, Jr.
President, West Virginia University

Thank you, Carl, and good morning everyone. | want to add my welcome to those of you that
have decided to take advantage of what may be an important activity in the history of our gate. | am
happy to be here.

It isvery rare that one can be a the inception, especidly if you're the Presdent of a University,
but | happened to be at the meeting where the seeds of today’ s symposum were planted. | think the
reason it came about is worth sharing with you.

Denise Swink and other officids of the Department of Energy were in Morgantown to talk to us
about our Carbon Products Consortium. (This, by the way, isagreat program that we at WVU co-
sponsor with the leading producers of carbon products in the country. We are developing new ways to
convert cod into high-vaue carbon products.)

While talking with the DOE officids, we learned that DOE had developed an interest in taking
traditiona industriesinto the 21 Century by foreseeing the creation of new industries, new product
lines, new processes, and new competitiveness for traditional industries. Aswe looked down that list,
we saw that most West Virginiaindudrieswereonthelis. | saw "duminum,” and was familiar with
the Ravenswood works and how important Century Aluminum isto the world market. | saw
chemicals, and | had just returned from talking to plant managers of the chemicd industry in West
Virginia. | noticed forestry and wood products and | am dways aware of the presence of Dick
Waybright. 1 saw cod, and | thought of the people in the cod industry. We looked at the list and
seven of our industries were there.

Then, | shared with the group the research focus areas for West Virginia University. They are:
Advanced Materials (which cuts across alarge number of industry lines); Energy and the
Environment (which hasto do not just remediation, but actualy cost cutting with regard to energy and
new ways of handling energy problems); Information Technology; Economic Development;
Human Resources and World Culture; and Molecular and Biomedical Sciences. We at West
VirginiaUniversty had dready decided that we were interested in many of the very industries on which
the Department of Energy was focusing. Out of that meeting was born the nation’ sfirst state-level
conference on Industries of the Future.

Wi, the five sectors of the economy that this symposium focuses on are important not only to
West Virginia, but to the United States aswell. These sectors represent one-seventh of the trade
merchandise produced in the United States. They aso account for eighty percent of the indudtria
energy consumption in the United States and produce eighty percent of the industrial waste.
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S0, you are herein the heartland of Americatalking about the heart of the industrial might of
Americaand itsfuture. And | think that issemind. It isquite possblethat by being the first Satewide
|OF symposium, what happens here could be a prototype for what happens around the country, and it
could certainly dter what happensin basic indudtriesin this region of the country.

We are very happy to partner with you today and with the U.S. Department of Energy. | thank
them for their leadership, and thank you for coming. I’'m an optimist by nature, and aswe look to the
future | like to be optimistic and see the glass more than hdf full. I'm reminded that only twenty years
ago the CEO of amagjor computer company surmised that there would be no reason why anyone
would need a computer in their home. That was just twenty years ago, and that CEO was dead wrong.
S0, we need to seeinto the future, but we need to discern it well and discern it clearly.

| want each of you here today to know that you have a Significant potentia partner in West
VirginiaUnivergty. | want to tak alittle bit about our philosophy and how we are trying to posture
ourselves toward your indudtries. 1t will take time to do that effectively, but it iswhat we want to do.

We are aggnificant inditution. Only about saventy-five indtitutions in the country have our kind
of profile. We are a comprehensive ingtitution, meaning that we do teaching, research, and serviceina
variety of disciplines. We offer about a hundred and sixty-five mgors, and within those mgors are
severd different sub-specidties. So, we are comprehensive.

Secondly, we are aland grant ingtitution which, in the language of higher education, means we
have a three-part mission of teaching, research, and service,

We are aResearch | indtitution (as designated by the Carnegie Foundation). We are very
proud of the work we do in awide variety of fidds and are glad to achieve that recognition not just for
our own inditution, but for the entire state. To have a Research | ingtitution dedicated to the Sateisa
very, very important fact.

I’m pleased a0 to note the presence today of John Carrier who is our partner, affiliated with
us through the West Virginia Universty Inditute of Technology in Montgomery. We dso have
programs in Parkersburg, Keyser, here a the Charleston Division, and a numerous sites throughout the
date via extenson, distance learning technology, and faculty outreach.

Welivein achanging world. Higher education faces the same kind of chalenges and issues
that you face. We are avery sgnificant employer, and because we are acomplex knowledge
organization we have many of the same problems that you do. We face globa competition with its
attendent incessant drive for quality. We have about a thousand students from around the world who
study just & WVU. We aso place our students and our researchers and those engaged in extension
around the globe. We must compete, just as you must compete.

We livein a society which is advancing technology very rapidly, and it isjust amazing what

technology is doing to the college campuses of America. We, like you, are ingtaling computer systems
that are very expendve and figuring out how to keep them up and pay for them. Like you, we are
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seeing the impact of worldwide communications on organizations, and we are seeing technology
advances that are doubling and tripling our knowledge every year. When | wasin school, Dr. Paul
Miller, who was then President of the University, told our freshman class, "knowledge doubles every
ten years, o be prepared to be alifetime learner.” 1 told our freshman class, a the freshman
convocation for the class of 2000 one year ago, that it doubled every four years. And, it is predicted
that by the year 2010 college presidents will tell their students that knowledge doubles every yesr.
Now, contemplate that if you arein the knowledge business. Contemplate the expansion of the
product line, so to speak, by one-hundred percent every year.

Given the changing timesin which we live and the changing nature of the American economy,
we have adopted the following misson statement:

WVU is a student-centered | ear ning i nstitution meeting the changing
needs of West Virginia and the United States through teaching,
research, service, and technol ogy.

We recognize up front, in how we describe oursalves, that the transmission of knowledge to the
knowledge worker is of critical importance to the future of our country. We recognize a changing
environment in which our work must take place. We recognize our mission of teaching, research, and
service, and the importance of technology. Let me talk about each of these areas just briefly.

Firg of dl, | think we are reconceptudizing how we gpproach the sudent at West Virginia
Universty. | made achart which | have not yet used at the University, but it helped me conceptudize
what | thought we were about with students. It begins with the teaching of their teechers. We must
address the concerns of the public education system in West Virginia. We have the research base to
do that and we have the teaching skills to teach the teachersto do that. | know the kind of workforce
you get is of critical importance to you. We are looking at the student at that very basic level.

Secondly, we're trying to interest our students in careers of the future. We re reaching down
into the high school through programs like our HISTA Program, which seeks to interest sudents who
would not otherwise be interested in programs like hedlth sciences. We are reaching into the seventh
and eighth grades and saying, "'If you want to succeed at biomedica sciences like medicine, dentistry,
pharmacy, and nuraing, you must begin now, before you enter high school, to study math and science,
and be mativated!" And, it'sworking.

We're interesting students in careers a avery early age, before they cometo us. When they
come to us we are asking them to think about what they want to do with their lives, what mgorswill get
them there, and what kind of summer experiences will make them more prepared for the work force.
WEe re helping find the jobs that match their skills and then we are working with them in the first two
years to make sure that they are redlly anchored in the work place.

But WV U’ s gpproach involves more than traditiond classroom academic programs. What we
are doing is to gpproach students from a holistic philosophy. We redize that workers of tomorrow
must have the ability to learn across their lifetimes, while at the same time having the entry leve skills
you need. They must be talented at getting along with othersin order to lead in the workforce. We
aretrying to train the leaders of the industries of tomorrow at our University. But, the point isthat the
worker of the future must be motivated very early, as early as middle or ementary school. They must
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have some idea of what may be out there, something that they may have never seen before; they may
eventudly have ajob that is not yet invented. When they come to our University, they must get globally
competitive kills, the ability to learn across their lifetime, and the interpersond skills and vison to lead
them into the workforce.  One of the relationships we want to have with you isto understand what kind
of workers, professonals, scientists, and engineers you need.

Secondly, we want to engage in research that is focused, thet isrelevant, and that is meaningful.
We are trying very hard to do that at West Virginia Universty. There are various kinds of research
going on about which you may not have heard. I’ ve dready mentioned the Carbon Products
Consortium. It's one of the more developed and interesting things that we have going. In this program
we create new products out of carbon derived from coa and other traditiona carbon-bearing minerals
and substances. Other research programs have to do with improving airplane safety. Specificaly, we
are working on the concept of aneural network control system for an airplane, athinking device which
assists when part of an airplaneisdisabled. That's the kind of research that is meaningful, rlevant, and
important. At West Virginia Universty we're also looking at dternative fuels and new kinds of engines
and hybrid engines, as well as new wood products, such aswooden bridge decks. These cut across
your fields and are of broad interest. We re trying to help the chemica industry through the polymer
dliance and other relationships that we are building with indugtries here in West Virgina

Overdl, we want our research to be of value to West Virginiaindustries, and believe that our
research focus areas are supportive of thisgod. It isnot an exclusve list of what we do, but we want
to be really good in the focus areas that we' ve talked about. As part of this and as part of our service
mission we' re trying to engage the red sgnificant industries and employersin our date. We cdl them
partnerships, but they take a variety of forms such as collaborations, research contracts, joint projects,
consortiums, and so forth.

Let me give you some examples. First of dl there are, of course, the projects with the other
collegesin the state. And we have a number of them, with dmost every other college and university
and with numerous colleges and universities around the world. In fact we have fifty-two agreements
with foreign univerdties. Secondly, we are picking up on industries that are located close to the
University campuses, for example, NASA. What NASA doesin Fairmont at the building owned by
WV U is software vaidation and verification. The most complex command in the NASA computer
world, aset of commands for NASA'’ s current space equipment, isfive million lines. That' swhat it
takes to do some of the Hubble Telescope and Shuttle-type activities. The Space Station will take
seventy-five million lines of computer commands. NASA would like to know that their software works
before it goes up there. Working with the WV High Technology Consortium, NASA, and the WVU
Department of Computer Science and Electrical Engineering, we have founded the Indtitute for
Software Research. Theingdtitution is looking for ways to validate and get to state-of-the-art validation
of such complex computer commands. Similar programs are underway with NIOSH, EPA, and the
FBI.

We are dso interested in the environment. We have clearinghouses at NRCCE in Morgantown
that are national in scope and we see more clearinghouses coming about. One of the thingswe're
working on is a Workforce Clearinghouse. We want to be able to go dl the way from a particular skill
development program to certain kinds of credentials for new and existing employers here in West
Virginia
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Working with economic development organizations we' re developing a High Tech Park for the
Morgantown area. | can envison the day when we would be the driving force behind new business
developments across the region.

My point is that in teaching students, in doing our research, and in doing our service we want to
engage your companies. We want to engage your organizations, we want to engage your
governmenta agencies. We want to be meaningful, relevant, and sgnificant to this Sate—not just this
date, but to the country—because West Virginiais changing and needs indtitutions like ours. It's not
coincidentd that two years after we announced that we were going to be a more student-centered
indtitution and engage our Sate, the land grant indtitutions put out a paper caled "Returning to Our
Roots" Wearedl moving in that direction. Thisiswhere land grant universties began: helping people
and educating future leaders who have the technical expertiseto lead America. Thisiswhere they have
returned to and where they will Say for the foreseegble future.

Finaly we are using technology to serve, to operate, and to learn ourselves. We are connecting
our campuses and will be more connected in the future. Eventudly, we'll be better able to tie Satewide
groups together. We are connecting with our dlients and are developing technologies a West Virginia
Univergty that are going to be state-of-the-art. We are a driving force behind the fiber optic network
that Bdll Atlantic has developed. This technology will enable massive amounts of information to flow
around Wegt Virginia more easlly than in amogt any other Sate in the country.

In closing, | want to agree with Mark Twain, "prophecy is adifficult art especidly with respect
to the future” What you're about here is a difficult undertaking, but it's an important undertaking. It is
important to St down a asymposum like this and think about the future of your industry. Technologies
are of critica importance not just to your company, but to the American economy and American
competitiveness. We couldn’t be more ddlighted to be a part of your work.

Again, | thank you for coming. | hope you find the meeting very helpful. | want to reiterate
our desire to partner with you. We want to help you solve problems. We want to supply you with
leaders for your organizations. And we want in every way we can to serve the people who pay for and
gponsor West Virginia University. Thank you very much.
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INDUSTRY SECTOR GROUPS
BREAKOUT SESSIONS
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Glass
Chemicals
Wood/Forest Products



Aluminum Industry Group Breakout Session

Sesson Chairs. Richard Love, Century Aluminum Corporation
Hank Kenchington, U.S. DOE, Office of Industrid Technologies
John Zondlo, WV U, Chemica Engineering
Muhammad Choudhry, WV U, Computer Science and Electrical Engineering

I ntroduction

The duminum sub-group for the Industries of the Future - West Virginia program met in abrain
sorming session to arrive a some consensus on research needs critical to the future of the duminum
industry in West Virginia. In attendance at the meeting were representatives from the coke indudtry, the
process contral indudtry, the metal matrix compaosite industry, the aluminum smdting industry, the
cod-tar pitch industry, and the academic research sector. In addition, Hank Kenchington, the
auminum industry team leader from the U.S. Department of Energy wasasoin
attendance.

The meeting began with an overview from Kenchington regarding the primary misson of the
Indudtries of the Future program at the nationd level and the duminum industry in particular.
Kenchington stressed the two overriding issuesin the |OF charter were the reduction of energy
consumption by the duminum industry and the improvement of environmenta quality. He discussed
briefly the current and projected budgets for the duminum segment of the IOF. He aso outlined some
of the more sgnificant research areas as embodied by the duminum industry vison statement and road
map. In particular, Kenchington cited the following as areas of research recaiving high priority by the
IOF: the development of inert anodes, the issue of CO, reduction as related to globa warming,
recycling of duminum and duminum byproducts, and the increased use of duminum in the PNGV

program.

Following the presentation by Kenchington, the group identified potentia problems or research
needs for the duminum industry particular to West Virginia. An entire ligt of the ideas followsin the
next section.

Projects | dentified by the Aluminum Industry Group

The question, "What specific projects should be undertaken to increase productivity and reduce
codsin the duminum industry through improved energy efficiency, reduced materid waste, use of new
technologies, better inventory and management systems, etc.?" was provided for the group’s
consderation. It was suggested that an identified project be such that it can generate an impact within
two years, that it can be accomplished using existing resources, and that it is supported by the present
auminum industry. Thefallowing isalist of ideas generated during the braingorming session:

* Understand anode property optimization
* Reduce cost of dectricity

» Deveop centrd anode processing Sites
» Capture CO, and develop usesfor CO,

8



Industries of the Future — West Virginia

*  Find usesfor brazing-sheet scrap

» ldentify various aloys for recycle (eddy current or x-ray fluorescents)

» Simuldion of casting and extrusion for improved productivity

» Develop coa-based anodes and cathodes

» Devedop “begt-practices’ model for management/automation system

* Improve anode-effect prediction methods

* Increase efficiency of scrubbing sysems

* |dentify critica equipment to reduce down time

» Deveop secure sources, production, and application of coal to meet targets

» Reduce transmission losses on power lines

» Eiminate chlorinein cagting degassng

* Invedtigate vaue-added materiads for replacement of present applications at lower
costs

»  Study cracking mechanisms of ingots

* Increase purity of Al,O5 feedstock

* Invedigate “loca” power generation

* Recover waste heat from pot rooms, etc.

