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EXECUTIVE SUMMARY

As electricity restructuring proceeds, traditional concepts of how energy is produced, transported,
and utilized are likely to change dramatically. Marketplace, policy, and regulatory changes will
shape both the domestic and global energy industry, improving opportunities for clean, low-cost
energy, competitively priced fuels, and environmentally responsible power systems. Many of these
benefits may be obtained by commercial deployment of advanced biomass power conversion
technologies.

The United BioEnergy Commercialization Association represents the U.S. biomass power industry.
Its membership includes investor-owned and public utilities, independent power producers, state and
regional bioenergy, equipment manufacturers, and biomass energy developers. To carry out its
mission, UBECA has been carrying out the following activities:

 production of informational and educational materials on biomass energy and distribution
of such materials at public forums;

+ technical and market analyses of biomass energy fuels, conversion technologies, and
market issues;

« monitoring of issues affecting the biomass energy community;

 facilitating cooperation among members to leverage the funds available for biomass
commercialization activities.

DELIVERABLES

The monthly reports filed for this grant are included in the Appendix. The deliverables specified for
this grant (DE-FG36-94G010025, Grant Agreement AO006), entitled United BioEnergy
Commercialization Association (UBECA) Assessing the Potential of Bioenergy, have been sent to
the Report Control Center under separate cover, and include the following items:

Deliverable No.1

e TUBECA Biomass Fact Sheet

o UBECA Membership Information

e Copy of Poster Display for BioEnergy ‘98 Conference

o Draft Biomass Cofiring Brochure (being produced in conjunction with L)

» Hardcopies of pages from the UBECA Web Site —C0 N /) Reyove
o UBECA Industry StatemeM @ /ly)e j
Deliverable No. 2

o Proceedings of Workshops, including Presentations
o Information from the UBECA Annual Meeting (Agenda, Registration List, Presentations)
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Deliverable No. 3

o Collected Market and Technical Studies (Domestic and International) — R%ORMng
[<emov.
Deliverable No. 4

e Biomass Energy Project Investment Network -— /OR v ”7 M) FoRM G7Li° oW —

Deliverable No. 5 Remoy

* Biomass Energy Near-Term Opportunities

MEETINGS AND CONFERENCES

UBECA has been engaged in an active program of industrial outreach with a focus on information
dissemination and technology transfer. In this regard, the members and staff of the Association have
participated in a number of meetings designed to bring together experts from government and
industry. These meetings have served as the main forum for the exchange of ideas concerning the
future of biomass power and have been characterized by strategic planning sessions, technical
presentations, and discussions of policy issues. UBECA has played a leading role in attracting
speakers to some of these meetings and has made presentations at others. Among the meetings which
UBECA has participated in are the following:

» Joint Annual Meeting with the National BioEnergy Industries Association
e Biomass Co-firing Workshops (DOE-sponsored)

e Biomass Interest Group meetings (EPRI-sponsored)

¢ BioEnergy ‘98

e Meetings of the BioEnergy Research Association (BERA)

CONCLUSIONS

Biomass power has developed into a diverse industry. Some 350 biomass power plants with a
combined rated capacity of 7000 MW feed electricity into the nation’s power grid, while an
additional 650 enterprises generate electricity with biomass for their own use as cogenerators.
Estimates of the ultimate potential for biomass energy vary and depend on agricultural forecasts,
waste reduction by industry, and paper recycling. The Electric Power Research Institute puts the
estimate as high as 8% of the nation’s electricity by the year 2010. In addition, it is estimated that
10% of the country’s transportation fuels will be supplied by biomass by 2010, and as much as 50%
by 2030. While the proposed Comprehensive Electricity Competition Act and other energy bills are
tied up in congressional committees, most industry watchers agree that when legislation is passed,
it will include a provision mandating the sale of green power. When that happens, it will give
biomass developers a boost.

UBECA envisions the overall biomass power market expanding in response to 2 number of domestic
and international events:




+ Electric utility restructuring - The need to diversify and differentiate products in
anticipation of greater competition will cause utilities to consider biomass= uniqueness
as an energy product. When customers are given the opportunity to choose their electric
power provider, corporate goals and differentiated services will have a great impact at the
retail and wholesale levels. Also, a portfolio standard or wires charge, if implemented,
is anticipated to support continued development of renewable energy resources, including
biomass power as an attractive option.

e Global climate change - Stricter international agreements for the mitigation of
greenhouse gas emissions are expected to be developed in the wake of the Kyoto Climate
Change Summit. If new agreements are implemented, bioenergy will be one of the most
feasible near-term options to meet ever-tightening air quality standards and may produce
tradeable emissions credits.

* Burgeoning electricity requirements of developing countries - Three factors will affect
the biomass market in developing nations: (1) Price--for many countries biomass is a
cheap alternative to fossil fuel power options; (2) Familiarity--biomass will be favored
for its familiarity in use as a traditional fuel; and, (3) International pressure--if the use of
fossil fuel power expands to accommodate expected population growth, the demand for
global climate change compliance will intensify.

* Government endorsement - DOE, USDA, and the White House Office of Science and
Technology Policy all recognize the synergistic benefits of bioenergy and predict that it
will receive greater government attention in the coming years. As pressure to meet new
air quality standards builds, it is likely that the development of biomass initiatives will
accelerate.

« Community service appeal - In their role as providers of electric power, utilities have
traditionally maintained a sense of obligation to their service region. Despite changes in
the industry, this sense of obligation will not disappear. Even in a competitive era,
utilities can have a great impact on rural economic development. Biomass power can
benefit the local economy by providing incentives for farmers, improving air quality,
creating jobs, and utilizing local resources.

The biomass industry is fragmented, focusing on an array of technologies that strive to produce a
host of energy products. There is a need for greater integration in the industry due to the range of
potential benefits for power generation, production of transportation fuels, and the development of
new coproducts. UBECA will continue to work to realize the vision of an integrated biomass
industry which is market driven and industry led.
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UNITED BIOENERGY COMMERCIALIZATION ASSOCIATION
REPORT ON ACTIVITIES PERFORMED IN MARCH 1998
Activities Completed in March

. Completed first draft of recruitment brochure.

. Attended March 4" hearing of the House Commerce Subcommittee on Energy
and Power concerning the Kyoto Conference. Obtained testimony of Stuart
Eizenstat, Under Secretary of State, and distributed to the membership.

. Attended March 10" hearing of the Senate Appropriations Subcommittee on

Energy and Water Development. Obtained testimony of Dan Reicher and Martha
Krebs and distributed key points to the membership.

. Published and distributed weekly newsletter on global climate change and
electricity restructuring.

. Submitted abstract for possible poster session to Bioenergy ‘98 (Madison,
Wisconsin).

. Received notification that UBECA. grant application ($100K) had been approved
by the DOE Golden Field Office.

. Submitted draft Statement of Work to the DOE Fossil Energy Office/Federal
Energy Technology Center (FETC). Statement of Work is currently in review,
$100K has been set aside.

. Contacted organizations to enhance UBECA’s communication network and
improve its recruiting potential (see complete list attached).

. Contacted members about the DOE/Sandia National Laboratory Request for
Quotations (RFQ) on Small Modular Biomass Power Projects including
Burlington Electric Dept., Bioten GP, Westinghouse, Niagara Mohawk.

. Received Request for Pre-Proposals from the United Soybean Board (USB) for
projects intended to increase the export of soy-based products to Asian markets.
Contacted members (Golden State Import Export) and non-member companies (as
appropriate) concerning the USB solicitation, as well as a solicitation by the U.S.
Department of Agriculture (USDA) on emerging markets for U.S. agricultural
products. Contacted non-member companies manufacturing soy diesel and soy-
based hydraulic fluid about possible partnership with UBECA members.
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. Contacted two companies involved in the development of Stirling engines to
inform them about other relevant RFPs. In accordance with our mission to
increase membership, we are using a recruitment strategy which entails notifying
candidate companies about relevant solicitations and informing them about
potential partnerships with UBECA members.

. Researched other sources of funding, including foundations and philanthropic
organizations that might provide support for biomass power projects based on the

benefits of such projects to local economic development.

. Invoiced the following members for 1998 dues: Westinghouse Electric

Planned Activities in April 1998

. Complete arrangements for spring Board of Directors meeting.

. Attend seminar on “Carbon Trading: Opportunities and Hurdles in the Post-Kyoto
Environment” at the Forum for Environmental Law, Science, Engineering, and
Finance in Washington, DC.

. Obtain copies of missing invoices from DOE; contact accounting firm to prepare
UBECA taxes.

. Follow up DOE/FE/FETC Statement of Work.

. Complete drafts of new UBECA organizational and recruitment literature.

. Continue contacting potential members.

. Complete draft summary of fall ‘97 Board meeting.

. Follow up with United Power Associates for possible membership (discussions in

progress).

Outstanding Issues:

. TTC closeout still not completed.
. Must finalize arrangements with accounting firm to file UBECA income tax
return.