» Attack SO, problem from pots

* Improve systemsfor process monitoring (on-line)

* Improve methods to measure current in tight places

* Improve coatings to eiminate H,O gain

e Redam AlLO; and reduce losses

* Modé reduction process (dynamic)

* Modd energy input/output

* Makeinroadsinto river barge industry

» Undergtand bag house and scrubber operation

» Deveop regiond inventory and purchasing networks

e Reducear and CO, reactions a anode surface

» Deveop dternative extenders for cod-tar pitches

» Improve recovery of fabricated products

The group then identified the top Six topics for future research efforts. These Six ideas dong with a
contact person for each are asfollows:

1. Thereduction in the cost and use of dectricity especidly in light of proposed
deregulation of the eectric industry. Contact person: Muhammad Choudhry (WVU)

2 . Improved on-line process monitoring systems, particularly focused on increasing quaity
and energy monitoring and minimization. Contact person: Jan Berkow (TMC
Technologies, Inc.)

3. The development of coal-based anodes and cathodes including cokes and binder
pitches. Contact persons. Ron McHenry (Koppers Industry) and John Zondlo (WVU)
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4. Reduction of the air and CO, reactions at the carbon anode in the smelting pot. Contact
person: Mark Krock (VENCO)

5. High vaue usesfor scrap radiator brazing stock. Contact person: Jorge Deschapelles
(Century Aluminum)

6. Recovery of waste heat from pot rooms, anode furnaces, etc. Contact person: Richard
Love (Century Aluminum)

Each of these sub-groups will gather data on the six topics listed above with the god of
establishing research teams from West Virginiaindugtries and universities. Moreover, where
appropriate, proposals will be prepared and submitted directly to the |IOF Program of the DOE Office
of Industrid Technologiesin Washington, DC.

Steel Industry Group Breakout Session

Sesson Co-Chairs:. Tom Danjczek, Sted Manufacturers Association
Scott Richlen, U.S. DOE, Office of Industrid Technologies
Ken-Minn Chang, WV U, Mechanicd and Aerospace Engineering
Bob Creese, WV U, Industrid and Management Systems Engineering

I ntroduction

The breakout group congisted of 19 professionas representing a cross-section of industry, academics,
and support at dl levels. The participants were very voca, making for good interaction. The session
began with an OIT presentation by Scott Richlen who described the purpose of a"Stedl Industry
Roadmap,” explaining the importance of having one document to focus efforts on the same agenda,
same issues for research, etc. He aso spoke of nationd labs with existing technologies and capabilities
to adapt these technologies to industry as well as the Motor Challenge Program and expert workshops
(i-e, sensor and controls). Findly, he gave examples of $9 million of funding in 1998, including the
AlSl Cooperative Agreement and the Advance Process Control.

Projects | dentified by the Sted Industry Group

The question, "What specific projects should be undertaken to increase productivity and reduce costs
in the stedl industry through improved energy efficiency, reduced materid waste, use of new
technologies, better inventory and management systems, etc?' was provided for the group’s
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congderation. It was suggested that an identified project be such that it can generate an impact within
two years, that it can be accomplished using existing resources, and that it is supported by the present
ded industry. Thefollowingisaligt of ideas generated during the brainstorming session:

» Reduce cadting costs (near net shape, thin, speed, clogging, productivity)
* Reduce energy codis (joint with utilities, 15%)
* Reduce costs-keep it cheap!
* Refractories
» Electrodes
*  Workmen's Compensation
* Improve cleaner steds-quality
» Evauate workplace, workforce upgrades
* Degreed professonas—-availability and shortfal
*  Production workers skills required
*  Reduce congtruction costs
» Tradelabor productivity
* Permits
* Licensss
» Alternative coatingsto replace tin and zinc
» Find dternatives to coke/coke substitutes
o |dentify environmenta issues
e PM25
* NO,
»  Chrome free passification
* Provide cod-based replacements for graphite-electrodes, molds, and cokes
» Providetechnologiesto assst in stabilizing energy consumption
» Condder co-generation of dectricity from waste heat
» Determine effects of deregulation of dectricity
» Control energy demands costs
» Congder regulatory issues for generating hydro-electric power
e Improve sensor technologies
* Reduce in-process inventories
* Reduce over capitdization
*  Improve maintenance reliability
*  Find sensor technology for anned steds
* Reduce trangportation costs

The following were the highest ranked ideas that should be pursued, as suggested by the sted industry
participants.

1. Costs- energy reduction
o Edablish an industry/utility group to study opportunities
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2. Cadting - technologies

*  Assg Sted of West Virginia, Inc. in their near net shagpe casting development
3. Gavanized ged - white rust

*  Deveop non-chromium based chemica passification. Seek assstance from

chemica industry

4. Process control sensors

o Edablish workshop for information transfer
5. Roadmap review

» Edadlish group from WV U to review and determine where universty can assit.
6. Workforce upgrade

e UsWV Sted Advisory Commisson

Glass Industry Group Breakout Session

Session Co-Chairs:  Beri Fox of Marble King, Inc., Paden City, WV
Tom Fenton of Fenton Art Glass Company, Williamstown, WV
Theo Johnson, U.S. DOE, Office of Industrial Technologies
Ed Sneckenberger, WVU, Mechanica and Aerospace Engineering
B. Gopdakrishan, WV U, Indudtrid and Management System Engineering

| ntroduction

Theo Johnson informed the group that participants from industrid companiesin the on-going
nationa-level program can be grouped into three categories: 1) Chief Executive Officer of Company,
etc, 2) Vice President of R&D, etc, and 3) Lead Production Person of Plant, etc. The percentage of
industrid participants in each category is currently about 10, 30 and 60%, respectively; these
percentages need to become closer to 50, 30 and 20%, respectively, so that a company's commitment
to IOF projectsis more assured. Participants from academic indtitutions, national laboratories and
externa suppliers were important contributors to the overall scheme and success of the nationd-level
program, and their involvement in the state-level programs is encouraged.

Basicdly, the glass indudtry for the nationd-level 10F has been defined into four segments. Hat
Glass, Fiberglass, Container Glass, and Pressed/Blown (Specidty) Glass. Trade organizations such as
the Glass Packaging Ingtitute (GPI) of Washington, DC and the Society for Glass Science and
Practices (SGSP) of Weston, WV provide leadership for some of these segments. Currently,
however, none of these organizations is a recognized lead association for the entire glassindustry. The
American Ceramic Society (ACS) of Westerville, OH has offered to be the sngle-voice association for
the glassindustry. Alternatively, anew Glass Industry Technical Council (GITC) has been proposed.

Projects of interest to the glass industry participants for the nationa-level program have focused
on four areas. Production Efficiency, Energy Efficiency, Environmenta Protection/Recydling, and
Innovative Uses. The team leaders, respectively, for these four areas of project interest are Vince
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Henry of Ford Motor Company in Detroit, MI, Jm Shell of Techneglasin Columbus, OH, Foster
Harding of John Mansville in Denver, CO, and Fred Quan of Corning, Inc. in Corning, NY. Projects
that are of a pre-competitive nature to the generd glass industry have been identified and pursued. For
information about the national-level program, contact Theo Johnson, of the U.S. DOE, Office of
Industrid Technologies

Projects | dentified by the Glass | ndustry Group

The question "What specific projects should be undertaken to increase productivity and reduce
costsin the glass industry through improved energy efficiency, reduced materid waste, use of new
technologies, better inventory and management systems, etc?' was provided to for the group’s
congderation. It was suggested that an identified project be such that it can generate an impact within
two years, that it can be accomplished using existing resources, and that it is supported by the present
glassindudtry.

A lig of 15 ideas was generated during a structured brainstorming session:

* Deveop improved refractory materid at reasonable price

*  Seek production techniques to minimize waste/recycle

» Develop quality-specific sensors for product and process

» Deveop improved sensor/control technology

* Improve modding of glass mdting process

» Paform DOE/Taguchi methods to improve process variables

» Develop cost/energy/productivity modd for improved business

* Enhancethe bility of glass-making equipment

* Deveop emissions control technology for small/medium producers

* Define additiona procedures for the reuse/recycle of glass

* lllugrate the advantages of new energy/environmenta technologies

» Deveop oxygen sources that are economicd for smdl/medium plants
» Explore dternative materia uses for glass-like indudiries

»  Specific dternatives to the melter for energy efficient purposes

» Devise ways to measure/control glass properties, e.g. coefficient of expansion

Following the brainstorming session a prioritization process was used to rank the specific
projects identified by the Glass Industry Group. The nomina group technique enabled the above list of
15 project statements to be ranked. A top three 5-3-1 vote by each of 10 group members who voted
yielded for each project the vote totals as shown below in parentheses to the right of the project
gatements. The top three recommended projects were essentialy rated about the same. The fourth
and fifth recommended projects were rated nearly equa, receiving about 50% of the vote totd in
comparison to the top three recommended projects.

After the top five project statements were identified, projects with statements smilar to the top
three projects were then included as subprojects to these top three projects.

1.(Tie) Seek production techniques to minimize wastelrecycle; e.g. crackoff. (16)
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» Deveop qudity-specific sensors for product and process.

1.(Tie) Develop improved refractory material at reasonable price.(16)
* Deveop improved sensor/control technology.

3. Improve modding of glass meting process. (15)
»  Peform DOE/Taguchi methods to improve process.

4, Develop oxygen sources that are economical for smal/medium plants. (9)

5. Enhance the accesshility of glass-making equipment. (8)

Future Actionsfor the Glass | ndustry Group

Efforts will be made to extend the current |IOF-WV Glass Industry Group to become amore
comprehengive representation of the sate's glassindugtry, especidly the flat glass segment. Thiswill
enable broader-based plans to be formulated for a state-wide |OF program.

A sx-member Steering Committee was formed by the IOF-WV Glass Industry Group. The
members salected were Beri Fox of Marble King in Paden City, WV, Tom Fenton of Fenton Art Glass
Company in Williamstown, WV, Ray Ddton of Fibair in Reedsville, WV, Jm Jacobs of Corning
Consumer Products Company in Martinsburg, WV, Reinhard Maennl of Schott Scientific Glassin
Parkersburg, WV, and aflat glassindustry participant of AFG Industries in Bridgeport, WV.

Plans For mulated by the Glass |ndustry Group:

Each of the five recommended projects listed above will need to be described in terms of its
future impact on the various segments of the sate glassindustry. These project descriptions will need
to be prepared by teams of Glass Industry Group members from industrid companies, aswell as
externa suppliers, nationd laboratories and academic inditutions.

Each of the five recommended projects listed above will need to be associated with sources of
possible funding. Sources of possible funding at the federd level centered on USDOE/OIT Programs,
which received $1.5M in FY 97 to fund | OF projects, and has received $2.0M in FY 98 to fund
additiona |10OF projects. Also, the USDOE/OIT Program receives other funds to support projects
through established industry-focused activities such asits NICE® Program. Two main emphases of
projects that receive these funds are to build industrial commerce and to promote energy efficiency.
The possihility for submitting unsolicited projects to the USDOE/OIT for funding was consdered a
quite viable option.

Sources of possible funding for projects at the state level mostly centered on opportunities
through the West Virginia Development Office (WVDO). Group discussion included considering the
possihility of initiating state-level support for a$1.0M NICE® type program in West Virginia, with
dterndive percentages for the industrial company's matching funds. Recognition was given to the
continuous funding that has been obtained for more than ten years by the Energy Efficiency (EE)
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Program of the WV DO for asssting the glassindustry. The most recent WV DO/EE Program support
was for the Glass Industry Technicd Initiative (GITI) Program, which is currently in progress.

Chemicals Industry Group Breakout Session

Sesson Chairs: Bill Forrester, Bayer, Inc.
Doug Faulkner, U.S. DOE, Office of Indugtria Technologies
Bruce Cranford, U.S. DOE, Office of Industrid Technologies
Garth Thomas, WVUIT, Chemicd Engineering
Gene Cilento, WV U, Chemica Engineering

| ntr oduction

The Vision 2020 document for the chemica indusiry wasrratified in 1997 by the American
Ingtitute of Chemica Engineers (AICHE), the American Chemical Society (ACS), the Chemicd
Manufacturers Association (CMA), and the Council for Chemical Research (CCR). At recent annual
meetings of these societies, subcommittees have been forming to develop the roadmap for
implementation of thisVison. These subcommittees, which include representatives from academia,
industry and government, will develop strategic plans for chemica measurements, unit operations,
computers, biotechnology and catalysis.  Considerable work will be needed by many volunteersto
formulate and implement this roadmap for the chemica industry. There will be many chalenges and
opportunitiesin doing so, and the WV chemica industry needs to teke alead role in this effort.

In June 1997, agroup of chemica industry leaders met a the Univeraty to discuss Vision 2020
asit pertainsto the state chemica industry and the DOE Industry of the Future (IOF) program. At this
meeting, a subgroup of these representatives formed to continue the discussion on issues pertaining to
thisindustry. Severd mesetings were held at the WV CMA Office prior to the lOF-WV Inaugura
meeting in Charleston on December 1-2, 1997. A significant priority of this subgroup isthe
improvement of the overadl business climate in West Virginia, issues which will be best addressed by the
CMA and chemicd industry leadersin the State.

At the inaugura |OF-WV meeting, an important technica focus of the chemicd industry
breakout group was the expansion of the polymer industry in the State. The subgroup supported the
idea of David Stanton and George Kéller to explore the idea of attracting recreationa equipment
manufacturersinto West Virginia Presently, while al the polymers needed to make such equipment are
produced in the State, there are no sporting goods manufacturers located here. Such companies would
be attractive to continued West Virginia economic devel opment.

The overdl discusson for thisfirst IOF-WV meeting was excellent. Severd strong
recommendations evolved from the chemicad industry breakout group. Two are restated here: (1)
determine the feasihility of attracting manufacturers of recreationd equipment to West Virginia; and (2)
help develop a polymer processing center and expanded programs at the University to support the Sate
chemicd industry. The chemica industry subgroup will lead the effort to explore the dl key ideas
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generated by this IOF-WV mesting. Proposal development to support state effortsin the areas
identified and in response to 10OF funding requests will be pursued.