UBECA Contact List - March 1998

International Lead and Zinc Research Organization (ILZRO) on matters of
phytoremediation

Sustainable Energy Coalition for weekly information exchange
Business Council for Sustainable Energy

Biomass Fuel Cell Council (Eric Simpkins)

Bob Lawrence and Associates

Coal Utilization Research Council (co-firing)

Public Technologies, Inc. (PTI) to discuss joint activities geared towards urban
and rural communities

American Forest Products Association
Institute of Paper Science and Technology
Weyerhauser Corporation

Peabody Coal

United Soybean Board

U.S. Geological Survey

United Power Associates




UNITED BIOENERGY COMMERCIALIZATION ASSOCIATION

REPORT ON ACTIVITIES PERFORMED IN APRIL 1998

Activities Completed in April:

Completed one-page information document.

Published and distributed weekly newsletter on global climate change and
electricity restructuring.

Provided information concerning states’ activities in establishing a renewable
standards portfolio

Contacted organizations to enhance UBECA’s communication network and
improve its recruiting potential (see complete list attached).

Attended seminar on “Carbon Trading: Opportunities and Hurdles in the Post-
Kyoto Environment” at the Forum for Environmental Law, Science, Engineering,
and Finance in Washington, DC.

Obtained copies of missing invoices from DOE; contacted accounting firm to
prepare UBECA taxes.

Researched other sources of funding, including foundations and philanthropic
organizations that might provide support for biomass power projects based on the
benefits of such projects to local economic development.

Attended Clean Coal Technologies Conference in Reno. Nevada.

Invoiced the following members for 1998 dues: TVA.

Planned Activities in May 1998:

Complete arrangements for spring Board of Directors meeting.
Follow up DOE/FE/FETC Statement of Work.
Complete drafts of new UBECA organizational and recruitment literature.

Continue contacting potential members.
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Complete final draft summary of fall ‘97 Board meeting with comments received
from Board members.

Follow up with United Power Associates for possible membership (discussions in
progress).

Outstanding Issues:

TTC closeout still not completed.
Must finalize arrangements with accounting firm to file UBECA income tax

return.

UBECA Contact List - April 1998

U.S. Department of Energy, Office of Federal Energy Management Programs
(FEMP)

Peabody Holding Company
Institute of Gas Technology
Coal Utilization Research Council

Southern States Energy Board




UNITED BIOENERGY COMMERCIALIZATION ASSOCIATION

REPORT ON ACTIVITIES PERFORMED IN MAY 1998

Activities Completed in May:

Completed four-page membership information document.

Attended hearing of the House Committee on International Relations concerning
the Kyoto Climate Change Treaty.

Met with Public Technologies, Inc. (Washington, DC) about possible cooperation
and recruitment of municipalities (urban and rural jurisdictions).

Attended Renewable Energy Expo at the Cannon House Office Building
(sponsored by the House Renewable Energy Caucus) in Washington, DC.
Distributed UBECA recruitment literature.

Met with ERC and requested information on the Biomass Fuel Cell Council.

Changed UBECA Website over to <www.energeticsservices.com/ubeca.htm>

Planned Activities in June 1998:

Information requests to be sent for membership directory.
Complete arrangements for Board of Directors meeting.
Follow up DOE/FE/FETC Statement of Work.

Complete drafts of new UBECA recruitment literature.
Continue contacting potential members.

Complete final draft summary of fall ‘97 Board meeting with comments received
from Board members.

Follow up with United Power Associates for possible membership (discussions in
progress).

Begin updating the information on the UBECA website.
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Outstanding Issues:

. TTC closeout still not completed.
. Must finalize arrangements with accounting firm to file UBECA income tax
return.

UBECA Contact List - May 1998

> Public Technologies, Inc.
> Institute of Gas Technology
> TransAlta

> Peabody Holding

> Energy Research Corporation




UNITED BIOENERGY COMMERCIALIZATION ASSOCIATION
REPORT ON ACTIVITIES PERFORMED IN JUNE 1998

Activities Completed in June:

. Attended the DOE-sponsored Biomass Co-firing Workshop at the Edison Electric
Institute.

. Hosted the UBECA Board of Directors meeting in Washington, DC.

. Entered UBECA’s name on the electronic Bioenergy Mailing List hosted by the

Center for Renewable Energy and Sustainable Technologies (CREST) as a means
of increasing contacts within the biomass community.

. Registered UBECA.org as a domain name on the World Wide Web. Began
updating UBECA web site.

J Attended reception in Washington sponsored by Fibrowatt Ltd., pollution control
and energy technologies.

. Discussed membership opportunities with Trigen-Biopower and with PennState
University.
. Held discussions with NREL on collaborative effort to publish Co-firing brochure

as part of our program of industrial outreach.

. Began collecting information from members for a UBECA membership directory
and BioEnergy 98 poster.

. Completed an assessment of the records received from UBECA's former
man:. :ement team: presented our findings to the Board.

Planned Activities in July 1998:

. Begin work on the membership directory and on the co-firing brochure in
conjunction with NREL. Activity is underway to propose a more comprehensive
communication plan.

. Meet with the White House Office of Science and Technology Policy to discuss
initiatives for following up PCAST recommendations and other interagency
biomass opportunities.




Follow up DOE/FE/FETC Statement of Work.

Complete layout of new UBECA recruitment literature (to parallel the
membership directory).

Continue contacting potential members.
Begin draft summary of June "98 Board meeting.

Continue sending weekly electronic newsletter to members (Climate Change and
Utility Restructuring News)

Continue updating the information on the new UBECA website.




UNITED BIOENERGY COMMERCIALIZATION ASSOCIATION

REPORT ON ACTIVITIES PERFORMED IN JULY 1998

Activities Completed in July:

Met with Sam Baldwin of the White House Office of Science and Technology
Policy (OSTP) to discuss following up PCAST recommendations and other
interagency biomass opportunities.

Completed paper for Bioenergy ‘98 poster session with contributions from
UBECA members. Began work on poster layout.

Began updating the new UBECA web site.

Followed up DOE/FE/FETC contract funding and spoke with Phil Goldberg,
FETC. The Statement of Work has been approved and a sole source justification
has been submitted. Currently awaiting additional paperwork and DOE transfer
of funds.

Continued discussions with Jim Jones of NREL on collaborative effort to publish
co-firing brochure as part of our program of industrial communication and
outreach.

" Requested that TTC turn over all outstanding UBECA records to Energetics.

Planned Activities in August 1998:

Continue working on the membership directory and on the co-firing brochure in
conjunction with NREL.

Make arrangements to attend Bioenergy ‘98 and to hold a UBECA “planning
session” with the members.

Complete layout of new UBECA recruitment literature (to parallel the
membership directory).

Begin draft summary of June ‘98 Board meeting.

Continue sending weekly electronic newsletter to members (Climate Change and
Utility Restructuring News)

Continue updating the information on the new UBECA website.

Begin preparation of the FY ‘99 Financial Assistance Package to DOE/Golden
Field Office along with the next UBECA planning document.

Contact NBIA about plans for joint annual meeting in Washington.




UNITED BIOENERGY COMMERCIALIZATION ASSOCIATION

REPORT ON ACTIVITIES PERFORMED IN AUGUST 1998

Activities Completed in August:

Met with Ray Costello to discuss EERE funding situation for FY” 99.

Completed draft summary of the June Board of Directors meeting and sent it out
for review and comment.

Continued work on BioEnergy ‘98 poster layout.
Continued updating the new UBECA web site (www.ubeca.org).

Followed up DOE/FE/FETC contract funding. Currently awaiting additional
paperwork and DOE transfer of funds.

Began working with Jim Jones of NREL on co-firing brochure as part of our
program of industrial communication and outreach.

Planned Activities in September 1998:

Continue working on the membership directory and on the co-firing brochure in
conjunction with NREL.

Continue working on new UBECA recruitment literature.
Complete the poster for BioEnergy ‘98.

Continue sending weekly electronic newsletter to members (Climate Change and
Utility Restructuring News)

Continue updating the information on the new UBECA website.
Prepare FY’99 UBECA Program Plan.

Plan for next board Meeting.




UNITED BIOENERGY COMMERCIALIZATION ASSOCIATION

REPORT ON ACTIVITIES PERFORMED IN SEPTEMBER 1998

Activities Completed in September:

Completed BioEnergy ‘98 poster.
Submitted biomass article for publication to Renewable Energy World magazine.
Continued updating the new UBECA web site (www.ubeca.org).

Followed up DOE/FE/FETC contract funding. DOE transfer of funds to UBECA
has been completed for Phase I activities. A second transfer of funds is pending.

Continued working with Jim Jones of NREL on co-firing brochure as part of our
program of industrial communication and outreach.

Planned Activities in October 1998:

Continue working on the membership directory and on the co-firing brochure in
conjunction with NREL.

Submit deliverables to DOE Golden Field Office.

Continue working on new UBECA recruitment literature.

Attend BioEnergy ‘98 in Madison October 4-8.

Submit brief article on BioEnergy ‘98 to Renewable Energy World magazine.

Continue sending weekly electronic newsletter to members (Climate Change and
Utility Restructuring News)

Continue updating the information on the new UBECA website.

Prepare FY’99 UBECA Program Plan.

Continue follow-up of recruiting activities and other strategic alliances.

Plan for next Board meeting in early December.



Contract #bE-F G36-94G010025 Deliverable No. 1

UBECA Produced Brochures

Biomass Fact Sheet

UBECA Membership Information

Poster Display for BioEnergy ‘98

Draft Cofiring Brochure (being produced in
conjunction with NREL)

UBECA Web Site

UBECA Industry Statement

Prepared by
UBECA

United BioEnergy Commercialization Association
Columbia, Maryland

Prepared under contract to the

U.S. Department of Energy
Biomass Power Program

September 1598
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United BioEnergy Commercialization Association

List of Member Companies and Associations (7-23-98)

Members
Electric Utilities and Associations

Burlington Electric Department (Burlington, Vermont)

Central and South West (Tulsa, Oklahoma)

Edison Electric Institute (Washington, D.C.)

General Public Utilities (GPU) Genco (Johnstown, Pennsylvania)
National Rural Electric Cooperative Association (Arlington, Virginia)
Niagara Mohawk Power Company (Syracuse, New York)

North American Power Group (Englewood, Colorado)

Northern States Power Company (Minneapolis, Minnesota)
Northern Indiana Public Service Company (Hammond, Indiana)
Southern Company (Birmingham, Alabama)

Tennessee Valley Authority (Chattanooga, Tennessee)

Associate Members

Electric Power Research Institute (Palo Alto, California)
Bioten GP (Knoxville, Tennessee)

Council of Great Lakes Governors (Chicago, lllinois)
Golden State Import Export (Pomona, California)




United BioEnergy Commercialization Association

7164 Gateway Drive
Columbia, MD 21046
Joe Badin phone: 301/621-3002, 621-3003
Executive Director fax: 301/621-3725
e-mail: enesupf @ix.netcom.com

MEMBERSHIP INFORMATION

BACKGROUND

The United BioEnergy Commercialization Association (UBECA) was formed in 1994 to
encourage the development of sustainable biomass resources and economically competitive
biomass energy conversion technologies for the benefit of electric utilities, power producers, fuel
suppliers, their customers, and society. Electric utilities and other power producers joined
together to form the nonprofit association in collaboration with the Electric Power Research
Institute (EPRI) and the U.S. Department of Energy (DOE). Building upon the experience of its
members, UBECA is responding to the challenge of commercialization by defining appropriate
commercialization paths for various biomass technologies. UBECA also provides contacts and
facilitates joint development projects as, and where, appropriate.

UBECA activities reflect the needs of the marketplace. Of significant near-term interest to
UBECA members is cofiring biomass with coal. This technology, which can reduce coal
consumption by as much as 15%, has been demonstrated at several power plants to be technically
feasible. Because the possibility of cofiring in coal-fired facilities exists today, this pathway can
be a near-term contributor to greenhouse gas reduction. In addition to cofiring, UBECA’s
interests extend to advanced gasification technologies and to promoting the use of forest and
agricultural residues, short rotation woody crops, such as poplar and willow, and dedicated
herbaceous energy crops, such as switchgrass.

Located in the Washington, D.C. area, UBECA maintains close contact with the U.S. Department
of Energy’s Office of Energy Efficiency and Renewable Energy which administers the DOE
Biomass Power Program. UBECA also maintains contact with the National Renewable Energy
Laboratory in Golden, Colorado and the Oak Ridge National Laboratory in Oak Ridge,
Tennessee. Along with other leading institutions, these National Laboratories are working to
develop low-cost, high-quality biomass feedstocks and efficient technologies for converting
those feedstocks to energy.

UBECA invites and encourages the support of qualified members to join with other industry
leaders to promote the use of biomass as the renewable fuel of choice for companies who have
coal-firing assets and experience, and for companies seeking fuel flexibility and other strategic
competitive advantages.




PROGRAM

UBECA’s mission is to serve as the primary voice of power producers with an interest in
biomass power generation, and to encourage the development and commercialization of
sustainable biomass fuel resources and economically competitive biomass energy conversion
technologies. To achieve this, UBECA has developed the following four-point strategy:

«  Encourage the private sector commitment: UBECA acts as a forum for the exchange of
ideas on how biomass can be utilized to the maximum benefit of both the electric service
provider and the customer. UBECA identifies opportunities for new bioenergy conversion
technologies in both domestic and foreign markets, and assists its members to identify
barriers that may restrict the entry of those technologies.

o Track government research, development and demonstration activities: UBECA stays up
to date on the annual budget process of the U.S. Department of Energy’s Biomass Power
Program. UBECA members are kept apprised of trends in funding and of new government
initiatives to increase the use of biomass in electric power applications. Such initiatives may
include cooperative agreements which make it possible for members to leverage their
participation in the program. Members are also informed of legislative and regulatory issues
which might impact the market for biomass power technologies.

«  Monitor restructuring of the electric power industry: Members are provided with
information on utility restructuring initiatives at both the federal and state levels, renewable
portfolio standard disclosure requirements, and changes in the fast-developing area of
emissions allowance trading. UBECA keeps its members informed through its weekly
electronic newsletter, Climate Change and Utility Restructuring News, and in so doing, on
the competitive edge in an age of increasing market uncertainty.

«  Nurture cooperation and partnership: UBECA brings together representatives of the
power industry, agriculture, the federal government, and the financial community ina

concerted effort to ensure America’s sustainable energy future and continued prosperity.

As the electric power industry transforms itself to meet the needs of a deregulated marketplace, it
will become ever more critical to identify and develop high-value bioenergy market niches while
pursuing environmentally benign methods of electricity production. Successful research,
development, and demonstration projects must be linked to commercialization strategies that
provide incentives, and lower the risks and costs associated with new facilities. UBECA can
help its members evaluate new and unique technologies for this competitive marketplace, and
facilitate their advancement toward full commercialization.




MEMBERSHIP BENEFITS

As utility restructuring proceeds, traditional concepts of how energy is produced, transported, and
utilized are likely to change dramatically. Marketplace, policy, and regulatory changes will shape
both the domestic and global energy industry, improving opportunities for clean, low-cost
energy, competitively priced fuels, and environmentally responsible power systems.

Membership in UBECA provides a mechanism for your company to be kept informed of the
issues and important developments taking place in the areas of global climate change and utility
restructuring. While Congress debates ratification of the Kyoto Climate Change Treaty, the
Administration has put forward a five step Climate Change Proposal to reduce greenhouse gas
emissions. The proposal includes binding targets for reducing greenhouse gas emissions below
1990 levels and a $6 billion program of tax cuts and R&D spending to spur the development of
key renewable technologies, such as biomass. Power generators are therefore facing the prospect
of having to reduce carbon dioxide emissions while, at the same time, adapting to the
uncertainties of a deregulated marketplace. UBECA acts in concert with allied trade associations
to ensure that biomass is considered along with such renewable energy sources as wind,
hydroelectric, and solar in the context of “green pricing” or a renewable energy portfolio
standard, wherever such standards become law.

In addition, member companies receive the following benefits:

*  Access to current industry developments through UBECA’s weekly electronic newsletter
Climate Change and Utility Restructuring News.

*  Point of contact to address common problems related to biomass technologies and their
commercialization.

*  Information clearinghouse and source of data for the biomass power industry.

*  Annual conference conducted jointly with the National Biomass Industries Association
featuring speakers from government, industry, and the world financial community.

WHO CAN JOIN

UBECA welcomes the participation of all companies who have an interest in advancing the use
of biomass as a renewable energy resource. Any power producer may become a Regular (voting)
Member of UBECA, and any other interested organization may become an Associate (non-
voting) Member. Our membership includes investor-owned and public utilities, independent
power producers, state and regional bioenergy organizations, equipment manufacturers, industrial
cogenerators, fuel suppliers, and biomass energy developers. The membership application on the
back lists the various categories of membership and the dues for each category.




UBECA Membership Application

My organization is applying for Regular Membership. It is an (check one):

Electric utility
Owner or operator of independent, non-utility generation equipment

Owner or operator of power generation equipment used for supply of own electric load
Organization of electric utilities or other power producers

Other (describe)

Quoaan

or, my organization is applying for Associate Membership:

D Describe:

A. For Regular Membership Application: Our dues for a 12-month introductory membership will be:

[J $2:666 $1,000 (for revenues less than $30 million)

(0 $4,000 $1,000 (for revenues between $30 and $300 million)

01 $6:608 $1,000 (for revenues between $300 million and $3 billion)
CJ $8:660 $1,000 (for revenues greater than $3 billion)

O $40,606 $1,250 (for multi-organization member*)

* This membership option is available to organizations such as joint action agencies and their municipal members, generation & transmission
cooperatives and their power distributors, holding companies and their operating companies, and power producers and their parent organizations
and subsidiaries. Any such family of companies, if they do not wish to join as individual members, may join UBECA as a group for a single,
total fee of $10,000. Membership privileges (e.g., participation on committees, member fees at meetings, inclusion on Member Mailing List,
receipt of UBECA publications) are available to all related organizations within the family. The only limitation to a family membership is that
only one voting (member) representative may be appointed. This option applies to power producer families provided the included subsidiaries
are 100% owned by the parent company.