Projects | dentified by the Chemicals | ndustry Group

The question "What specific projects should be undertaken to increase productivity and reduce
codsin the chemicals industry through improved energy efficiency, reduced materid waste, use of new
technologies, better inventory and management systems, etc?' was provided for the group’s
consderation. It was suggested that an identified project be such that it can generate an impact within
two years, that it can be accomplished using existing resources, and that it is supported by the present
chemicdsindustry. Thefollowingisalis of ideas generated during the brainstorming session:

» Deveop cogeneration

* Need information service (resources, expertise, etc.)

* Needto hdp smdl companies

* Recruit consumer product companiesto WV

» Devedop better bridge for R& D to demonstration

* Bring vaue-added industry to WV

* Emissonsreduction R&D

* Do pooled environmenta services - recycling

»  Sharing best-practices for energy conservation (benchmarking)

*  Need R&D on new sensor technology - application in process control

»  Need better technology for process control

» Extend "Fregport” on raw materias

*  Need new technology for heat transfer

* Develop new dternative feedstocks - biomass, coal

* Needindudtrid study and evaduation of waste energy and materias

» Devedop consortium to design recyclability into product/meaterids

»  Study of factorsthat will retain the chemica industry in WV)

» Build apolymer program in the University, with afocus on processing extrusion, composte
materids, new materids

»  Study of energy utilization/conservation for smal companies

*  Study gpplication of new separation technologies to waste minimization and emissons
reduction

» Devedop vaue-added usesfor cod

* Deveop consortium on waste water treatment

* Devedop heat resstant/corroson resstant materias

* Deveop acatdyss center

* Need jus-in-time manufacturing technologies for better inventory control

*  Need better liquid heat transfer materids (non-toxic, tc.)

* Improve avalability of continuing education and technicd training focus
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The following were the highest ranked ideas that should be pursued, as suggested by the chemica
industry participants. An underlying premise was to develop Office of Industria Technology (OIT)
funding for any of the ideas below when it gppropriate to do so.

1. Bridgethe Chemica Industry to OEM's

Pursue the idea of attracting new industries into the state that make recrestiona
products from chemicds produced by WV manufacturers

Invite downstream manufacturers here to help us develop IOF-WV roadmap
Use the Chemica Industry |OF Subgroup to coordinate this OEM effort

2. Deveop aPolymer Program at the University

Industry needs expertise with extruson processing

Need better screw designs to reduce wastes and energy usage

Need new R&D on materids and composites, testing, and uses

Study compounding problems that are common to chemica manufacturers
Deveop acodition to sudy common industrid polymer processing problems

3. Deveop better waste minimization and recycle strategies

Need to develop new waste water treatment technologies
Need to design products for recycle

4. Deveop acogeneration energy facility

Wood/Forest Products Industry Group Breakout Session

Sesson Chairs,

I ntroduction

Lanny Williamson, Williamson Pdlets, Inc.

Ingrid Watson, U.S. DOE, Office of Industrial Technologies

Tim Pahl, WV U, Appaachian Hardwood Center, Divison of Forestry
Larry Banta, WVU, Mechanicd and Aerospace Engineering

The breakout group for Wood/Forest Products included a cross section of industry,
association, agency, and academic professionds involved with wood products manufacturing. West
Virginiaindustry was represented by five manufacturers from both primary and secondary
manufacturing and by a representative of a utility company. The other ten or twelve participants
represented industry associations, non-profit support groups, government agencies, and academia.

Ingrid Watson, of the Office of Industrid Technology, provided a brief overview of OIT
programs. The group then embarked on discussons amed at identifying the top research issues for
Wes Virginiawood products manufacturing.
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Projects |dentified by the Wood/Forest Products |ndustry Group

The question "What specific projects should be undertaken to increase productivity and reduce
costs in the wood/forest products industry through improved energy efficiency, reduced materia waste,
use of new technologies, better inventory and management systems, etc?' was provided for the group’s
consderation. It was suggested that an identified project be such that it can generate an impact within
two years, that it can be accomplished using existing resources, and that it is supported by the present
wood/forest productsindustry. Thefollowing isalist of ideas generated during the brainstorming
LS 0N:

» Develop dicing operation versus sawing to reduce kerf waste

»  Devedop continuous technology for wood preserving

» Use geam to run process machinery

*  What's new in seam generating equipment

» Thinkerf sawing technology advances

* Deveop new saw technologies

*  Sawdus retention on board in problem with bandsaws

» Cofiring of wood resdue with cod in power plants - aso reduces sulfur emissions

* Wooddust listed as a carcinogen

e Study of red hedth risks for wood dust

*  Wood waste and sawdust boiler controls- improvements to increase efficiency and
reduce stack emissions- need ways to monitor

* Improved corrosion resstant materias

»  Sensors cannot now distinguish between defect wood and minera stains - optica

sysems

* Find better waysto scan logs

»  Optimize log breskdown and grade yied

» Cod reduction for recovering preservative chemicals from treated wood

* Vaiablefrequency drivesfor induction motors

* Recyclebailer ash

* Research in dternative [ubricants for saw blades

» Isthere data available on the amount of forest which can never be harvested becauseit is

public land? - Low impact logging and ecosystme manipulation

The following were the highest ranked ideas that should be pursued, as suggested by the
wood/forest industry participants.

1. Log scanning technology to improve grade yield

2. Develop dicing or thin-kerf sawing technology

3. Improve efficiency of sawing, chipping, residue handling, €etc.
4. Utilization of short-length lumber

5. Wood waste and sawdust boiler efficiency improvement
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Cross-Cut Groups Breakout Sessions

I ntroduction

Cross-cut sessons included representatives from each IOF-WV sector: dluminum, stedl, glass,
chemicals and wood/forest products. During this session, representatives were asked to identify
synergidtic issues of crass-cutting interest, to recommend three to five critical strategies which would
enhance manufacturing in West Virginia, and to discuss potentia new consumer product manufacturing
industries which would use intermediate materids produced in West Virginia

Two questions were posed to each cross-cut group. Firdt, "What are the critical, cross-cutting
issues facing IOF-WV companies which have technology-based solutions?' Second, "What specific
drategies do you recommend for enhancing the growth and globa competitiveness of |OF-WV
companiesin West Virginia?' Brief notes on the brainstorming sessons follow.

Cross-Cut Group A

Sesson Chairss  Paul Joffe, Wiley, Rein and Fidding
Garth Thomas, WVUIT, Chemicd Engineering
John Zondlo, WV U, Chemica Enginesring

Question 1: Critical Issues

* R&D consortium to work with local/state government to ded with waste reduction

»  Usewaste between companies

* Pool of expertise available for consultation and coordination of waste

* Traning for smal companiesin process control technology

» Smdler companies can assess and take advantage of new developmentsin process
control

» Edtablish center of excdlence a universtiesin sate

»  Ever changing environmenta regulations as effecting our globa competitiveness and
technology transfer among various indudtries related to the environment

Question 2:  Specific Strategies

»  Streamline environmenta permitting process

» Cooperative and sustained partnerships between business, government, and education to
work on training, environmenta regulations, workmen's compensation, export markets, etc.

» Higher education (centers of excdlence) to assst industry with technica training and
technology transfer-education should be responsive to needs of industry

» Avallability of atrainable workforce especidly in math and science, GED, etc.

20



Industries of the Future — West Virginia

Cross-Cut Breakout Group B
Session Chairss ~ Charles Sorrell, U.S. DOE, Office of Industrial Technologies

Bob Creese, WV U, Indugtrid and Management System Engineering
B. Gopaakrishnan, WV U, Industria and Management System Engineering

Question 1: Critical Issues

* Recyclahility of waste products, Use waste products as raw materias for other
processes
e Chemicds
* Wood products
* Better environmenta technologies
*  Waste water
e Chromium
»  Computer technologies
* Process Controls

*  Sensors
* Advanced maerids
» Condruction
* Deveopment
* Maintenance approaches
*  Equipment

* Preventive maintenance

» Better energy demand management systems

* Funding better energy sources

*  Robatic technology
o Sdfety issues can be addressed

» Lack of education (technical) in high schools, colleges in the state
* State assistance

» Lack of equipment for education

» Co-op program is important

»  Share equipment resources among industries

* Information needs:
» Energy/waste/productivity assements for large companies
* Impact of various types of emissions on environment
» Deveopment of specifications of materids for products and gpplications (materid

evauation)

Question 2: Specific Strategies

e Support end products and semi-finished products
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* Reduce cost of doing businessin the Sate
* Hedthcare
*  Workmen's Compensation
» Condtruction costs
» Labor costs
*  Environmentd codts
* Use gpace in buildings vacated by companies
» Activeresearch for industry program in universities
» Keepindustries we have and then build new opportunities
* Impact of various types of emissions on environment

Cross-Cut Breakout Group C
Sesson Chairs;.  Bill Raney, West Virginia Cod Association
Larry Banta, WVU, Mechanicd and Aerospace Engineering
Muhammad Choudhry, WV U, Computer Science and Electrica Engineering

Question 1: Critical Issues

e Lack of traned/skilled workers a dl levels, especidly craft leve

»  Permitting requirements for business expangion prohibitive

*  Need better methods for waste processing and disposal. Perhapsto include
collaboration between industry and community

» Lack of infrastructure development

*  Process efficiency improvement

»  Permitting requirements prohibitive

Question 2: Specific Strategies

» Develop competent workforce
» Alternative education programs
» Technicd/vocationd schools
» Partnerships for education and training between industry and academic
communities
*  Benchmark WV againg other states
» Deveop more experienced and adequate in regulatory agencies
» Better methods for waste processing and disposal
* Improve process efficiency
* Create vaue added products from waste
»  Devedop coopertive waste-handling ventures between companies and communities
* Devedop mentdity that there is no waste
* Improveinfrastructure in the broad sense:
o Government/regulatory agencies
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» Educationd inditutions
* Devedop redidic vison for future of WV and drategies to implement it
» Devdop internship programs starting a high school level

Cross-Cut Breakout Group D
Session Chairs David Lowe, Charles Ryan and Associates

Gene Cilento, WVU, Chemicad Engineering
Keh-Min Chang, WVU, Mechanica and Aerospace Engineering

Question 1: Critical Issues

»  Concern for Environmenta 1ssues and Existing Regulations
*  One-stop shopping
» Better, more dreamlined permitting guidelines
» Fast track responses
»  Concern for Technology Training and Retraining
» Better trained and more readily available workforce
» State supported training and retraining educationa programs
* more accessible workforce
* Enegy Issues
»  Generation capacity
» Changing consarvation laws
* Regulations, and upcoming changes to regulaions
» Potentid effects of de-regulation on power to WV industries
* WV Image as viewed by Industry/People Outside the State
* Cogsof doing business
* Issuesrelated to business operations (e.g., taxes, workforce, etc.)
* Mediapresentations of image of industry
* Need to Develop Better Modernization Strategies
* WV companies have older plants
* Need improved operationd efficiencies to remain competitive

Question 2: Specific Strategies

» Need to develop better cooperation cmong al andustries
* Need to develop a better common industry voice
» Need to combine forces to better resolve issues and problems
» Reduce "turf fights' and common problems
*  Expand the concept of the polymer dliance zone to other industries and areas of
Wes Virginia
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Cross-Cut Breakout Group E

Sesson Chairs:  Roger Duckworth, WV High Technology Consortium Foundation
Tim Pahl, WV U, Appaachian Hardwood Center, Divison of Forestry
Ed Sneckenberger, WVU, Mechanica and Aerospace Engineering

Question 1: Critical Issues

*  Manage waste streamsfor al purposes. Environmentd, recycling, conservation
» Usetechnology to solve environmentd and safety issues
» Better legidation and permit procedures
* Legidation focused on data
* Increase poal of qudified workers
*  Programsto educate populace (public education)
* Increase availahility of on-gte training with industry
» Tranqudity and qudity consciousness
* Improve transportation by al means

« Lad
e Water
e Air

* Industry/Utilities program to decrease energy costs

» Improve mantenancelrdiability technology

* |dentify coal-based opportunities for the industria energy materids
* Reduce the cost of congtruction

» Improve naiond/globd markets for West Virginia Industries

Question 2: Specific Strategies

*  Environmentd (Manage Waste Streams for al purposes)
* ldentify exigting flow streams (+/-)
* Benchmark flow streams by industry
* Usetechnology to:
* Reduce(-)
* Interconnect (+) flow stream
»  Enhance vaue added
* Crossindustry to minimize (-)
= s Ervimonmenta (0= technology to solve environmenta and safety issues)
* ldentify present environmenta standards
» ldentify each industry's footprint
» Deveop technology to trandtion from "as' to "must be'
» Traning (increase pool of available/qudified workers)
e |dentify industry requirements for employment (benchmark other states)
» Causeindustry/educetion didogue
» Usetechnology to train the current shortfall on site
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» Usetechnology to bridge the gap for those currently in the education system
e Internet, CD-ROM, Smulators
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STRATEGIESFOR INDUSTRIAL DEVELOPMENT IN WEST VIRGINIA

Panel Presentations

Paticipants. ~ John Green, Vice-Presdent for Technology, The Aluminum Association
Brian Joseph, President, Touchstone Labs
Skip Lineberg, Manager, Nationd Accounts, Busness and Industrid Development,
West Virginia Development Office

Moderator: ~ John Snider, Director of the Business and Industrid Development, West Virginia
Deveopment Office

Moderator: Thereisagreat need in this sate to Sart looking at what we do long term in the industries
that are being discussed heretoday. I'm very involved in the Sted Advisory Council, the Polymer
Alliance Zone, and severd other organizations, which you will hear about today. | think it's very
important that we look at broad strategies for industriad development and see where different industry
sectors can cooperate for the long term.

We ve had an excellent year of successin industrid and economic development. Not only in
the retention of jobs, but aso the expansion. Many of the industries that are here today are expanding
industries and we know thet is very important. Our first presenter today is Dr. John Green.

Green: Thank you, John. The Aluminum Association represents 60 companies, with about 300 plants
in 40 states. | have been involved dl my time at the Association with the Industries of the Future (10F)
partnership with the DOE. It has been an interesting and a very rewarding exercise for our industry.
I"d like to try, first to share some of the surprising or unexpected results that have come out of this
process. The second thing I'd like to do istalk to you about another smilar effort that is hgppening on
aregiona bagsin the Pacific Northwest, giving you aglimpse of NATT, the Northwest Alliance for
Trangportation Technology. You could say it is competitive with what you're doing in West Virginia,
but | think there are possible lessons to learn that might be beneficid.