B. For Associate Member Application: Our dues for a 12-month introductory Associate membership will
be:

0 $2;600 $500 (for all Associate Members)
C. For all applicants:

J Payment of the membership fee is enclosed.
O3 Payment of an invoice for the membership fee will be paid within 60 days.

Upon becoming a member, , agrees to abide by the By-Laws of the United

BioEnergy Commercialization Association. All dues shall be in effect for one calendar year from date
received in this office.

Company:

Designated representative:
Address:
Phone: Fax: E-mail:

Date: Authorized signature

UBECA, 7164 Gateway Drive, Columbia, MD 21046, Phone- 301/621-3002, 621-3003, Fax: 301/621-3725
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To serve as the primary voice of power producers with an
interest in biomass power generation.

* To encourage the development and commercialization of
sustainable biomass fuel resources and economically
competitive biomass energy conversion technologies.

Burlington Electr

The Buriington Bectne Dep.
50% owner of the Joseph ©
Station, a 50 M\Ue woodr-
McNell Station is now the «
Energy bomass gasification
successhul, the progect walt o
generate electncity more err
rhoni ot e rivind than cument wood-burning
hsved vand rad advanced gas turbines and »
Generating Statron, and a- 3=
@ FERCO. were selecrea by Re-
Py Magazine t
gasifier as one of the top 10+

products of 1998

REY ACTIVITIES
* Production of information and educational materials on
biomass energy and distribution of such materials at public forums; g
* Technical and market analyses of biomass energy fuels,
conversion technologies, and market issues:
* Monitoring and reporting on Congressional, State, and |
Administration issues affecting the biomass energy community; and
* Assistance to members in commercializing biomass in a 5
restructured energy marketplace.

Equpment Dvelopment an egloyment
", <FEE | BIOTEN 6P

LY 2T

- LA BIOTEN GP has developed both a

; Slomass fuel processing system and &
Siomassfired combustion turbine power!
plant. The fuel procersing system
Provicies the uniform, dry biomass fuel
stream tecuured o RIpport cofiring
appicancns. The combustion turbine
power plan. inckading the fuel
processng system, generates 6 MW
4nd produces usable themal energy and)
marketable ash

I

"~ Bomass Market

United BioEnergy Commercialization Association

List of Member Companies and Associations |
Council of Great Lakes Governors
The Counal of Great Lakes Covemors 15 a prvate. nonprofit organgation .
devoted to workmg cooperatively on public policy tsiues COMmON 10 s erght
Electric Utilities and Associations Northern Indiana Public Service Company Pemrahani o The Coonsl of oot e Coce P s
(Hammond, Indiana) U Depormnn oF o o Enery Pragrom under conirac wih he
. 3 .S rtment ergy ective of the program is to simulate the |
Burlington Electric Department (Burlington, Vermont) Southern Company (Blrr:mngham. Alabama) procteon and iseof mxxo;:muzxm:zmam?;: '
Central and South West (Tulsa, Oklahoma) Tennessee Valley Authority (Chattanooga, Tennessee) the public and privase sectors !
Edison Electric Institute (Washington, D.C.) J
General Public Utilities (GPU) Genco C )
(Johnstown, Pennsylvania) Associate Members fe Central and South West Corporation i
National Rural Electric Cooperative Association 3 gj
Py = Central and South Weat (CSW) has recerved recogmibon foe
(Arlington, Virginia) Bioten GP (Knoxville, Tennessee) e wasie snergy technolopy kutes (W
s rated & larm a (LB T 1)
Niagara Mohawk Power Company (Syracuse, New York) Council of Great Lakes Governors (Chicago, lllinois) s 1998 o0 aity sossstnt s oo s pams
North American Power Group (Englewood, C_olorado) Golden State Import Export (Pomona, California) e o v o ot oy
Northern States Power Company (Minneapolis, feasbiity study will be completed loter this year
Minnesota)

AETEme— v e




rcidhzation fAsso
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Recyclable Ash Advanced Biqenergy/Biomass
Soil Amendment Cofired with Coal Plant

E T ey

Northern Indiana Public
Service Co.

Northem Inclana Publc Serviie Company
(NIPSCO) and EPRI sponsored cofiring teste
of urban wood waste with Powder River
Basin (PRB) coal at the Michigan Cy
Generation Station Boiler #12. [t was the
™most extensive test lnvolving urban wood

with the Minnesota Valey Afatfa Producers (MNV)

prchase enough “farm-prown, doted-oop™ biomass GENCO
ation resousces to supply 75 MWk of power 1o -

the NIP system by December 31, 2000. This 75 MW

tncrement represents Phase | of NSP's legislative

comemitment 10 have 125 MW of farmgrown, dosed- GPU Genco

loop tromass generation in place by the end of 2002,

Onca the power plant is operating, It will be the first ALP3 ey Pt Comeromy oo 0 skt Tcios

CPU Genco ks currently in the desgn phase of a long term sawdust cofiring project at Seward waste with some 1000 tons of bicofuel co-
dedicated crop-faed plant of its size in the world. Northem Station on #12 Boller. The company expects to be burning sawdkist on a sustained basis fired with a blend of PR and Shoshone
Gates also hat expenence cofiring coal and forest residues before the end of this year. The $2.000.000 project is being sponsored by the Department of coal. The test results demonstrated that co-
at its Bay Front Station In Ashland, Wisconsin, Energy (DOE). EPRL the Upgraded Coal Interest Group (UCIG). GPU Geneo & others. It will fring could be accomplishect and that

the long term and cost factors related to sawdust cofinng on a 32 there were no technical fstal flaws to
MWe pulverized cosl wall-fired boilez, There will also be parametri cofiring of utity wood depiaying this technology.

waste (poles, coteamns, spools & pallets) Gunng the two-year test period.

Mah

Niagara k Power Company
Niagara Mohawk (NIMO} has been a leader In researchung
the use of short rotation woody crops as 8 feedstock and
currently has 8 135 ocre willow plantabon under cltivation.
Edison Electric Institute NIMO. along with New York State Electric 3nd Gas, and the
State University of New York Cotlege of Environmental

T
Development Southern Company souTHERN o0
4 Southem Company has been investigating boomass as an

‘sRernative foel for more than 8 years Inldaily asa means of
resolving cnstomer wood waste disposal ssues and a5 &
way to reduce Landfill pressures. Blomads energy research SRS

COMP
Enerpy o Sare Your $ortt

Ection Electric fnstitute (EED 1 the association of EE Science and Forestry, is » member of the New York Setix

tharehoiderowned electne companies  EEN members. Consortium, Wilkow has been test fired at the Creenldge »  Field tests of wood/coal cofimg by comilling
generate approximately 79% of all of the electrcity station of New York State Electric and Gas (10%. i) MWe). »  Comdxstor stucties of paper mull skudge cofiring
generated by electric utibties In the United States, and distribute 75% of all of the electricity that NIMO has test coftred 80 tons of wood waste at its Dunlark. o Direct Inyection wood coffring test

15 Aistnbuted 30 customens £E1's Climate Challenge is a voluntary effort to recuce, avoxd of New York station (15%, 13.5 MWe), .

Enpact of wood/coal cofired ash on the propertres.
wgueser greenhouse gases . It is the world's Jargest and most successful voluntary ininatve on

globel chimate change  DOE eshmates that in the year 2000 the voluntary actions and initiatives
Yy EEI's member companmes, inchuding the use of biomass fuels, wall reduce, svond and secuester
more than 170 milion metrx tonnes of carbon Goxide-equivalent greenhouse gases

of concrete
tnvestigation of swatchgrasvcos] cofiring (ongoing)

Tennessee Valley
Authority

North American Power Group, Ltd.

National Rural Electric Cooperative Association North American Power Graup, Lid.. ("NAPGT) develops. owns and operates biomass

fired pawer generation faciities as well a3 developing snd managing other fadlibes TVA has demonsirated &
The National Rurat Electric C: {NRECA) ts the ‘which uze noncommercial fuels as ther prncipal form of energy for power procixtion. <ommitment to INveshgaing
nanonal interegs of the nearly 1,000 elecing cooperatives tenang 30 mulhon NAPG's faciltes have been in contimuous base load operation for over 12 years. renewadle energy resources
praple in 46 uates. Electric cooperatives serve mone than 12 million farms, // cotlectvely dispasing of over 1,040,000 tons of waste wood and wood related products through vanous Somass <o~
homer, Kkhodls, churches, IMgation systems. Susinesses and Gther sanually. NAPG's faalties were the fint in Calfornia 10 be centdied a5 rencwadle energy firmg tests and operations, and
euabluniments in 2,600 of the 3,128 counties  Bleainc cooperatives are 4 providers. NAPG a0 has completed the “loop™ by having &s byproducts approved for energy crop environmental
predominantly located in rursl areas where biomass aops are grown They . agrcultursl use. Senefit assessments. Coent

<an unifize thes renewable retource when cost effective or when
environmantaly prefemed. NRECA has financed research projects m the use
of biomast, and 8 number of members are Involved in sudying of working on
bomas provects

efforts are concentrated on
gauficanon of bomas as 3
supplementat boder fuel
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Percent NO, Reduction= Cofiring. Wood: With Coal Compared-to 100% Co
-@ b NO, perMBtu.