Ill start off with the IOF partnership process that our industry, like the other six, has been
involved in with the DOE. Our industry came & this from avery skepticd point of view. Initidly, as
Denise knows, therewas alot of concern, resstance, and questioning about if we redly wanted to do it
and what possible things we could get out of it. Inaperiod of two years, | think that has redly turned
around enormoudy. Now, we seeit asavery beneficid process for our industry on the nationd level.
The industry has learned that cooperation is not only possible, but it is worthwhile. Asyou may know,
our industry has had arough time with anti-trust issues over the years. Twice the government has
basically caused the industry to be reorganized. Therefore, there has dways been a very deep-seated
concern about involvement with the government. When we concluded the first workshop, which led to
our completed roadmap, one or two of the representatives of the aluminum companies got totaly
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carried away and said, "This has been one of the most important historic milestones in the devel opment
of the duminum indugtry.” I’'m not sure | could agree to that extent, but it certainly was adawning on
the various companies that cooperation made sense. Even our biggest members, the multi-national,
fully-integrated companies, redized that they can't solve dl problems themsdlves, and that it is
worthwhile collaborating.

WEe re doing a next-generation roadmap exercise next week. We believe, as stated in our
roadmap, that the highest priority itemisfor the industry to see if we can improve the technology related
to electrodesin the reduction, smelting process. Thisinvolves possble advanced eectrodes,
specificdly, cathodes, which conceivable could be wetted by the molten metal and be made part of
something like titanium diboride or titanium carbide. Aswell as anodes, which hopefully will be made
of materids which will last up to 10 years and have the possibility of creating oxygen as the off-gas
rather than carbon dioxide. We are, in fact, proving to ourselves that the roadmap is a living, working
document. It's not something that you put on the shelf. We re going to take this process to the next
sep and try to work more specific technology plans and details within the scope of the origina
roadmap. Our session is going to be a session on advanced e ectrodes with a specific emphasison
inert anodes. I'm ddighted to hear that Century Aluminum of Ravenswood, West Virginiais going to
join us a that sesson. Effectively, we're going to have dl the smdter companiesin this country
working these plans.

A second thing that has come out of the overal roadmap isthat the DOE stepped up to the
plate and produced a profile of the industry. What we are seeing coming out of this processis that we
are, in fact, creating educationa tools. These are excdllent tools, particularly this profile produced by
the DOE. Weloveit because everyoneis cynica these days and naturdly discounts something thet the
industry says about itself. Taken together, the vision document, the roadmap document, many of the
other messages, plus the profile document, are al educationa tools that | would recommend to any
universty. What we are doing oursdvesis following up with avery active program in trying to target
certain universities and build recognized centers of excdlence, and working further with ingtitutions
where thereis an existing reputation in certain fields that are important to our industry. So, one thing
that | think is coming out of thisis that the industry has learned how to cooperate, which is no mean
feat. The same thing probably appliesto sted aswell asduminum. | think coming out of it, too, there
isafocus for what should be done and what needs to be done. It's clear that some people in the past
have looked at science for science’s sake. |I'm a strong proponent that we should do good science,
and good technology — there's not much difference, in my humble opinion — to solve red critica
problems to keep oursaves competitive in the globa marketplace.

In summary, | think the industry has learned that because it is possible to have collaborative
programs, it's no longer Century Aluminum versus Reynolds, or AlcoaversesKaser. Itis, infact, the
auminum indusiry on agloba bass, or at least on anational bass taking on Pechiney, CRA-RTZ and
the Pacific Rim. Or, it's the duminum industry taking on the sted indudtry. It'savery tough, very
vigorous competition, particularly focused on the automotive area which is an enormous market and
chdlenge for usdl. There arefuture large and extensive needs to improve our capabilitiesin the
automotive area, particularly in regard to the Kyoto meeting ongoing at the moment. How do we make
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our trangportation system more efficient? We would redlly like to believe, as an industry, that we are
part of this solution, and not part of the problem.

I’d like to turn now to the second thing, that is the Northwest Alliance for Transportation
Technology (NATT). Thisisagroup which has been spawned out of the Battelle Pacific Northwest
Lab. What happened in the Northwest earlier this year was avery smilar meeting to this. A gentleman
cdled Gary McVey, who was the equivalent of Carl, convened about 140 people in the Sesttle area.
What they want to do there is develop a synergy between the locd or regiona indudtries in the Pecific
Northwest. Somebody had agleam in his eye to say it would be very important, given that it has been
atraditiona center for energy production, that alot of the duminum industry is located there, 40% in
fact islocated in the Pacific Northwest, that there is also magnesium and titanium production there, and
recognizing that it isimportant for non-ferrous materias to be increased in the automotive area, to
develop a sub-component or sub-assembly plant for automotive production in the Pecific Northwest.
That’ s the long-term dream with which they have come up. In order to pursue thet, they then attracted
the PACCARS, the Freightliners and the truck trailer business. They attracted the duminum industry
and the energy producing industry. They invited Boeing. They got the loca ship building group
together. Everybody who was in the manufacturing of metalic systlems came together. They have
succeeded in having alineitem in the budget. Last year they had $2 Y2 million associated with this.,
Thisyear, | think it's gone up to about $5 million. They’ve got tremendous support from Senator Sade
Gordon, and there was alot of political representation at this meeting. Secretary Penya made an
excellent keynote address. What | think is happening there is that one plus one doesn't equd two, but
one plus one equasthree. The challenge for this group is to search for the synergy in what your
collective industries do, see where the common features are, and then combine around those common
threads. Seeif one can develop partnerships and activities with those common threads, and in that way
build a common vison.

Wi, that was what | wanted to say in sharing some thoughts about our roadmap experience and about
what NATT isdoing. If thereare any comments or questions, I’d be happy to take them now or later.

Moderator: Thank you. Our next speaker is Brian Joseph.

Joseph: Fird, alittle bit about what we do. If you look at our facility we have lots of equipment. |
think there are five dectron microscopes, mechanica testing laboratories, metalurgica labs, chemistry
labs, indugtrid microbiology labs; it's very, very diversein terms of the kinds of facilitieswe have. We
aso run dl the qudity control for the Ohio Coatings Corporation, which is a new state-of-the-art tin mill
in eastern Ohio. WE Il be doing their R& D asthat kicksin. We have an SEM indde the plant that I'm
going to talk about in aminute.

We st the lab up to do two primary things— very fast product development, very applied
research and development, and to solve manufacturing problems. Today, we start one to two new
projects a day, every day of the week, solving manufacturing problems from every industry that has
been mentioned here and many other industries. For United Technologies you mentioned earlier we' ve
qudified virtudly dl the materids that fly on the solid fudl rocket booster of the space shuttle. So we've
tested adhesives, paints and o-rings. It al Sarted after the Chalenger accident and they cameto usand

28



Industries of the Future — West Virginia

we helped them solve alot of problems since then. For Wheding-Pittsburgh Stedl, being locd, we' ve
done some development projects. They have something called The System, which is a painted,
gavanized ged product that you use to make al-metd buildings. It'sthe top-sdlling sted building in
their marketplace. We worked with a couple other suppliers and devel oped that product about 2 ¥2
years ago. It'sredly an interesting product because it's guaranteed to build an al-metd building that in
25 years will never chip, rust, or discolor. And, we develop things like stainless stedl cut nails. That's
kind of interesting, because Wheding-Fitt used to own the world'slargest cut-nail plant. | think it was
built just after the Civil War. I'm not sure, but it' savery old plant. 1t makes aredly good product,
cut-nails. We helped them develop astainless-sted cut nail used for making decks. They areredly
attractive, square-head nails.

For Century Aluminum, we' ve been developing brazing materids. Automobile radiators are
meade from brazing shest, which congsts of high-meting point aluminum in the center and low-meiting
point auminum on the top and bottom, rolled together in abig coil. They take it and they stamp out the
parts, hold them together, put them into a vacuum, heat them, and a radiator isformed in one step in an
automotive plant. Recently, we ve developed the next generation of brazing materias for Ravenswood,
and it has just been qudified by amagor automotive company. That will probably lead to some
subgtantial salesin the next year or so. Perhaps $25-30 million worth of substantid sales. We're
pretty excited about that product.

Now, | want to talk alittle bit about our work with 3M. For the last seven years or so, 3M has
been our biggest customer. They arein the process of building the first redl metal matrix composite
plant inthe US. | think thisisredly important. Thisis super-pure duminum with ceramic fibersinit.
These fibers are probably 10 times smdler than ahuman hair. They are very, very smal. About half
the volume of the materid is ceramic and half isauminum. 1t's 2 Y2 times stronger than sted. And, fed
the weight of it. Thisisredly sgnificant, because no one has ever gone to market with something like
thisbefore. Thisisbeing donein West Virginia. Earlier, the ideawas mentioned to take some of the
materids that are being made here and make products from them localy. To me, thisisthe perfect
materid to make an absolutdly unique indusiry in West Virginia

This materid not only conducts dectricity, but it'salot lighter than sted, and alot stronger. So,
you' ve got the strength advantage, weight advantage, and it’s conductive, which means, you take abig
cable, and it now becomes alittle cable, reducing wind loading by ten times. Y ou can make longer
lengths than ever before. There are so many opportunities with this, and it's here. | expect thisto be
the next $100 million businessin West Virginia  While there has been well-over ahbillion dollars of
federa money spent in composites, no one has been able to make a sgnificant business out of it. |
expect that 3M will be able to do that with this advanced technology. So, that's one we are redl
excited about. If you have any ideas, see Darren Rogers, sitting herein the third row. He sthe one
who is making this whole thing work. He's over-seeing that whole project for 3M Corporation.

The carbon foam that has been developed by the Carbon Products group at West Virginia
University is something that Touchgtone is redlly excited about. We hope to license that technology,
take it to the market, and be making products out of the carbon foam on an everyday basis by the end
of the summer. We have an aerospace company interested in parts. We think we know what it's
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going to take to do that and we' re very excited about that technology. It's another example of finding
local technology and taking it to the marketplace.

We don’'t want Touchstone to get alot larger in the location it’sin, unless we start doing
something subgtantidly different. We think we're at a unique combination of size, equipment, and
expertise to solve manufacturing problems. We do that redly well. So, we're looking to build other
laboratories and get into manufacturing of some advanced things. We re working with Tom Linder in
the Polymer Alliance, looking at perhaps another laboratory down in the Polymer Alliance Zone. We
hope to make amgor announcement for something sort of big that | can't talk about right now.

| want to go over three thingsthat | think are our biggest problems. Thefirst oneisvison. We
sometimes see in West Virginia manufacturers a tremendous lack of vison. We were trying to attract
the Byrd Center to our area, S0 | was calling around to the different machine shopsin the areaasking
them if they would use a bunch of very sophisticated equipment that could help their business. | would
get answerslike, "Wdl, our businessis down, but, if the cod industry ever stops, we might be
interested in doing something different.” That's atypica mid-size company response. We can't
currently depend on them to expand and fulfill our needs for growth. | think there are things that WV U
could do to impact the vison area. That’s beyond what we can talk about now.

| see atremendous lack of modern management practices in most companies. Theworld is
changing. The new crop of people coming out of high school are different. They should be managed
differently if you want to optimize what you do in your organization. That's another areal think WVU
could dsoimpact. By and large, universities haven't been good at doing that over the years. They
tend to be very traditiond in their approaches of teaching management.

Thethird oneisthislack of an entrepreneurid environment. That's a hard thing to influence. |
sat through atalk by George Gendron. He sthe editor-in-chief of INC magazine. He's studying this
issue of entrepreneuriaism and when it starts. It appearsthat it starts about the second or third grade.
It's not something he says you can influence in high school, and you can't influence it in the university.
We ve got to let the children know that it’s a good thing to be entrepreneurid, to think, to be self-
reliant. How many of you have ever talked to your children here about being an industridist when they
get older? That seems culturaly so abnormal, so we don't have alot of young indudtridists sarting big
manufacturing operations. | think that is because we don't teach our children that isa good thing. The
basic message they hear about big industry isthat it is here to take advantage of us, it's sort of a
negative thing. 1t'saplace I’ll work, maybe they will take care of me, maybe | can't trust them. There
are alot of messages we give, but owning it isn't one that we givethem alot. | think we need to give
our kidsthat message. In fact, the old saying goes, "as you dream, so shdl you become.” We ve got
to have the kids dream the dream to become that thing that we want for our industry of the future.
Thank you.

M oder ator: Our fina presenter on the program is Skip Lineberg.

Lineberg: Good morning. Fird, let me begin by fulfilling my obligation to John, and wheat | was asked
to talk about. That isto give you abrief look a what's been done in these types of initiativesin the
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past. Probably one of thefirst types of coditions for economic development that was based on a
commondlity was Software Vdley, which Governor Underwood helped create, back in the mid to late
1970's. Later the sate, through legidative initiative, was empowered to creste the Stedl Advisory
Committee, which was a group that was chalenged to add value and to track industry that would
promote the better utilization of our primary metal resources. Then, on into the 1980's there was a
group that formed in the eastern panhandle region of our state caled QUADCO. Thisisan economic
development initiative that focuses on aroad, 1-81, which cuts through counties in four different states.
So you hed four different loca governments, four different state governments, al working together to
promote aregion. Progressing on along the time line, the Polymer Alliance Zone (PAZ) was created
last year by executive order. Thisis an example of the state promoting development of our polymer
resources, to attract companies that better utilize the engineered polymer resins that are produced here
inWest Virginia. In 1997, the Council for Economic Development and Governor Underwood decided
to appoint a council for Wood Technology, smilar to the Polymer Alliance Zone, focusng on value-
added wood products.

There are a couple omissons I’ ve noticed in looking back and ligtening to thismorning's
remarks. Probably one of the most successful of examples of thistype of development that | can think
of isthe Office of the Future Program which was developed by Bdl Atlantic and othersin industry and
government. That program was crested in the late 1980's, early 1990's to take advantage of our
superior telecommunication infragtructure. If we look back over the last four years we can see where
at least 16,000 jobs have been created, directly resulting from companies in telecommunication
industries. So, there is an example where we' ve done a good job of taking a strength, aresource,
getting the message out that here is something we have, and attracting companies that can take
advantage of that.

Just asasde note, | thought it would be interesting for you to hear today that there are more
than 7,000 economic development groups or organizations. Those 7,000 organizations or agencies
currently offer over 50,000 financia incentives, low-interest loans, industria development bonds, etc.
They offer over 200,000 different forms of tax credits, so | don’t think we' re going to be successful,
and we certainly don't do very well to differentiate oursaves, going out and saying to any Fortune 500
company, "come here because we' ve got the best incentive program in the land.” Not only isthat a
"been there, done that" type of approach, it'saso avery codtly, very expensive to do, and probably not
very good stewardship. Traditiona economic development tended to be based on incentives, cheap
labor force, and freeland. Frankly, | think that is aworn out approach, and that thereis a different
strategy that is called for today. We need to look at our strengths such as natura resources, human
resources, and information resourcesin order to differentiate ourselves from the other 7,000 groups out
there.

Another thing, if we srategize and we figure what we want to be, and bring that leadership into
play, then we attract industries within an economic cluster. Let's take the Polymer Alliance Zone for
example. You might be thinking, "If I'm a plastics company, why would | want to recruit competitors
to comeinto my labor market, making me pay more so that my employeeswon't jump ship and go to
the next plastic company that comesdong?' What I'd like you to think about is getting alittle
momentum behind this and integrating our educationa system so that what we create is a place for
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plastic or wood technology where people want to come to learn and want to stay after they have
learned and worked in thisindustry. What you do isingtead of putting a greater demand on that |abor
supply, you' ve actualy increased the labor supply by getting new talent in through the schools.

Whatever you want to call thisidea we ve been talking about, the strategic coditions, | think
it' sredly the next generation of economic development. If you will, it's the Pentium of economic
development. I'm excited about it. |’ ve enjoyed working with the Polymer Alliance Zone and a couple
of other initiatives of which John spoke. Thank you.
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STRATEGIESFOR STRENGTHENING WEST VIRGINIA’S BASIC INDUSTRIES

Honorable Cecil H. Underwood
Governor of West Virginia

Introduced by Tom Burns, Executive Director, West Virginia Development Office

Thank you very much, Tom, for your generous introduction. It has been my good fortune to
work with Tom on anumber of projects over theyears. As he mentioned, he was one of the origina
sponsors of Software Vley.

| appreciate the great work that Tom and the Development Office are doing. They are
accderating our efforts to market more aggressively because we are now in aworldwide competitive
market. It's not amatter any longer of competing with another state, but it's competing with the rest of
the world. We smply have to market better. But we have alot more going in our favor now with
which we can market than we ever did before.

Carl, it's a pleasure to work with you again. We've worked on a number of projects over the
years, and Carl gives meticulous atention to detail. | noticed that he addressed his first comment to the
glassindustry, "The bresk isover!"

Dr. Mike Louis, thank you for hogting this meeting. Again, you do a greet job in family
medicine and related educationd activities herein the valley. Your activities and those with which
you' re associated are so important to the growth of our future.

Senator Jackson, | gppreciate the interest that you take in so many things in the Senate,
particulary your leadership in the education field. | think you, perhaps better than any other member of
the Legidature, understand the important relationship between education and future economic
development.

We are honored to have Secretary Denise Swink with us. The program she's headed for the
lagt severd yearsis very important to the future of our state. My first gpeech following my eection last
year was & ameeting on Carbon Products at West Virginia University in Morgantown, sponsored by
the same organization that you have here today. | was excited about the potential of what | heard then
and I'm impressed that you' ve been able to move quickly into thisimportant symposum. Asl
understand it, thisis the first state-level Indudtries of the Future meeting in the nation, and I'm glad that
West Virginiais being first in a postive, forward-looking program. Too often, weve been firgt in the
nation in cogtly, no-growth activities, but that's al turning around, and everything is moving positively in
the right direction now. The chalenge we have in government, as well as the chdlenge you have in the
private sector and private industry across the state, is how do we take the momentum we have, keep it
going, and accelerate it everywhere we can?
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We are enjoying an unusualy good economic environment around the world and particulary
across our country.  We need to take advantage of those opportunities as rapidly aswe can. I've
talked agreat dedl about preparing oursalves as a state for the new times of the twenty-first century.
Aswe plan and build for the economic opportunities of the future here together, we obvioudy cannot
ignore the industries that have provided the backbone of our economic strength and heritage. Our
chdlengeis, how do we adapt the basic indugtria structure of this state to take advantage of dl the new
technol ogies and new gpproaches to economic growth that can be related to these basic industries?

I'm especidly pleased that the Department of Energy has recognized the value of these
traditiona energy-intensive indudtries that will continue to play avita and vibrant role in the future of our
date. Inthe 1960's, the roof wasfdling in asthe cod industry had taken its giant stride to full
mechanization and 25% of the work force in this state had been displaced in little over ayear. We
were looking for every sngle opportunity to find new ways to get out of the problems that we suffered,
as wdll asthe economic pain that beset us, and for new ways to diversify our basic extractive industry
€conomy.

We discovered then that the technology was present to convert coa to gas and liquid but they
had not then, and gill have not, found the economics of that process to make it competitive in the world
energy market. We even explored the possibility of using the high heat of atomic energy to convert cod
to gas. Wefdt that if this could be done economicdly, coa would have a greeter value asaraw
meaterid for the chemica and synthetic materid industry than perhapsit ever had asafud.

I've talked a great dedl about technology, and | ways have to make a disclamer because | am
not atechnologist. | depend on my eeven-year-old grandson to get me out of trouble every time | go
to the computer. I'm like Victor Borga was when he bought a chicken farm, his accountants said,
"What do you know about breeding chickens?' And he said, "I don't know anything about it, | don't
need to, they aready know how to do that. What | need to know is how to make money off of what
they dready know how to do."

That's essentidly our rolein West Virginia; how do we use technology to help us expand,
modernize, and direct the basic indudtries of our state toward future markets. What doesit offer usin
the way of new economic development, bringing new industries and new things to our state? No matter
where technology is used, it's used for the same two purposes: to improve productivity and to control
costs. And that gpplies no matter whether it'sin government, private industry, educeation, or wherever.

Asthe globd economy becomes more and more information intensive, | don't have to tell you
that a commitment to technology will help West Virginia attract jobs in new information- related
industries. Many of the 8,000 new jobs that we've announced this year have afirm relationship in that
direction. We are already attracting these new jobs because we have a state-of-the art
telecommunication system dready in place.

Bdl Atlantic's $20 million-plus commitment to West Virginia's 2001 program will help us
compete even better. The 2001 program makes our state the first state in the nation to have this new
broad-band teecommunications network available on a sate-wide basis. Effectively, it widensthe
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information superhighway to alow voice data and video to flow more quickly and fredy across the
network. West Virginia 2001 follows on the hedls of the World School Program, ajoint venture over
the last severd years between Bell Atlantic and the schools of West Virginia Asaresult of this
cooperative gpproach, we have more schools in our state now linked to the Internet than any other
date in the nation. We're trying and moving as rapidly as we can to make that a 100% linkage with the
Internet, ahead of any other state.

We have, asyou know, under Governor Caperton and the legidature s leadership over the last
eight years, placed computers in grades K-12. In the future, when a student graduates from high school
in this state, that student will have had thirteen years experience in the use of the computer and using a
computer to learn new things, discover the excitement of new knowledge, and to apply it in whatever
problem-solving that person needsto do.

The new ATM network will provide us with the state-of-the-art distance learning connections
in the gate thet will tie everything together and provide us with an eectronic proximity thet we've never
had before. Asaresult of that kind of proximity, we become one people—one West Virginia. We are
al at the same table on an equd bas's, and the state can do things that it never could do before because
it will think more as one state. The mountains that o long separated us into isolated regions are no
longer of such Sgnificance. Inter-city competition and county lines will disappear in their Sgnificance
because the network crosses al of these boundaries and brings us together in one cohesive unit.

The same distance learning network that makes possible the linkage of every schoal in the date,
every library, every college and university, aso provides us ared asset for hedth care ddivery. We
are the second most rura gtate in the nation, and we have the highest average age population. This
means that health care becomes an ever more chalenging problem for us. How do we have a hedlth
caresystemthat is ble and affordable to people who live in remote aress of the state? MDTV is
not something that's going to come in the future, it's aready here. Asthis network is perfected, well be
ableto link together al of our medica schools and mgjor medica centers, such as the one where we
meet a this moment, with rural hospitals, community clinics, and home hedlth care networks across the
state.

Next week, Dr. Sam Tully and | are going to Idaho to participate in a ceremony that has red
meaning to the future of our state. Next week we will make public a product, which originated in the
United States Department of Justice and the technology for which was developed in Idaho. Lockheed
Martin took the concept to its Idaho laboratory and has developed a'"road spike' for the gpprehension
of run-away criminaswho are athreet to life and safety on the highway.

When a police officer isderted by radio contact of an escaping car coming down the highway,
he throws the device across the highway. It reaches across two lanes, and turns up the road spike as
the fleeing car gpproaches. These are hollow sted spikes that puncture the tire of the runaway car,
causing thetiresto go flat. No one'slifeis threatened because the officer controlsit with aremote
control. After the escape car passes, the road spikes are turned down and the following cars are not
threstened in any way.
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That road spike has six separate components. A prototype has been developed in the
Lockheed Martin laboratories in 1daho, where wéell be next week. Six West Virginiasmall businesses,
members of the Progressive Manufacturing Group, headquartered in Whedling, are making those
components for the road spike.  They wouldn't have had a prayer of a chance to participate in that
program by themsalves, but by networking their resources and expertise, and through imaginéative,
credtive leedership in progressive manufacturing, they are now participating in the worldwide market
because every police officer in the world is a potentia buyer for this product.

Unfortunately, Idaho is going to beat usto be the first state to purchase them. 1'd hoped we
could get through the Legidature and get that done herefirs. Thisisagreat opportunity where
technology provides something that was never here before. 1t doesn't replace any jobs, but it adds a
tremendous potentia for growth and excitement here in our state. We need to network everywhere we
can; small businesses, large businesses, and in between. We need to sdll our own state the products
and services we produce here, as we devel op our markets around the world.

Welve dready announced the location of anew technology in the southern cod fidds, which
seemed for so long to defy new technology. A new plant located in Gary, which was dmost
abandoned by the sted industry in the great cod mining era of the past, and a company financed by
Audrdian capitd has developed a new technology to remove the fine cod stored for so long in the
dorage ponds. After itsinitid cleaning, they run it through the new machinery that they have developed
and produce coke briquettes for sale to the stedl industry here and elsewhere. They will be employing
65 people at that one location. There are more than 250 such ponds around the sate. Here' sanew
technology, not dl that complicated, that can help us correct a historic environmental problem.

With the cooperation of the Legidature, we have revamped the Science and Technology
Council, origindly housed in the higher education offices with the chancdlors. We have cregted a
Technology Office within the Governor's Office to emphasize the use of technology in government itself,
to help us take advantage of the opportunities of the age of technology and to do work with al of West
Virginid s colleges and universties— public and privete— utilizing the individua talents of faculty
people across our state to help us discover new technologies through research.  Each new technology
brings a new product, a new service, or acombination of both which entrepreneurs then use to create
new busnesses. If it's successful, it will grow. That's the sory of the West Virginia High Technology
Consortium, a spin-off of Software Vdley, building the future while using the heritage that we have from

the past.

On the 23rd of October, | joined with a number of people to participate in avery sgnificant
event a Century Aluminum Company in Ravensvood, where Kaiser Aluminum Company produced its
fird coils of duminum the same yeer | first became Governor in 1957. That company, now Century
Aluminum, was facing a serious pollution problem afew years ago because it's wastewater discharge
was in the 100 year flood plane. | asked the environmentd groups a West Virginia University and in
dtate government to work with Century on the problem. Cooperatively, over a period of time, they
developed a new dtate-of-the-art technology for handling the disposition of their discharge. Asaresult
of that new state-of-the-art facility, which was dedicated on the 23rd of October, they now have a $32
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million dollar expanson underway. They are competitive where as they wouldn't have been without the
new state-of-the-art wastewater trestment technology.

The Legidature this year very wisdly reactivated the Sted Advisory Council and expanded its
membership and itsmisson.  We went there to see what can be done to encourage expansion of the
ged industry, particulary in the northern part of the state. Furthermore, we are looking for new vaue-
added uses of sted produced in West Virginia as part of the future of that industry. | was extremey
pleased when | was present to break ground for a new building on the Weirton Campus of the West
Virginia Northern Community College that is being wired to teke advantage of the ATM network.
They are working with the stedl indugtry, particularly Weirton Sted, to develop new technologies and
new training programs that can be used to train people for work in the future. Asthose programs are
developed on site, they will be shared across the state and beyond, through the ATM network.

The glass industry has been important to our state for along time, but on adiminishing scale of
importance to the economy of the state because of its movement elsawhere, particularly oversees. Just
two weeks ago we dedicated a new facility a Olgebay Park to promote a wide open market for the
glassindudry inthe gate. Not only mgor companies, but particularly small cottage industries, will be
able to create new markets for their products and make sales through the new facility. And, of course,
Tamarak is growing in its importance for the same purpose in southern West Virginia

Many of you represent the chemical indusiry. We know full well that you are an important
ast to West Virginia. 'Y ou've contributed extensively to our economy. We aso know that your
industry has changed draméticaly. It's aworld wide industry now more than it has ever been before,
and it isready to make investments in the new technologies for the twenty-first century. Our facilities,
for the most part, are old and many employees are growing toward retirement.  It's extremely
important that we, as a Sate, be able to compete successfully and effectively for new investmentsin the
chemica industry that will carry usinto the twenty-first century. We have created the Polymer Alliance
Zone to promote and develop val ue-added uses for the chemicas manufactured in the state. The
Polymer Alliance Zone has become very aggressive, very active in its marketing efforts dready. We
were delighted to be able to announce the location of DuPont’ s Herbicide Center at the Bell Plant again
taking advantage of that new investment for the twenty-first century. We hope there will be many more
new invesmentsin West Virginid s chemicd indudry.

Forestry is important to our state and is our greatest natural resource becauseit is renewable.
The forestry resources that we have, if they are properly and intelligently managed will be here for the
indefinite future. They hold the greatest promise perhaps of any of our resources for the future. It'sfor
that reason that | would like to see us take whatever steps are necessary to make the School of
Forestry at West Virginia University the number one forestry research indtitution in the nation. | don't
have anything againgt VI, Tom, but | hear too many forestry people saying they are hiring more and
more people from VHI.

We need to do everything we can to increase value-added manufacturing in the state and
research new uses for wood products. We have proposed and are working to institute several wood
products incubators around the state in connection the West Virginia Wood Technology Center in
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Elkins and the Robert C. Byrd Hardwood Technology Center in Princeton. Thisis probably our
greatest opportunity for growth and expansion in the value-added uses of the timber resources we
have.