< Percent Cofire (heat basis) e Range of Percent Cofire (heat basis)
. PercentNQ, Reductiarr ® Hange of PercentNO,. Heduction
. 25%
o2 20%
S
a.;. @
o2 O"
o =
=1 — . =
= ! ]
’ .i &
T
1 |
| , . !
g ! ]
0
GPU: NIPSCO— TVA- T TVA-
Seward= Michigam=City:. . Allem— - Aller=

(Easterm-Coal):. (WesterrrCoaly. -

Coﬁringbiomasswittrcaal.—hasenvimnmmtakadvamages,.including:reducing'greenhnusegasassucrrascaxborrdioxide
{CQ;) andt acidt raim precursarssuctrassulfuc dioxide:(SO;). and: nitragerroxidess(NQ,). Almostalk biomassis lowcine
sulfurcontent; sa. SO5 reductions arestypically proportional ta the biomassinput: Furthermuores somerbiomassfuels; such
aswoodrarealsalow irrnitrogerrcantent=Hecent tests sponsored by the: Electric Power Hesearclrinstitute: (EPRI}and
the.U.S_Oepartment of Energy (DOEY conductedtat 10 utility bailers.cofiting up ta 7% wood show. NO;, emissionscarn
 be reduced-as muciras=15% comparedt-witircoat-only operation=The results—whichrdependrarr firing configurationrand

boiler type—did not explares aptimizing NO;. reductions=




Industry Surveys Performance

SEVERAL YEARS OF OPERATING EXPERIENCE AND TESTING HAVE ALLOWED

POWER COMPANIES TO DELINEATE THE TECHNICAL AND ECONOMIC ISSUES

ASSOCIATED WITH COFIRING BIOMASS WITH COAL.

Economic Requirements

The economics of cofiring are highly site-specific
and depend on the layout of the power plant and the
availability of low-cost biomass fuels. A typical cofire
installation includes modification to the fuel-handling
system and storage for biomass. Costs can increase
significantly if facilities for wood drying or size reduc-
tion are required, or if a separate feed to the boiler
is required. For pulverized-coal boilers, retrofit costs
range from $150 to $300 per kilowatt (kW) and higher.
The lowest-cost opportunities are with cyclone boilers.
for which costs may be as low as $50 per kW.

The more important cost factor, however, is fuel
supply. Costs for biomass fuels depend on a number
of factors such as climate and proximity to population
centers and industries that handle and dispose of
wood. Usually the cost of biomass fuels must be
equal to or less than the cost of coal (per MBtu) for
cofiring to be economically successful. Some utilities
reduce fuel costs by cofiring with biomass; the
Tennessee Valley Authoirity, for example, estimates it
will save $1.5 million per year in fuel costs cofiring at
its Colbert plant.

Bay Front

R

Allméosdﬂ’{mq‘.‘-’:x =

col

Technicai Chailenges

Several technical questions having to do with fuel
feed, boiler chemistry, and ash deposition and dispos-
al have been defined and are approaching resolution.
Losses in boiler efficiency due to cofiring are small
(0.3 to 0.6 points out of 85 to 88 percentage points)
and are usually due to higher moisture content in the
biomass fuels. A consensus is emerging that cofiring
is feasible at the majority of coal-fired power plants.

However, many power companies sell fly ash for
use in making Portland cement: currently the standard
set by the American Society for Testing and Materials
require only “coal ash” be used in the mixture. Until
this standard is changed to specify performance
instead of “coal ash,” cofiring biomass may alter the
ability of plant managers to sell ash for use in making
cement. Several utilities are working with the U.S.
Department of Energy (DOE) to resolve this issue.

'Biomass Cofiring Plants
In Commercial Operation
® Demonstrations Conducted

d Tests Planned

Over the last decade, electric utilities
across the country have implemented
biomass cofiring in demonstrations and
in commercial operations. Today, five
power plants are cofiring coal with wood
residue products and a sixth plant
recently shut down after 10 years of
operation. Five more plants are planning
tests some time in the next year. As a
result of this experience, information

is now available on the technical and
economic performance of cofiring
biomass with coal.




Customers Support Clean Energy

T Biomass cofiring may represent an opportunity
for both consumers and power companies. In recent
polls, consumers have indicated their willingness to
support green-pricing and renewable energy pro-
grams. Some consumers are paying a premium for
renewable energy, typically 10% or less of their entire
bill. For power generators, biomass may represent the
most plentiful and economic supply of locally available
renewable energy.

Cofiring may also represent an opportunity for
power companies to provide with new services to
important customers. This opportunity exists for pro-
viding industries such as construction or transportation

na der uIt S et : p oo , a way to discard large quantities of wood, or providing

el o v e b ey industries suich as forestry, wood products, pulp and

customers who are sensitive to environmental issues. paper, agriculture, and food processing a way to dis-
pose of large quantities of residues. In these loca-
tions, the cost of biomass fuels can be relatively low.
Thus cofiring can provide both a service to industrial
customers and renewable energy for environmentally
conscious customers at the same time.
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Contract #DE-FG36-94G010025

- UBECA -

PROCEEDINGS OF:

*  Workshops
- Presentations

* Annual Meeting
- Agenda
- Registration List
- Presentations

O 0, 0
0’0 0’0 0’0

Prepared by
UBECA

United BioEnergy Commercialization Association
Columbia, Maryland

Prepared under contract to the

U.S. Department of Energy
Biomass Power Program

September 1998
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- UBECA -

WORKSHOPS

* Presentations

BOARD OF DIRECTORS MEETINGS
* Meeting Summaries
* Presentations

Deliverable No. 2



Semi-Annual M—eeting
USDOE Biomass Power Program

January 21 - 22, 1998
The Mayflower Hotel
1127 Connecticut Ave NW, Washington, D.C.
(202) 347-3000

Wednesday, January 21, 1998

9:00 - 10:15 am

10:45 - 10:30

10:30 - 12:15
10:30 - 10:50
10:50 - 11:10

110 - 11:30

11:30 - 11:50
11:50 - 12:10

12:15 - 1:30

DOE Overview and Comments

Moderator - Lynne Gillette ,-
Allan Hoffman - Invited Comments

Gary Burch - Invited Comments

Ray Costello - Program Overvicw

Lynnc Gillette - Technology Characterizations

Break

Project Overviews
Moderator - Lynne Gillette

Biomass Power for Rural Development - Jim Spacth, GO

Vermont and Hawaii Status - Robert Martin, GO

Sandia Overview: Modular Systems RFP and Combustion Studics -
Tom Mancini. SNL

Feedstocks - Lynn Wright, ORNL

NREL Overview - Helena Chum, NREL

Lunch

Afternoon Sessions - Stakeholder Organizations
Theme: Organizational overview and ways to work together

Moderator: Lynne Gillette
1:30 - 2:00 NBIA
2:00 - 2:30 UBECA
2:30 - 3:00 World Bank
3:00 -3:15. Break
3:15 - 3:45 USDA - Roger Conway
345 -4:15 - DOE Regional Biomass Program
4:15-445 USAID - Ross Pumfrey ’ : . .
. 445 -5:15 Business Council for Sustainable Energy. - Michael Marvin
5:30 - 7:00 " Reception




United BioEnergy
Commercialization Association

Joe Badin
Executive Director

Presentation to the Semi-Annual Meeting of the
U.S. DOE Biomass Power Program

January 21, 1998
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Membership: Serving
Diverse Needs

e Current Membership
— 16 Full Members
— 4 Associate Members

o Key Strategic Objective:

i Self-sustaining association after
5 years (2003)

Target industrial cogenerators, agricultural organizations,
independent power producers, and “green” power marketers.
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UBECA Inputs

Legislative/Regulatory Drivers
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f Biomass Commercialization

* Major drivers

* Major markets

* Major challénges
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Major Industries

* Forest products

* Pulp and paper

e Other large cogenerators
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Benefits of Cofiring

e Achieve reductions in atmospheric CO,
— Low-cost, low-risk, near-term solution

 Biomass is easily stored and dispatched
(compared to other renewables)

e Makes best use of existing assets

e Greatly expands the potential market for
] - biomass

. e Reduces waste disposal‘at landfills

l
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Major Challenges

e Fuel avalilability

e Transportation costs

e |ow cost of conventional fuels |
e Public awareness of biomass as “green”.