Last summer, Senator Rockefeler joined with mein amanufacturers summit a the Greenbrier.
We invited the CEO's of the mgjor companies who operate in severd gates, including West Virginia, to
come and spend two and ahaf days with us. We asked them to identify their experiencesin West
Virginia so we could approach working with them in aredigtic partnership, both from the state and the
federd levd. They told usthe thingsthey liked, the things that were postive and dso identified those
areas that were problems for them, where we were a a disadvantage. We wanted to make sure that
we were acquainted with their actual work place experience in West Virginia. | think they were
surprised for two reasons. Firgt, they were surprised that a Senator and a Governor would sit down for
awhole day and listen, and secondly, that the Senator was a Democrat, and the Governor was a
Republican. | think this gave good signds, and we plan to repesat this summit conference annualy.
Weve dready set the date for next summer, and those of you that represent those companies, | hope
you'l be more than excited about encouraging your top leadership to comejoin us.

Workers Compensation, hitorically a problem in the state, didn't surface as a problem at the
Greenbriar because they were dl very happy with the reforms we had dready initiated and were well
under way. That does not say that there aren't dtill problems in Workers Compensation. We're very
much aware of those, and were working to try to bring them under control as rapidly aswe can.

Two items that stood out as serious problems in West Virginia as compared to other states
were the cost of new congtruction and hedlth care costs. This afternoon, I'm meeting with Jm Bowen,
the new president of AFL-CIO, to talk about the first one— how we can work with organized |abor
across the state, as well as with industry, to make sure that we retain the jobs we have and create new
ones. Weve dready had atask force at work on health care costs. We know for example, that it's not
hospital costs because our hospital costs are eighth from the bottom in the nation. But, West Virginia
residents do have the number one use of emergency roomsin hospitas, which drives up the costs
tremendoudy. We have asked the industries to help us with hedlth care programs so their people don’t
have to use the emergency room at a disproportionate rate.  We must control the rising costs of health
care, and again, it will be by working together. We have been in touch with every hedlth care provider
in this sate, and have not had anyone turn down my proposa to work together to find the answersto
reducing costs in the future.

Governments can make two approaches to regulation. One, they can look for every
opportunity to catch someone bresking arule, fine them, and make an example. Alternatively,
government can use its power of regulation and work with industries to discover problemsand help to
solve them. Two of the most exciting moments I've had this year were to award two OSHA Nationa
Safety Awards to two very hazardous industries in West Virginia. That happened because our
Department of Labor went out to those sites and worked with every employee to make sure they were
fully trained in state-of-the-art safety methods and to make sure they were in full compliance with al the
OSHA regulations. Consequently, they had no accidents and they won an OSHA award. We are
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trying to work with industry and business across the state to use the regulatory power of state
government to identify any problems they may have and help them to solve those problems.

We are dso trying to smplify permitting through the use of technology. We just announced
yesterday the cregtion of a statewide e-mail facility to make it much smpler and easier to accomplish
the permitting processin the Sate.

We have the West Virginia Alliance for Civil Justice, which isworking cooperatively with all
groups on the tort reform problems that face usin the state of West Virginia

All of these things can be addressed, but if we don't have an adequate work force, we won't be
able to take advantage of the growth potentia that economic development bringsus. We have
combined the old JTPA program with the Vocational Council to form the Governor's Human Resource
Investment Council. Again, we are trying to bring together every degree of every source of strength
that is out there to train our people to work with al educationd levels from kindergarten through the
colleges and universities. Thiswill hep ensure awell-trained work force that will be able to meet the
employment needs of the indudtries of the twenty-first century.

Thisis pretty much a shotgun gpproach of where | think we are today in West Virginia. |
gppreciate very much your willingness to participate in this two-day conference and to share with usin
government ideas that you have from your perspective as to how we can advance our ate into the
future, how we can grow, how we can expand, and how we can enjoy West Virginia even more than
we have a thistime. Thank you.
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SUMMARY, SYNERGIES, AND STRATEGIESFOR |OF-WV

Denise Swink
Deputy Assistant Secretary for Industrial Technologies
U.S. Department of Energy

It certainly isapleasure to be here. Having listened to the wedlth of information exchanged the
past couple of days, | want to share with you alittle bit of the history of Industries of the Future
programs. | think there was afedling of anxiousnessin some of the work sessions, and | don't blame
you for being anxious.

Back in 1992 , the Office of Industriad Technologies was asked by the U.S. Congress, how do
we know we are making the most important investments for the United States for cost share technology
development with industry? The answer was, we didn't. So the question became, how do you go
about finding out if you're making those right choices. We decided the key was that the government
shouldn't be making those choices. We have been making the choices for 20 years and we had
diminishing resources. So it was important to focus oursdves. We focused on the seven most energy
and wagte-intensive manufacturing indudtries.

The novel thing was rather than us deciding what was good for those seven industries now and
in the future, we encouraged those seven industries to develop what they needed to be like in the future,
and then tell us how to facilitate the resources for them to achieve that vision. | emphasize to you that it
darted in 1992. It isnow 1997, which means we have been working hard on thisfor five years. It's
come differently with different indudtries. It took the chemicd industry two yearsto issueitsvison. It
took the stedl industry about a year to develop its vision, and then about 18 months working on its road
map. Aluminum took about two years to get the vision but within nine months | believe they had the
first draft of aroad map. It goes at a different pace depending on which group you're dedling with, but
| want to share with you the importance of being patient. Thisisa very new environment for you al to
be exchanging ideas and to be open with each other about what your needs and concerns are, o |
redlly encourage you to be patient. If you're patient and put the time into it, the fruits are remarkable.
I'm going to talk about those quickly and relate them to what we ve been hearing— to show you that |
was actudly listening to what you were sharing with us the past couple of days.

Firgt of dl, | think it is o important to listen to your customers. 'Y ou may have your day-to-day
anxieties, but if you want to talk about where you're going to be 20 years from now, then you need to
listen to your customers.  Allow me to explain to you why in my experience that has been so important.

The metd cagting industry, which is 3000 small foundries in the United States, is one of the
partnersin IOF. | had two meetings with 30 or so of the CEOs and presidents of that industry. They
kept tdling me, Denise, were just going to keep incrementally improving over time. That's what weve
done over the last 100 years, that's what were going to do for the next 100 years. | kept on telling
them that | didn’t believe they were going to be here 20 years from now if they kept operating that way.
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Fortunately, by the third meeting an article by A.D. Little came acrossmy desk. A.D. Littlehad a
grategic planning session with the three big U.S. auto companies, Ford, Chryder, and GM. Basicaly,
it was to ask how people are going to order cars and what are your customers going to demand in the
future. What the auto companies said was that by the year 2004, which isright around the corner,
there may be no auto showrooms.  They could see that people are going to order carsin avirtua
redity environment. Instead of being asked which model they want, they're going to design the car they
want! Now, what do you think that means for just-in-time delivery? What do you think that meansto
waking away from large inventories of generic products? As| communicated that story with the
leaders of the metd casting indudry, they saw how it would make a big difference in the way they do
business. Auto companies are 40% of their market, and if they can't deliver to them, then the plagtics
folks or the duminum companies or someone ese certainly will. The metd cagting folks decided that in
their vison they redly needed to reduce their lead time by at least one haf. When they got to their
roadmapping session, they looked &t it again and thought about what the demands would be from the
auto industry and from the aerospace industry. They decided that they had to do twice as good and
that's what they charted out in their road maps.

So, it'svery important not only to deal with what your day-to-day problems are, but to listen to
what your customers are going to want 20 years from now. They will shareit with you. | think it's
absolutely key to be strategic and to set targets. It iscritica if you are going to pull amass of people
together in aforce to change the future. 'Y ou have to be strategic, and you have to set targets that are
measurable so that you know when you're making advances. Y ou aso have to be an active, willing
participant in revisiting your vison and revigiting your road maps on aregular bass. The key tothat is
date leaders as you, Governor Underwood, and you, Tom Burns, university leaders, President
Hardesty, Carl; and CEO's and presidents of companies are the ones who make these ultimate
decisions on the future.

The portfolios of projects will continue to change as the industry groups continue to develop
their technica road maps. But, what isimportant about it isthet it is a portfolio of near, mid and long-
term invesments. | want to mention an example in the materids area.

Techtron Company has produced immers ble tubes made with continuous fiber carbon
composites devel oped through our materias program. The tubes were used in an duminum meting
furnace. Theinteresting thing is that because the materid radiates the hest so efficiently, the gas
consumption for that furnace went down 30 percent as soon as the burner was ingtdled.

Then there are long term things.  John has shared with you and I'm sure the duminum group
talked about new methods of making duminum. We re investing in new inert anodes and new cathodes
to diminate production of CO, during auminum production.

We have technica assistance programs, such as the Motor Chalenge program. Alumax
thought that they were going to have to make alarge invesment in variable gpeed drives. It's not the
technology itsdlf that was important, it was thet they thought amgor investment in their air handling
gystem was necessary to reduce operating costs. We went in and helped them do an andysis of the
performance and the efficiency of their existing fan system for air handling. Together, we discovered
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that instead of having to invest in new equipment, their best option for performance, energy,
environment, and economics was to shut down one fan on every pot line where they had four fans
going. It improved the overal performance of the system and saved 25% of their energy right away.

So you can do a near-term thing, you can do a mid-term thing, and you can do long-term
things, but what' skey isthat it's al charted on those visions and road maps. Because, if you start
making investments today that aren't targeted at that long-term vision, you're wasting your resources.
Welve done that for too long, not only in the United States, but many of the places throughout the
world. For each industry for which we create these portfolios, we regularly ask, "Isthis on target, does
it need to change, doesit need some encouragement and help from organizations at the federd and
detelevd?!

Hopefully, thisiswhat you're going to get to, because that's redlly when the magic occurs.
The magic occurs because once you have this, you know that you have the ability to bring more players
to the table. When you clearly chart out what the long-term needs are, you become like AlSI, which
has dl kinds of different companies proposing on their solicitation thisyear. Or, like the Aluminum
Association, which has sent out hundreds of copies of the duminum road map. Why? Because people
can understand what you're trying to do. For example, in the forest products industry last year when
they made the call againgt their road maps, they got 700 responses. Seven hundred responses of new
ideas. So, it'saremarkable process; it provides atremendous amount of synergy. | can give you
examples for each one of the industries that were kind enough to come and share their ideas. Theré's
S0 much going on in cogeneration, and sensors and controls, waste utilization, and heet recovery. The
key herethat | redlly encourage you to do istake the timeto learn, take the time to listen, take the time
to find out what’s going on in other places, and chart your road map to the future. 1t will help
tremendoudy in bringing people to the table.

This may not be astounding to you but it was astounding to me.  When we did these
assessments, we looked into the government wide programs that can potentialy contribute to their road
maps. For duminum the potentia contribution was some 23 programs at roughly four billion dollars. 1t
was something enormous, and even if everyone of those programs can't help out, even if it'sjust asmdl
portion of them, think of the difference that it will make for the industry.

And so what | want to doisthis. | want to commit to you that we're here to help and
encourage and get you connected. We have indudtries that come to us voluntarily asking usto help
them through the visioning process. We are working with the Carbon Products Consortium in that
way, to help the carbon industry do visioning and road mapping to interface as a cross-cutting industry
with many other industries. Hest treting, welding, forging, and the titanium industry are others with
which we were recently involved. So, well be more than happy to spend a tremendous amount of time
and effort with you.

You redly are ahalmark, asthe first state that's taken this step to use what has been
developed at the nationd level and make the mogt of it a the state level. Thank you very much.

42



Industries of the Future — West Virginia

THE GOVERNMENT SROLE IN INDUSTRIAL DEVELOPMENT

Pand Discusson

Paticipants.  Honorable Cecil Underwood, Governor of West Virginia
Honorable Lloyd Jackson, West Virginia State Senator
Denise Swink, Deputy Assstant Secretary for Industriad Technologies, U.S.
Department of Energy
Tom Burns, Executive Director, West Virginia Department of Devel opment
Sam Tully, Chief Technology Officer, Governor’s Office

Moderator:  Carl Irwin, WVU, Nationa Research Center for Coa and Energy

M oder ator: We redly appreciate everyone being here. Y esterday afternoon we had breakout groups
that were industry specific--aluminum, sted, glass, chemicals and wood products. They talked about
technology needs from their particular industry’s point of view. Later in the afternoon, we had five
cross-cutting breakout groups, with al the industry sectors represented in each one. The purpose of
this pand isto have key government officias address afew questions from the cross-cut breakout
groups. The only panel members that haven't been introduced yet are Sam Tully and Senator Jackson.
Sam, in afew words, tell uswhat you do.

Tully: In afew words, what the Governor tellsmeto do!  Actudly, the legidature passed a bill that
condtituted our office and provides for the planning, the use of technology in government, the
procurement of different components of information systems for the government, and additionally
provides, as the Governor mentioned, for the operation of the Science and Technology Council.

Moderator: Senator Jackson, you're known for you' re work with the education bill and the whole
area of training, and worker preparedness. Isthat one of your main areas of interest?

Jackson: My two main jobsin the senate are the Senate Education Committee, aswell as chairing the
Senate Subcommittee on Finance, which deds with the education component of our budget, which is
about 70% of our tate budget. In that capacity, | get to work with al these folks at thistable. I'm aso
amember of the Internationa School Board we created afew years ago to ded with our international
sudents who are here visiting as resdents in WV because of our internationa business programs.

Moderator: Thanks. Are there questions that the breakout groups would like this panel to address?

Joffe: Therewasalot of interest in our group, and | believe in others as well, about education and
traning issues. Let mejust frameit by telling the panel some of the concerns that were raised.
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Oneisthat people are not coming to the companies ready to betrained. Basic skill
attainment for companies to build onislacking. A second concern raised is that the technicd training
may be too specidized. People come to the company and without the flexibility needed to move from
one kill to another. A third issue raised was the possibility of providing higher levels of training in the
date vocationa schools and the common interest in that from different companies. While that leve of
training may be avalable in the Charleston areg, it may not be available e sewhere.

What is the state doing to respond to these types of needs, and what do you as public
officids think thet industry should be doing?

Jackson: I'll takethefirst shot. I'd like to give everybody a quick, maybe 30-second history lesson
about education in America. | think it’s reglly important that we bear in mind that we have asystem in
Americathat isin the throes of change. Public education was basicaly designed during the beginning of
the industrid revolution to do what it doestoday. That isto take about 10-15% of our people and
make them redlly high-leve, high thinking, high-qudity folks, and that’swho is Stting in this room, and
to get the other 85% literate and make them available to the mines, the mills, and the factories. Asthe
Governor described in his speech, that time ended somewhere in the 60's and 70's. Unfortunately, our
education system didn’t make the change as quickly asit should have. The new demand isthat every
child that goes through our public school system should perform at high levels.