'4
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Member Needs

o Keeping well-informed
— Swiftly changing industry - analyze uncertainties
— Regulatory changes and incentives
— Technology cost & performance, R&D issues
— Coordinated activities
e Obtaining competitive edge
— ldentify near-term, creative niche markets
— Reduce deployment risk
— ldentify cost-effective integrated systems

— ldentify business partners and appropriate financial
arrangements
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UBECA’s Emerging Agenda

— Provide a forum to promote bioenergy

— Expand outreach to encompass
agricultural, forestry, and environmental
stakeholders

— Develop a near-term game plan for
increasing market awareness

— Identify critical RD&D needs and targets

— Accelerate commercialization: establish a
biomass project finance network

M e e T g A R R
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Key Messages

Resources are large, low-cost, and widely
available

Environmental benefits are significant and
can be gained today

Biomass energy can help to revitalize rural
economies

Biomass power can improve a utility’s image
with its customers

Cofiring makes sense today ... and other
technologies are on the horizon
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UBECA Mecmbers

16 Reqular Members Northern States Power Company
Burlington Electric Central and South West Services
Edison Electric Institute Southern Company:
Electric Power Research Institute Georgia Power Company
General Public Utilities: Southern Company Services

Pennsylvania Electric Company Tennessee Valley Authority

GPU Service Corporation

GPU Genco 4 Associate Members

GPU Energy Bioten GP
National Rural Electric Coop. Assoc.  Council of Great Lakes Governors
Niagara Mohawk Power Corp. Westinghouse Electric Corporation
North American Power Group, Ltd. Golden State Import Export

“Northern Indiana Public Services Co.
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UBECA Activities I.ead to Market Results

Briefs Issues
e feedstocks e regulatory
e technologies e economic
e power e financial
conversion e commitments of
processes potential
artners

Case Studies

e components of
. successful
projects

e |essons learned

Cost-Benefit Analyses
e target costs vs. real costs
e cost-effective biomass energy systems

l

Accelerate Commercialization

i
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UBECA

< Membership Update

< Activity Summary

« EPRI Biomass Interest Group

JOSEPH S. BADIN
June 24, 1998
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MEMBERSHIP UPDATE




MEMBERSHIP STATUS

Currently UBECA has 15 member organizations with total 1998-1999
dues of $72,000.

On-going recruitment activities:
Interested Organizations:
e Delmarva Power (Connectiv) - Mike Zoccola
» Foster Wheeler - Neil Raskin |
* Penn State, Energy and Fuels Research Center - Joel Morrison

* State University of New York - Tim Volk

Issues

* Honorary membership for National Laboratories
 Joint membership option with NBIA




CURRENT MEMBERS

Bioten GP
% Burlington Electric Dept.

% Central and South West

% Council of Great Lakes Governors

% Edison Electric Institute

% Electric Power Research Institute

% General Public Utilities (GPU) GENCO

% Golden State Import Export

< National Rural Electric Cooperative Assoc.
% Niagara Mohawk

< North American Power Group

‘¢ Northern Indiana Public Service Company
% Northern States Power
Southern Company 77
Tennessee Valley Authdrity



EXTENDING OUR PROFESSIONAL
NETWORK

< DOE FEMP Renewable Energy Working Group
Sustainable Energy Coalition
Business Council for Sustainable Energy
Biomass Fuel Cell Council
Public Technologies, Inc.
Coal Utilization Research Council
Renewable Energy Policy Project
Australian Biomass Energy Task Force

The World Bank (Brazil)



CONTINUING CONTACTS

Institute of Paper Science and Technology (Gary Baum)
Weyerhauser Corporation (Del Raymond)

Peabody Coal (John Wooten)

United Power Associates (Steve Shurts)

Institute of Gas Technology (Francis Lau)
* Endesco (IGT subsidiary)

Minnesota Power (Mike Cashin)
Trans Alta Utilities (Malcolm McDonald)

National Association of State Departments of Agriculture (Jeff Anliker)



OTHER PROSPECTS

American Forest Products Association

Independent Power Producers
* Trigen Energy

* Calpine

e Others

The White House (OSTP)

Collaborations for Foundation Gants
(Education and local economic development)

Proposed strategic planning and technology roadmapping role
crosscutting several sectors




ACTIVITY SUMMARY




ACTIVITY STATUS

Published and distributed weekly newsletter on global climate change
and electricity restructuring

Produced new UBECA membership literature (new 1-pager and new 4-
pager). Focused on recruitment efforts.

Collecting information for a member directory
Disseminated literature at the House Renewable Energy Caucus Expo

Attended the EPRI Biomass Interest Group meetings

Attended post-Kyoto hearings, appropriations hearings, a seminar on
Carbon Trading, and a BERA meeting.

Attended biomass energy reception at the British Embassy

Distributed information on RFPs (small modular biomass power projects
and other opportunities with USDA, the United Soybean Board)




ACTIVITY STATUS (coONTINUED)

< Attended DOE Cofiring Workshop

DOE Golden grant ($100K) is active

DOE/FE/FETC grant is pending

* Proposed changes in scope to include planning/roadmapping and
monitoring of international activities

Reviewed DOE/FETC SBIR Phase I Biomass Gasification Proposal

Expand communications, outreach, and website development activities

Poster accepted for BioEnergy ‘98
Developing column for biologue and article for trade publication

Sorting through information and preparing options for reasonable TTC
closeout
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OVERVIEW OF

EPRI BIOMASS INTEREST
- GROUP MEETING

MAY 28-29, 1998




EPRI BIOMASS INTEREST GROUP
(EVAN HUGHES)

«» About 35 attendees

% See enclosed agenda and background summary

Common key drivers

» Economics and operational justification
Renewable Portfolio Standards
Green Power
Customer Retention/Relations

Other competitive advantages/benefits

12



EPRI BIOMASS INTEREST GROUP
| (EVAN HUGHES) (contmvuep)

% Discussion resulted in the following list of needs (not in priority order)
for demonstration projects:

* Reduce to least capital cost
Determine best way to feed into a boiler
Environmental benefits
Leverage dollars
Gain more interest
Select projects with agreed criteria
Regulatory supports
- 1incentives
- eliminate barriers
- information exchange
“Roadmap” (proposed UBECA role)
- consensus vision
- definitions
- quantify RPS mandate and ability to meet

13



EPRI BIOMASS INTEREST GROUP
(EVAN HUGHES) (contivuep)

< Discussion resulted in the following list of needs (not in priority order)
for demonstration projects: (continued)
Credibility
Real sites to visit
Meet a mix of needs (research, demo, others)
No policy positions
Intellectual property/credits/rights
Capture Europe (experience and market)
Ash quality (marketability)
Outreach/synergy/collaborations - avoid overlaps
Bring in wood, chemicals, industries
Answers: pollutants, char burn out; size, infrastructure; corrosion;
costs

Disseminate results; get feedback

14



EPRI BIOMASS INTEREST GROUP
(EVAN HUGHES) (CONTINUED)

Discussion resulted in the following list of needs (not in prlorlty order)
for demonstration projects: (continued)

Public information/web page

Work load sharing

Monitoring legislation and regulations

Meetings/site visits/technical exchange

Issue appropriate reports

15



WRAP-UP

/

¢ Open Discussion
** Questions

9.

< Recommendations

16



Contract #DE-FG36-94G010025 Deliverable No. 2

- UBECA -

ANNUAL MEETING

* Agenda
* Registration List
* Presentations
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BIOMASS ENERGY:
DYNAMIC SOLUTIONS TO GLOBAL PROBLEMS

hosted by the
National BioEnergy Industries Association
and the
United BioEnergy Commercialization Association
in

Washington, DC

at
‘/// A The Jefferson
|

December 8-9, 1997

The National BioEnergy Industries Association (NBIA) and the United BioEnergy
Commercialization Association (UBECA) will host a one-day workshop to exam-
ine the role of bioenergy in addressing the global climate change issue.

On October 22, 1997 President Clinton announced the U.S. Administration’s
official negotiating position, to address global climate change, at the UN Global
Climate Change Convention in Kyoto, Japan. In addition, President Clinton
outlined several domestic policy measures to reduce greenhouse gases that, if
adopted, should benefit the U.S. bioenergy industry.