So, what you're going to see in West Virginia over the next few years is something that
darted afew years ago and culminated in a measure caled Senate Bill 300. I’ sthe setting of very high
gandards in our system, with | think reasonable assessments. It includes accountability measures to see
that our students meet standards at the levels that are required in industry today. We believe in West
Virginiathat we have to do that.

Just today, Putnam County announced its establishment of core clusters and mgors that
sudents will be looking at next year. The god isto get kids out of the generd trap that we ve had
Sudentsin for so long. In American education, we' ve been preparing students too long for nothing.
WEe re going to start preparing them for something. Not so specific that you can't train them, but
specific enough o that they have the skills to be trainable when they get to the workplace.

Y ou asked specificaly, what can business and industry do? I'll tdll you one thing they can
do. They can stand up and be counted when the critics say that we don’t need to do that. Therearea
lot of peoplein Americatoday who will say, "Well, it was good enough for me when | went to school.
Why are you changing everything? It must be good enough for my kids" Thefact is, it's not good
enough for their kids today. The world has changed, and we need to change our education system as
well. We need the business community to stand and be counted when the time comes, and say that
these changes are necessary. We have to have our kids performing at higher levels. We haveto
demand more of them in the classsoom. They have to do more homework. They have to get better
prepared for the job markets of the future. Taking a stand on these issuesis certainly one thing that
business and industry can do.
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A second thing is that you can participate at the local school level. Not just with money,
I’m not here to ask you for that. What we need is your active participation, to help teachers, faculty,
and students understand what is demanded of them today so they will understand how important it isto
perform at high levelsin the classsoom. Unfortunatdly, it was not required for many decadesin this
country, but it's required today, and students need to understand that.

Moderator: Sam, do you have anything to add to that along the technology lines?

Tully: Yes. Let metak about thistechnology issue. A couple of weeks ago, Governor Underwood
and | went to Battle Creek, Michigan to vist their Regiona Manufacturing Technology Center
(RMTC). It'san operating unit of Kellogg Community College. It isbascdly a"jugt-in-time’ training
facility for dl the busnessesin the Battle Creek area. Battle Creek, as you know, isthe world
headquarters for Kellogg. RMTC has totally modular training units available on a two-shift bass—on
the spot. For example, if you have somebody who works for you that needsto learn how to use a
micrometer, you can send them over to the RMTC. Y our employee logsin and is given individuaized
ingruction. They take a competency test when they are done, and you have the individual back in three
hours. The RMTC sends you the bill for that particular competency training. It's aso totally modular
to the point that the student gets fractions of credit hours through Kellogg Community College so they
can accumul ate academic credit if they wish.

The operative point hereis that the RMTC is heavily supported by the loca businesses
within a50 mile radius of Béttle Creek. The businesses go to Kellogg Community College and say,
"I’m not here to give you criticism about what you are doing. I'm hereto tdll you very precisely whet |
need to have done. WE're taxpayers, you guys use our tax money. Here are the requirements, here's
what we need to have done." Kelogg Cereds actudly has atime clock in thet facility. They zip strip
their employee identification card, and bang...they are at work, with training as part of their regular job.
But, it'sthisidea that businesses are truly doing atwo-way partnership. It's not the partnership of
"you give us money and we' Il do what you want us to do within reason if we canwork itin...." It's
much more of a"let uswork with you to provide whatever your training needs are," and it's very
successul.

Another rdated item isthisissue of distance learning and telecommunications. The problem
that we havein West Virginiais that we don't have large clusters of people in any one part of the Sate
to the exclusion of the rest of the state. We have people scattered throughout the state. Traditiondly,
we have not had good ways of providing education for those people. It involvesabusride, or, if you
want to go to a community college, it involves a 50-mile round trip over the mountain, through bad
westher and that sort of thing. Battle Creek has a network that links al high schools, vocationa
schools, and colleges within atwo to three county area. So, in a sense, education is no further away
than theloca high school. That iswhere | think we need start getting. | agree with Senator Jackson
that we need to raise the bar for academic advancement. We need to couple that with the ability to
deliver ingruction and training, wherever it is needed throughout the state on afair and equitable basis.

M oder ator: Anything to add to that, Governor Underwood?
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Underwood: We don't have a Kellogg World Headquarters here, which is one of our problems. One
reason we went to Battle Creek isthat we are looking at how to create a more seamless educationa
system so that our youngsters from rural areas are exposed to the career opportunities of theworld a a
very young age.  Then they can begin to think about what is out there that they might like to pursue.
We want it to be possible for them to move in one direction and change direction without being
pendized.

Onething, Sam, that you didn’'t mention isthat the credits that are earned in the program at
Battle Creek are acceptable at any indtitution across the state. There is no further buresucratic
decision, it's dready done. We have aworking modd with Shepherd College and James Rumsey
Ingtitute, a vo-tech center in the eastern panhandle. We want to seeif we can use that asamodd to
link our multi-county vocationd schools, which are struggling with dedlining enrollment primarily
because of the trangportation problem, with our community colleges, not only to offer greater training
for the young people, but re-training, and training for adults in this Sate aswell.

Onething that Sam and | did when we were involved with the Vocationa Council wasto
have employer groups look periodicdly at the school curriculum to seeif it met their needs, if it was
effective and what needed to be changed to meet the needs of the community. We need to be much
more flexible, much more customer oriented. We just had a meeting with the vocational and community
groups of the state. We need to have a more effective reationship there. Weredly don’'t have a
community college system in this state. We have ajunior college system used more to feed the four
year schools than to do what acommunity college system should do. But, we have it, and we have to
work with it in the best way possble, and we have to have a greaster emphasis on flexibility. We don't
want to say to a student when he or she comes, "we don't offer that course this year, you'll have to
come back next year." The question ought to be, "what can we do for you, now?"

M oderator: Yes, Denise?

Swink: In some of the sessonsthat | was Stting in there was a concern that the university syssems do
not put out students who can relate to what happens on the shop floor. And, | would like to mention a
couple of things. One, thereisan Indudtrid Assessment Center at West Virginia University which the
Department of Energy funds to do 25 audits a year of energy, waste, and productivity assessments for
amal busnesses. The students are heavily involved in doing the audits, so the students get practicd,
shop-floor training. The results of the audits are put into an Internet database of over 6,000 such audits
that have been done. On average, every audit resultsin $40,000 worth of investment, which pays
back in savingsin less than two years. The students are prime candidates for hire by the industry. They
arethe kind of students that you want to hire as managers. Thereisaso WVU’s Energy Intern
Program. Which isto do the next step, i.e.,, to go on site a the plant and do reports on how to carry
out the recommendations that have been made. The experience that is available helps out tremendoudy
with your concerns about college graduates being ready to move into the workforce.

M oderator: Tom?
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Burns: I'd just like to comment that one thing companies are clearly telling us more and more often is
that they can’t find quaified employees. Thisisa serious problem that we need to ded with, and that’'s
been reinforced by the discussion. But, it goes beyond that. What we cdl vocational education
should redlly be changed to technical education. Vocationd educetion is something that | grew up
with, and that was yesterday. We need to aggressively meet the needs of tomorrow and provide
technica education rather than focusing solely on training for aparticular vocation. The other thing that
| think isimportant isto look at it from a continuous education standpoint. Companies today need to
have continuing education programs for their employees, in order to keep ahead of the technology
changes. Only with that will we be able to keep up and in effect stay ahead.

M oder ator: Good point. Charlie Sorrell. Does your group have something on a different topic?

Sorrdl: Group B came up withtwo items.  Actualy, the Governor covered alarge part of our first
question in his gpeech, but let me bring it up again. Cogt is a deterrent to getting industry to move to
West Virginia, more specificaly, congtruction cost, environmental cost, labor cogt, hedlth care cost and
worker’s compensation. What plans do you have to address these issues? Again, | recognize that the
Governor addressed most of these issues.

The other might provoke a little discussion from the panel. The opinion was expressed that
we should utilize government agencies to network with existing industries and ensure that we keep what
we have, and then recruit other businesses. The thought behind that was thet it is unlikely that the
commodity industries that we re talking about this week will expand very much in the future. But what
we should do is attract the manufacturers of high-value-added products— the end-products, and
consumer products — <o that ingtead of being smply a commodity supplier, you can get the economic
benefits of value-added, downstream manufacturing.

Moderator: Anyone care to comment on that? Let’sturn that last part into a question. How does
West Virginia attract those manufacturers which use as input those commodities produced in the ate?

Swink: | have acomment. | think one of the best ways that you can do that isto get them engaged in
your roadmapping effort. Have the downstream manufacturing people comein, St down, and talk
about their expectations. If you roadmap out an industry that fulfills those expectations, you have much
greater chances of them coming to co-locate with you.

Jackson: Let me comment from a strategic standpoint. Certainly, our primary focus is what can we do
to help industries that are dready here? What can we do to add vaue to what they do? What can we
do to help them attract businesses that supply products to them or utilize their products? What can we
do to help make them grow? These are questions that we ded with every day. Our retention
representatives have the state broken down into six specific areas and they make visits. Many of you
have been visted. Hopefully, the vidts come up with ligts of things we can do to be hdpful from adate
gtandpoint. Not that we solve dl the problems, but we can relate to their problem and try to do the
best job we can.
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Another gpproach isto attract vaue-added manufacturing companies with which we have
natural competitive advantages. Certainly, the timber industry is one that we re working on right now.
We have a committee working on that and coming up with some excellent ideas on how we can be
more effective in bringing vaue-added industry to West Virginia, and to utilize the wonderful resource
we have. Asthe Governor mentioned, wood is our best resource because it’srenewable. We
currently have requestsin this year’ s budget cycle to add a representative who will focus full-time in
working with the wood products industry.

We do have other target industries aswell at the current time. Certainly, technology is one
on which we need to do a better job. We have another request for an expert in technology, to work
with Samv's organization in tracking technology industries.  But, we aso respect the fact that we must
ded effectively with industries dready here, since 54% of the jobs added this year have been additions
and expangons of existing companies.

M oder ator: Ok, we're going to have time for one more question. Bill Rainey, a question from Group
C, please.

Rainey: Governor, Senator, we had alot of discussion on our panel about the waste stream. Not
only about solid waste, but aso waste water. Questions were raised about how to best partner with
the communities, state and local government and industries to perhaps create wastewater treatment
facilities. How do we get an overdl comprehensive solid waste plan that will cover not only the waste
that comes from industrid facilities such as those represented in this room, but also for resdentid waste.
That overal issue was discussed as to whether thereisaway to bring it al together. Whether that
would be legidatively, adminigratively or otherwise.

Underwood: We are trying firgt of dl to diminate as much waste in government as we can without
creating a pollution problem.  Specificdly, | have initiated an effort with the Governors of the other
extractive states to try to loosen or let us spend some of the money that is available for unreclaimed,
abandoned mines around the state. Thereis awhole reserve in Washington that is not being used. If
we could apply that, | think technology offers us a greet potentid, as | suggested in the case of the Gary
project. But, waste becomes a greater and greater problem because of the growth of our people. We
don’t want to offer our services to ded with everyone se' s waste, but we certainly have to deal with
our own. It'snot an easy problem. Again, | think it requires the cooperation of industry and
government working together.

Jackson: You know, Bill, it's certainly not my area of expertise. In the Legidature we re often cdled
to vote on these particular subjects. All of you remember the battle we fought eight years ago over
solid wadte, particularly asit relates to out of state waste in West Virginia. The courts have now pretty
well dealt with that issue, but not so positively for our state, in some regards. | suspect the Legidature
will revigt that again this year or next. We probably should consder that some of the tipping fees and
things we ve been charging, which get pretty high in West Virginia, are going to have to be directed
towards the development of facilities to ded with wastein West Virginia. We must direct that money
towards bringing jobs to West Virginia Certainly controlling waste is becoming abig issue dl across
this gate, both in water resources and in terms of solid waste. | think that we' re going to have to revist
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that whole issue on solid waste anyway. [t would probably be good if the industries & this table would
push for a specid cdl to ded with the waste problems we have. | think we' re going to takeit up
anyway to help bring more jobsto West Virginia

Moderator: Thanksto everyone for your interest and especidly to the pane for addressing these
guestions.
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CONCLUSIONSAND CHALLENGESFOR THE FUTURE

The symposium had excedllent participation by leaders from West Virginiaindustry, state
and federal government, and higher education, demondrating the substantia cooperation, goodwill and
cgpability which exigts for continudly improving the State's economy.

The IOF-WV industry sector breakout groups were successful in developing over 120
technical project idess, while the cross-cut breakout groups found some 55 critical issues of concern to
IOF-WV companies and over 30 strategy recommendations for enhancing growth and global
competitiveness of West Virginiacompanies.

There are seven immediate chalenges for the IOF-WV program:

1. Develop funded R& D projectsfor IOF-WV research teams. The indusiry sector
Working Groups should prepare and submit proposals reflecting the R& D needs established at
this Symposum. West Virginiaindustry |leaders have been very cooperative in heping initiate
IOF-WV, and their continued participation in developing proposals and obtaining beneficia
results will be essentid to future success.

2. "Ingtitutionalize" therdationship of |IOF-WV with WVU, the WVDO, the WV Science
and Technology Council, the WV State L egidature, and the Governor's Office. |OF-
WV can hdp further the common interests of these organizations in areas such as cregting and
preserving jobs, transferring and implementing new technologies, funding for research, and
attracting new companies to the Sate.

3. Work closaly with the national-level 1OF program. The state-level effort needs to be well
informed about industry Visions and Technology Roadmaps which are developed in the OIT's
nationa-level I0F program. At the same time, state-level needs and priorities for improved
productivity should be recognized by the DOE.

4, Mobilize interdisciplinary teams around important cross-cutting issues identified at the
Symposum. IOF-WV participants can help address concerns such as availability of a quaity
workforce, environmenta restrictions, and use of byproducts and waste materias as feedstocks
for other industries.

5. Build vertically integrated partner ships to enhance productivity and competitiveness of
West Virginia'sbasic industries. The emerging high technology industry in West Virginia
can team with cod, natura gas and power generation companies, as well as others, to improve
the efficiency and productivity of basic manufacturing companies.

6. Cooperate with the WV Development Office and other groupsin their effortsto attract

new businessto the State. A strategy suggested by the cross-cut groups at the 1997
Symposium is to atract manufacturing companies which use as input the intermediate materids
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- duminum, sted, glass, chemicals, and wood products - currently produced in West Virginia
Mogt dl agreed that production of commodity materidsis not likely to expand in the Sate, but
manufacture of finished, consumer products should, by al means, expand. For example, the
Chemicd industry advocates increased manufacturing of high-value downstream products
which have anaturd link with West Virginia, such as outdoor recregtiona equipment.