The biomass industry has a unique window of opportunity, with this post-Kyoto
workshop, to meet, strategize and to exchange ideas on how to create new market
opportunities for bicenergy development, and to work with the public sector in
order to facilitate greater bioenergy utilization.
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PRELIMINARY AGENDA

December 8, 1997
9000600686068 0606060800000000

M NBIA Board of Directors Meeting
z - UBECA Members Meeting

ARG e R~

d { Biomass Stakeholders Strategy Meeting
a
y e
December 9, 1997

G 00 00000 000000 OGOGOSGESOEONISITS
TS Continental Breakfast
u
e WELCOME & OPENING REMARKS
; Joseph Badin, UBECA
4 Scott Sklar, NBIA
y Dan Reicher, Dept. of Energy

SESSION I:
Biomass Energys Role in Carbon
Sequestration and Reduction

Evan Hughes, EPRI

Jim Cooper, Chariton Valley Project
Ted Dahiil, BIOTEN GP

SESSITION II:
Financing Biomass Projects - Domestic &
International
Kevin McNamara, Taylor DeJongh
Masaki Takashi or Luis Vaca-Soto,
World Bank
Craig O’Conner, U.S. Export-Import Bank
(invited)
SEsSsioN III:
Policy - Government s Role

Ray Costello, Dept. of Energy
J.P. Dowd, Senator Leahy’s Office

Janet Cushman, ORNL
LUNCH

December 9, 1997
0 6000000000080 OFBGBOGCLSISEOSILIS
SESsSsION IV:
Creating Market Opportunities for
Biomass Energy
Ken Campbell, MnVAP
Ron Buckhalt, AARC

DISCUSSION::
Issues & Options for Biomass Energy
David C. Allen, Wheelabrator
Environmental Systems, Inc.
Raiph Overend, NREL
Larry Mansueti, Dept. of Energy

Who Should Attend?

s Equipment Manufacturers

s Companies/Organizations interested in
entering the biomass energy market

s Power Producers/Rural cooperatives
= Congressional & Legislative staff’

s Govermnment officials and Govern-
ment Agency staff

s Public Interest and Policy Groups
(Energy, Agriculture & Forestry)

s Environmentalist
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NBIA/UBECA Workshop
December 8-9, 1997

I N T N N N N NN BN NN NN BN BN OB
Meeting Registration

REGisTRATION FEES: Members $50 Non-Members  $65
__ NBIAMember __ UBECA Member __ Non-Member

Name:
Title:
Company:
Address:
City, State:
Zip, Country:
Telephone: Fax:
E-mail:

Cancellations received by December 1, 1997 will receive 2 50% refund. There will be no refunds for cancellations
received after December 1, 1997
R RN R E R R RN R RN R R ER R RN RSN ERRRRRRRRRRR R RERE R

PAYMENT The Jefferson
. Check — VISA . Mastercard Sixteenth & M Street, Washington, DC 20036
Card No: Phone: 202/347-2200 or 800/368-5966 Fax: 202/331-7982

Expiration Date:.

Signature: A special NBIA/UBECA Workshop room rate of $180/

’ : single plus 13% DC tax and S1.50 hotel tax has been
Please send payment with registration form to NBIAVUBECA  (eserved.  You must guarantee your room reservation by
Workshop, NBIA, 122 C Strcct, NW, Washington, DC 20001 November 24, 1997 with a credit card to ensure the group rate.

For additional information contact:

Karen Scho, NBIA
Tel: 202/383-2540 Fax: 202/383-2670
Jonathan Kirschner, UBECA (managed by Energetics)
Tel: 301/621-8432 Fax: 301/621-3725
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UBECA Strategic Planning Meeting
Jefferson Hotel
Washington, D.C.
December 8, 1997

Agenda

I. 1998 ACTIVITIES

1. Government Relations i
- Legislative Alerts

2. Outreach and Education
- RECRUITMENT
- COMMUNICATIONS
- Recruitment Literature
- Updated UBECA Directory
- Web Site
- Trade Journal Articles
- Press Releases
- Industry Statements
- Brown Bag Seminars
-  Workshops/Conferences
- Publications
-- Proceedings
- Reports

3. Technical/Market Analyses
- Provide clearinghouse function only
4. Commercialization Strategies
- Financing/Development Workshop
- Project Investment Network
- Project Opportunities Study
5. Management and Administration
II. OTHER IDEAS, STRATEGIES, PRIORITIES, OR AREAS OF INTEREST

III. SUBCOMMITTEES BASED ON MEMBER INTEREST

IV. OPEN DISCUSSION




Sarge Adamain

Ecotrade, Inc.

220 S Kenwaod St, Suite 305

Glendale, CA 91205-1671
Phone: (818) 240-4500
Fax: (818) 240-4501

svadamian=

ecotrmde@worldnet.att net

David C. Allen
Wheelabrator Environmental
Systems
20811 Industry Road
Anderson, CA 96007
Phone: (916) 365-9172
Fax: (916) 365-2035

Stephen Aylor

‘Technology & Management

Services, Inc.

18757 N Frederick Rd

Gaithersburg, MD 20879
Phone: (202) 296-7020
Fax: (202) 466-3428

saylop@tms.hq.com

Joseph Badin
United Bioenergy
Commercialization Association
7164 Gateway Drive
Cojumbia, MD 21046
Phone: (301) 621-3002
Fax: (301)621-3725

j_badin@encrgetics.com

Richard L. Bain, Ph.D.
National Renewable Energy
Laboratory

1617 Cole Bivd MC-1613

Golder, CO 80401
Phone: (303) 275-2946
Fax: (303) 275-2905

richard bain@nrel.gov

Final Registration List

Biomass Energy: Dynamic Solutions to Global Problems

The Jefferson Hotel
Washington, DC
Dacembar 8-9, 1997

Irvin Barash

Vencon Management, Ing.

301 West 53" Strest

New York, NY 10019
Phone: (212) 581-8787
Fax: (212)397-4126

Joseph J. Battista

GPU Genco

1001 Broad Strest

Johnstown, PA 15907
Phone: (813) 533-8234
Fax: (814) 533-8315

David Beecy

Department of Energy

FE-23, Department of Energy

Washington DC 20585-0002
Phone: (301) 903-2787
Fax: (301) 903-8350

Ronaid Belval
Burlington Electric Dept
483 Pine Street
Burlington, VT 05401
Phone: (802) 865-7410
Fax: (802) 865-7400
belvairp@vbmail.champ. lain. edy

Frank Beve

Westinghouse

4400 Alafaya Trail

Orlando, FL 32826
Phone: (407) 281-3393
Fax: (407) 281-5014

bevcfp@notes. westinghouse, com




Seth Bouvier

National BioEnergy Industries Association

122 C Street, 4% Floor
Washington DC 20001
Phone: (202) 9864695
PFax: (202) 383-2670

ier.97@al

Doug Boylan
Southern Company
Box 2625, Bin 14N-8195
Birmingham, AL 35202
Phone: (205) 257-6917
Fax: (20%) 257-5367

douglas.m.boylan@saenet com

Jan Brinch
United Bioenergy Commercialization
Association
7164 Gateway Drive
Columbia, MD 21046
Phone: (301) 621-3002
Fax: (301) 621-3725
ian brinch@energetics.com

Kenneth Brown

Morbark Sales Corp.

PO Box 1000

Wion, Ml 48896
Phone: (800) 233-6066
Fax: (517) 866-2280

Roa Buckhait

AARC Corp

1400 Independence Ave SW

Mail Stop 0401

Washingtor, DC 20250-0401
Phone: (202) §90-1624
Fax: (202) 6901655

Gary D. Burch

Office of Solar Thermal, Biomass Power

and Hydrogen Technologies
Depantment of Energy, EE-13
1000 Independence Aveaue,-SW
Washington, DC 20535
Phone: (202) 586-0081
Fax: (202) 586-5127

gary.burch@ha doe gov

Ken Camgheli

MnVAP

453 Old Farm Road

Shoreview, MN 55126
Phone: (612) 4834643
Fax: (612) 4834532

Zhong-Ying Chen

SAIC

11251 Roger Bacon Drive

M/S Re3-1

Reston, VA 20190
Phone: (703) 3181694 -
Fax:  (703) 709-1042

Helena Chum
National Renewable Energy Laboratory
1617 Cole Blvd., MS: 1613
Golden, CO 80401
Phone: (303) §75+2949
Fax: (303) 275-2905

chumh@teplink.nrel.gov

Roger Conway

[JS Dept of Agricuiture

Office of Energy

1800 M Strest NW

Room 2129

Washington DC 20036
Phone: (202) 694-5020
Fax. (202) 694-5665

Jim Coaper
Chariton Valley Resource Conservation and
Development
RR 3 Box l16A
Centerville, 1A 52544
Phone: (515) 437-4376
Fax: (515) 9614715

Ray Costeflo
US Department of Energy
Office of Solar Thermal, Biomass Power and
Hydrogen Technologies (EE-13)
1000 Independence Ave SW
Washington DC 20585-0121
Phone: (202) 586-4893
Fax: (202) 586-5127
mymond.costello@es. doe.gov




Kevin R. Cralig

National Renewable Energy Laboratory

1617 Cole Blvd.. MC-1613
Golden, CO 80401
Phone: (303) 275-2931
Fax: (303) 275-2905
in_crai {.

Janet Cushman

Qakridge National Lab

PO Box 20008

Qalkxidge, TN 37831
Phone:(423) 574-7818
Fax: (423) 576-8143

heu@omi, gov

Edward Dabhiil
Bioten GP
10330 Technology Drive
Knoxville, TN 37932
Phone: (423) 675-2130
Fax: (423) 9%66-2070
biotengp@jgol.com

Pat DeLaquii
Energy Works
8201 Corporate Drive
Landover, MD 207385
Phone: (301) 918-7363
Fax: (301) 459-2842

pdi@snereyworks.com

Christian Demeter
Antares Group
4351 Fonden City Dr., Suite 301
Landaver, MD 20785
Phone: (301) 731.1500
Fax: (301) 731-1904

Reid Detchon
Biomass Energy Advacates
1001 G Street NW, Suite 900E
Washington DC 20001
Phone: (202) 639.0334
Fax: (202) 393-5510
detcho =
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JLP. Dowd
Office of Senator Patrick Leahy
Ugited States Senate
433 Russell Senate Office Bldg
Washington, BC 20510
Phone: (202) 224-4242
Fax: (202) 224-3479
dow