7. Hold a Second Annual |OF-WV Symposium in December 1998. The second Symposum
would have Expo style exhibits for the Working Groups to show projects, products, and
partnerships relevant to IOF-WV goas. The exhibits would beinclusve of avariety of R&D
and technica assstance projects, independent of funding source. A Signing Ceremony will be
held where stakeholder organizations such as WV U, the WV Science and Technology Council,
the WV Legidature, the Governor's Office, the U.S. DOT/OIT, and others can sign onto a
statement indicating their support of IOF-WV programs— related to challenge 2 above.

Thank you very much for your interest in the |lOF-WYV program. If you have comments,
questions or suggestions please contact any member of the West Virginia University IOFWV team.
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(304) 363-5982 Fax
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Douglas L. Faulkner

U.S. Department of Energy

Office of Industrial Technologies
1000 Independence Avenue, S.W.
Washington, D.C. 20585-0121
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George Kefeli

Vice President Reduction Operations

Century Aluminum
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(412) 826-3999 Fax

Alex McLaughlin

Manager of Research

West Virginia Development Office
Research & Strategic Planning
Building 6, Room 504

State Capitol Complex
Charleston, WV 25305

(304) 558-2234

(304) 558-0449 Fax

Robert McLaughlin

Allegheny Power

1310 Fairmont Avenue
Fairmont, WV 26554

(304) 367-3499

(304) 367-3242 Fax
rmclau2@alleghenypower.com
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Triadelphia, WV 26059

(304) 547-5800

(304) 547-5764 Fax

John E. Sneckenberger

Mechanical & Aerospace Engineering, WVU
Morgantown, WV 26505-6106

(304) 293-3111 Ext. 336

(304) 293-6689 Fax

jshecken@wvu.edu

John R. Snider
Director of Industrial Development
West Virginia Development Office

Building 6, Room 504, State Capitol Complex

1900 Kanawha Boulevard, East
Charleston, WV 25305-0311
(304) 558-2234

(304) 558-0449 Fax
jsnide@mail.wvnet.edu

Charles Sorrell

U.S. Department of Energy, EE-23
Office of Industrial Technologies
1000 Independence Avenue, S.W.
Washington, D.C. 20585-0121
(202) 586-1514

(202) 586-7114 Fax
charles.sorrell@hq.doe.gov

David Stanton

988 Harmony Lane

South Charleston, WV 25303
(304) 744-6910
dstanton@citynet.net

Al Steele

Robert C. Byrd Hardwood Technology Center

R.R. #2, Box 556
Princeton, WV 27470
(304) 487-1510
(304) 487-6661 Fax

Sylvie Steranka

Elkem Metals Company
P.O. Box 613

Alloy, WV 25002

(304) 779-3299

(304) 779-3297 Fax
sylvie.steranka@elkem.com

Al Stiller

Chemical Engineering, WVU
Morgantown, WV 26506-6102
(304) 293-2111 Ext. 408
(304) 293-4139 Fax
astiller@wvu.edu

Joel Stopha

Appalachian Hardwood Center, WVU

P.O. Box 6125
Morgantown, WV 26505
(304) 293-7550 Ext. 2452
(304) 293-7553 Fax
jstopha2@wvu.edu

Denise F. Swink

Deputy Assistant Secretary

U.S. Department of Energy

Office of Industrial Technologies
1000 Independence Avenue, S.W.
Washington, D.C. 20585-0121
(202) 586-9232

(202) 586-9234 Fax
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Tim Terman

News Services, WVU
200 Clark Hall

P.O. Box 6688
Morgantown, WV 26506
(304) 293-6998

(304) 293-7159 Fax
tterman@wvu.edu

Garth E. Thomas, Jr.

Chemical Engineering Department
WVU Institute of Technology
Montgomery, WV 25136

(304) 442-3377

(304) 442-1006 Fax
gthomas@wvu.edu

Al Toothman

Century Aluminum

P.O. Box 98
Ravenswood, WV 26164
(304) 273-6216

(304) 273-6367 Fax

Samuel M. Tully

Chief Technology Officer
Governor's Office of Technology
505 Capitol Street, Suite 200
Charleston, WV 25301

(304) 558-3784

(304) 558-0136 Fax
stully@governor.com

Governor Cecil H. Underwood
Office of the Governor

West Virginia State Capitol
Charleston, WV 25305

(304) 558-2000

(304) 558-7025 Fax

Ray Vest

Economic Development Consultant
Appalachian Power Company

P.O. Box 949

Beckley, WV 25802-0949

(304) 256-2718

(304) 256-2719 Fax

James T. Wakley

Bernard McDonough Foundation
P.O. Box 6130

Vienna, WV 26105

(304) 485-4494

(304) 485-9642 Fax

Jim Wallace

News Director

West Virginia Public Radio
600 Capitol Street
Charleston, WV 25301
(304) 558-3000

(304) 558-4034 Fax

Paul Wang

BN/STL

5520 Ekwill Street

Suite B

Santa Barbara, CA 93111
(805) 681-2265

(805) 681-2251 Fax
pwang@west.net

Ingrid Watson

U.S. DOE

Office of Industrial Technologies
1000 Independence Avenue, S.W.
Washington, D.C. 20585-0121
(202) 586-8119

(202) 586-3237 Fax

Dick Waybright

Executive Director

West Virginia Forestry Association
P.O.Box 718

Ripley, WV 25271

(304) 372-1955

(304) 372-1957 Fax

Lannes Williamson

President

Lannes Williamson Pallets, Inc.
2760 US Rt. 35 South
Southside, WV 25187

(304) 675-2716

(304) 675-6124 Fax

Bill Willis

West Virginia Development Office
Energy Efficiency Program
Building 6, Room 645

State Capitol Complex
Charleston, WV 25305

(304) 558-0350

(304) 558-0362 Fax
willb@wvdo.org

A-12



Industries of the Future — West Virginia

J. David Winger
Coordinator

WVU Extended Learning
Route 5, Box 167A
Parkersburg, WV 26101
(304) 485-7567

(304) 485-6213 Fax

Robert H. Wombles

Vice President

Koppers Industries, Inc.

1005 William Pitt Way

Pittsburgh, PA 15238-1362

(412) 826-3951

(412) 826-3999 Fax
techctrlbwombles@kopind.attmail.com

Steven Woodruff
USDOE/FETC

3610 Collins Ferry Road

P.0O. Box 880

Morgantown, WV 26507-0880
(304) 285-4175

(304) 285-4403 Fax
swoodr@fetc.doe.gov

Moses Zegeer

Manager

West Virginia Development Office
Building 6, Room 517

State Capitol Complex
Charleston, WV 25305-0311
(304) 558-2234

(304) 558-0449 Fax

John Zondlo

Chemical Engineering, WVU
Morgantown, WV 26506-6102
(304) 293-2111 Ext. 409
(304) 293-4139 Fax
jzondlo@wvu.edu

|OF-WV SYMPOSIUM AGENDA

Monday, December 1, 1997

Preliminary Work Sessions

1:00 Welcometo WV U Health Sciences Center - Charleston
Michad Lewis, Vice President
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1:10

1:30

3:15

3:30

5:30

5:30

7:00

8:30

The National-Leve | OF program
Kurt Sisson, Associate Director, U.S. DOE Office of Industrial Technologies

Work Groupsand Chairs. Session |

Aluminum Richard Love
Sted Tom Danjczek
Glass Beri Fox and Tom Fenton
Chemicds Bill Forrester
Wood/Forest Products Lanny Williamson

Break

Work Groupsand Chairs. Session 11

Group A Paul Joffe

Group B Charles Sorrell
Group C Bill Raney

Group D David Lowe
Group E Roger Duckworth

Summary of Proposed EPA NOx emission standards
John Johnson, Chief, Office of Air Quality, WV DEP

Reception for attendees
Sponsor ed by the Carbon Products Consortium

Dinner
Dr. John Carrier, Presdent, WVUIT
Dr. Charles Manning, Chancellor, University of West Virginia Systems

Sted Industry 10OF Programs
Larry Kavanagh, Vice President for Technology, American Iron and Sted Ingtitute

Further discusson and socializing
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Tuesday, December 2, 1997

7:30 Continental Breakfast

8:20 Welcometo the WV U Health Sciences Center - Charleston
Michad Lewis, Vice President

8:30 Introduction to the Symposium
David C. Hardesty Jr., Presdent, WVU

9:00 Pand report on results of Preliminary Work Session |
Chaired by James Jacobs, Plant Manufacturing Manager, Corning Consumer
Products Company

10:00 Break

10:15 Panel report on results of Preliminary Work Session 11
Chaired by Phyliss Cole, Deputy Assistant for Internal Governmental Affairs,
Office of the Governor

11:15 Panel discusson on strategiesfor industrial development in WV
John Snider, WVDO, Chair; John Green, The Aluminum Association; Brian
Joseph, Touchstone Labs; Skip Lineberg, WVDO

12:15 Lunch

1:15 Strategiesfor Strengthening West Virginia'sBasic Industries
Cecil H. Underwood, Gover nor

1:45 Summary, Synergies, and Strategies
Denise Swink, Deputy Assistant Secretary for Industrial Technologies, U.S. DOE

2:15 Open discussion
Governor Underwood; Denise Swink, Tom Burns, Director, WVDO; Sam Tully, Chief
Technology Officer; WV Senator Lloyd Jackson

3:00 Break

3:15 Wrap up discusson and plansfor thefuture

4:00 Adjourn the Symposum
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AGENDA FOR BREAKOUT WORK GROUPS- SESSION |
Monday, December 1, 1997

The objective of Session | isfor each of the five IOFWYV industry sectors to develop descriptions
of four to six high priority R&D project topics and corresponding R& D teams. Each recommended
R& D project should be judged to be of red vaue for enhanced productivity of IOF-WV companies.
Some of the recommended topics should fal within the scope of existing DOE/OIT/IOF industry visons
and technology roadmaps. The results of the breakout groups will be reported during the 9:00 pandl
session on Tuesday morning, December 2.

1:30t0 1:40

1:40to 1:50

1:50to0 2:30

2:30t0 3:00

3:00to0 3:15

Introductions around the room and brief discusson on understanding the objective for the
LSS ON.

Short presentation by OIT Industry Team Leader on existing funding opportunities,
solicitation dates, program priorities, etc.

Braingtorming period to develop alist of specific projects to increase productivity and
reduce costs for West Virginia companies through improved energy efficiency, reduced
waste materia, use of new technologies, better inventory and management systems, etc.

Determine the four to Sx top priority projects to benefit WV industry. Briefly describe
each project and potentid interdisciplinary R&D team. These projects will be presented
in the 9:00 pand on Tuesday morning.

Make plans for future actions by the group to pursue existing opportunities and develop
new ones, e.g., select a steering committee, collaborate on aproposal, etc. Plansfor
future actions will be discussed during the Wrap-Up Discussion at 3:15 on Tuesday
afternoon.

Co-chairsfor breakout groupsin Work Session |

Aluminum:

Steel:

Glass:

Chemicals:

Richard Love, Century Aluminum Corp.; Hank Kenchington, OIT
John Zondlo and Muhammad Choudhry, WVU

Tom Danjczek, Tom Danjczek, Sted Manufacturers Association.; Scott Richlen, OIT
Ken-Minn Chang and Bob Creese, WVU

Beri Fox, Marble King, Inc.; Tom Fenton, Fenton Art Glass, Theo Johnson, OIT, Ed
Sneckenberger and B. Gopalakrishnan, WV U

Bill Forrester, Bayer Corp; Doug Faulkner, OIT; Bruce Cranford, OIT
Gene Cilento, WVU, and Garth Thomas, WVUIT
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Wood: Lanny Williamson, Williamson Pallets, Inc.; Ingrid Watson, OIT
Tim Pahl and Larry Banta, WVU
AGENDA FOR BREAKOUT WORK GROUPS - SESSION 11

The objectives of Session Il are for each breakout group to (1) define eight to ten of the most
critical cross-cutting issues facing manufacturing industries in West Virginia; (See examples on next page)
(2) discuss and suggest strategies for developing new manufacturing indudtriesin West Virginia. (See
examples on next page.) The results of the breakout groups will be reported in the 10:15 panel sesson on
Tuesday morning, December 2.

3:30t03:40 Introductions around the table and brief discusson on understanding the objectives for the
sesson.

3:40t04:15 Branstorm period to develop alist of the most critica cross-cutting issues facing
manufacturing indudtries in West Virginia. The main focus should be on those issues which
have technol ogy-based solutions.

4:15t04:30 Determine the eight to ten mogt critica issues.

4:30t05:00 Brainstorm period to discuss, identify and recommend strategies for enhancing
manufacturing indugtriesin West Virginia.

5:00t05:15 Summarize results of the sesson for presentation in the 10:15 panel on Tuesday morning.
Prepare two to three questions for the Open Discussion &t 2:15 on Tuesday afternoon.

Co-chairsfor breakout groupsin Work Sessions||:

Group A: Paul Joffe, Wiley, Rein and Fidding
Garth Thomas, WV UIT, and John Zondlo, WVU

Group B: Charles Sorrell, U.S. DOE Office of Industrial Technologies
Bob Creese and B. Gopal akrishnan, WVU

Group C: Bill Raney, West Virginia Cod Association
Larry Banta and Muhammad Choudhry, WVU

Group D: David Lowe, Charles Ryan and Associates
Keh-Min Chang and Gene Cilento, WVU

Group E Roger Duckworth, WV High Technology Consortium Foundation
Tim Pahl and Ed Sneckenberger, WVU
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EXAMPLESOF TOPICSOF CROSS-CUTTING INTEREST TO IOF-WV COMPANIES

« Impacts of restructuring and deregulation in the dectricity industry
e Codg of cod, natura gas, and dectricity
« Advanced materids

*  Environmenta issues

»  Information/communication technologies
»  Computer/software technologies

« Sensorsand controls

*  Worker training issues

* Bugnessdimate issues

» Interdisciplinary project teams

* Funding for interdisciplinary projects

« Exporting

EXAMPLESOF STRATEGIESFOR ENHANCING AND GROWING MANUFACTURING
IN WEST VIRGINIA

»  Go after companies which use the intermediate materids - duminum, sted, glass, chemicds, and
wood products - currently made in WV.

« Put together verticaly integrated industry R& D partnerships to help keep IOF-WV companies
globally competitive, i.e., resource extraction and power generation companies through high tech
computer/information companies work to increase efficiency and productivity of basic industries.

»  Use modern communications technologies to directly link WV's manufacturing companies to
customersin dl parts of the world for immediate customized orders, customer service, etc.

«  Promote companies which manufacture products for West Virginia-rdated activities such as hunting,
whitewater, camping, mountain biking, etc.

»  Seek foreign investment in the state to facilitate the above Strategies.
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