James Easterly
DynCorp IKET
6101 Stevenson Avenue
Alexandria, VA 22304
Phone: (703) 461-2035
Fax: (703) 461-2020

fime@dvniet.com

Gary Elliot
Internationai Appiied Engineering
2160 Kingston Court. Suite E
Marietta, GA 30067
Phone: (770) 955-8224
Fax: (770) 955-8194
ige@mindsprin m

Janine Finnell
Technoiogy & Management Servicas, Inc.
18757 N Frederick Rd .
Gaithersturg, MD 20879

Phone: (202) 296-7020

Fax: (202) 466-3428

Alia Ghandour
National Bicenergy Industries Association
122 C Street NW, 4 Floor
Washington DC 20001-2109
Phone: (202) 383-2552
Fax: (202) 383-2670

aliag@compuserve.com

Thomas Giaier
Detroit Stoker Co.
1510 E First Street
Monroe, MI 48161
Phone: (313) 241-9500
Fax: (313)241-7126
tgiajer@@detroitstoker.com




Lynne Giiletta
US Department of Energy

Office of Solar Thermal, Biomass Power

and Hydrogen Technologies, EE-13

1000 Independence Ave SW

Washington DC 205385-0121
Phone: (202) 586-1495
Fax: - (202) 586-5127

PO Box 10940
Pittsburgh, PA 15236-0940
Phone: (412) 892-5806
Fax: (412) 892-5917
2oV

Rabert Haight
Expornt Import Bank
811 Vermont Ave NW
Washington DC 20571
Phone: (202) 565-3919
Fax: (202) 565-3932

robet. haight@exim. gov

Zia Haq
Princeton Economic Research
1700 Rockville Pke Suite 550
Rockviile, MD 20852
Phone: (301) 468-8423
Fax: (301)230-1232
ihq.com

Allan Hoffman
US Department of Encrgy
Office of Utility Technologies EE-10
1000 Independence Ave SW
Washington DC 20585-0121

Phone: (202) 586-9275

Fax: (202) 586-1640

.20V

John Holt

National Rural Electric Cooperative

Association

4301 Wilson Blyd

Arlington, VA 22203-1860
Phone: (703) 207-5805
Fax: (703) 907-5517

1 T,

————— P A . A A YA B.  \mrTwWLME mmew e g - A T =

Evan Hughes
Blectric Power Research Instinite
PO Box 10412
Palo Alto, CA 94303
Phone: (630) 855-2179
Fax: (630) 855-8501

¢hughes@epri.com

John Irving

Buriington Electric Depantment

585 Pine Strest

Burlington, VT 04501
Phone: (802) 365-7482
Fax: (802) 865-7481
04d@aol.

Lee Jakeway

Winrock International

1611 N Kemt Street

Arlington, VA 22209
Phone: (703) 525-9430
Fax: (703) 243-1165

Jennifer Jordan

CREST
1200 18% Strest NW, Suits 900
Washingten DC 20036
Phone; (202) §30.2232
Fax: (202) 887-0497

i@

Jacob Kaminsky
US Department of Ensrgy
1000 Independence Aveaue
Washington DC 20585
Phone: (202) 586-9204
Fax: (202) 586-5127

Jonathan Kirschner
United BioEnergy Comericialization Association
7164 Gatewsay Drive
Columbia, MD 21046
Phone: (301) 621-3002
Fax: (301)621.3725

jonathan_kirschnen@energetics com

Walt Kletzker

Central and South West

PO Box 21928

Tulsa, OK 74121-1928
Phone: (918) 5944416
Fax: (918) 5944205



Paut Klimas
Saudia National Labs
MS 0704
Albuguerque, NM 87112
Phone: (505) 844-8159
Fax: (505 844-7726
saudi:

Jef? Larkin

Westinghouse Power Generarion

4400 Alafaya Trail, MC 381

Qrlando, FL 32826-2399
Phone: (407) 281-2472
Fax: (407) 281-5014

Francis Lau
Institute of Gas Technology
1700 S. Mount Prospest Road
Des Plaines, IL. 60018
Phone: (847) 763-0592
Fax: (847) 763-0600

lau@ist.org

Larry Mansueti

US Department of Energy

Office of Energy Efficiency and

Renewable Enerpgy, EE-10

Washington DC 20535-6121
Phone: (202) 586-2583
Fax: (202) 586-1640

1 sueti .

Biake McBurney

MeBurney Corp.

4274-A Shackleford Road

PO Box 1327

Norcross, GA 3009t
Phone; (770) 925-7100
Fax:  (770) 925-7400

William McKeough

Stirling Thermai Motors

238 Waterside Drive

Grover, M0 63040
Phone: (314) 458-0169
Fax: (314) 458~4937

Mick.que@aol.com

Kevin McNamara
Taylor DeJongh
1050 17* Street NW
Washington, DC 20036
Phone: (202) 775-0899
Fax: (202) 775-1668

Gregg Morris
Future Resourees Assoc, Inc.
2039 Shattuck Ave, Suite 402
Berkeley, CA 94602
Phone: (510) 644-2700
Fax: (510) 644-1117

gmomig@emf.net

Craig O’Connor

Export Import Bank

811 Vermont Ave NW

Washington DC 20571
Phone: (202) 565-3946 ext. 3939
Fax: (202) 565-3932

i exim.gov

Paul Orentas
Team Systems International
700 13" St NW, Suite 950
Washington, DC 20005
Phone: (202) 4344517
Fax: (202) 434-1599

re.orentas@woridnet.cit net

David Ostlie

. Energy Performance Systems

4900 N Highway 169, 3" Floor
Minneapolig, MIN 55428
Phone: (612) 533-0503
Fax: (612) 533-1530

Raiph P. Overend
National Renewable Energy Laboratory
1617 Cole Blvd.. MC-1613
Colden, CO 80401
Phone: (303) 275-1450
Fax: (303) 275-2505

riph_overend@nrel.gov

William Partanen

Pawer Generating Inc,

2501 Parkview, Suite 500

Fart Worth, TX 76102
Phone: (207) 883-3052
Fax: (207) 885-0964

and@woridnet.ait n




Rick Peterson
Northem States Power Company
414 Nicollet Mall
Minneapalis, MN 55401
Phane: (612) 330-5831
Fax: (612) 330+5913
e

Joa Pletruszkiewicz

Bechtet

9201 Washingtonian

Gaithershurg, MD 20878
Phone: (301) 417-3755
Fax: (301) 869-5770

John R, Puskar
CEC Consultants, Inc.
6907 Brookpark Road
Cleveland, OH 44129
Phone; (216) 749-2992
Fax: (216) 398-8403

Dan Reicher

US Department- of Energy

Office of Energy Efficiency and

Renewable Energy, EE-1

1000 Independence Ave, SW

Washington DC 20585-0121
_Fax: (202) 586-9260
i .ZOV

Martha Rolling
Tennesses Valley Authority
1101 Market Street (WR 5H)
Chattanooga, TN 37402-2801
Phone: (423) 7514712
Fax: (423) 751-2463
.EOV

Tom Rosenberg
Biomass Energy Advocates
1001 G Strest NW, Suite S00E
Washington DC 20001
Phone: (202) 639-0384
Fax: (202) 393-5510

fosenberg@podesta.com

R

James A. Rydeiius
Simpson Paper Company
POBox68
Korbel, CA 95519
Phone: (707) 668+4431
Pax: (707) 668-3402

irydel@ssmpen,.com

Irving Sacks

Divisian of Energy Resources

100 Cambridge St #1500

Boston, MA 01330
Phone: (617) 727-4732 (131)
Fax: (617) 7270093

Karen Seho
National BioEnergy Industries Association
122 C Street NW, 4 Floor
Washington DC 20001
Phone: (202) 383-2540
Fax: (202)383-2670

keeho@compuserve com

Kitty Sibold
Environmental Protection Agency
401 M Street SW, MC-2171
Washington DC 20460
Phone: (202) 2604314
Fax: (202) 401-0454

Eric Simpkins
Eunergy Research Corp.
1634 Erie Strest NW, Ste 500
Washington DC 20006
Phone: (202) 737-1372
Fax: (202) 737-7337

ercci@erols.com

Russel E, Smith

Texas Renewable Energy Industries Association
PO Box 16469

Austin, TX 78761-6469

+

James J. Spaeth

Department of Energy

1617 Cole Bivd.

Golden, CO 80401
Phone: (303) 275-4706
Fax: (303) 2751753

Iames_spaeth@nrel.gov




Scott Skiar
National BioEnergy (ndustries Association
122 C Street NW, 49 Floor
Washington DC 20001
Phone: (202) 383-2540
Fax: (202)383-2670

George Sterzinger
Advanced Renewables
1616 P Strest NW Suite 410
Washington, DC 20036
Phone: (202) 939.3349
Fax: (812)342-62385
com

Sam Tagore
Depantment of Energy
1000 Independence Ave
Washington DC 20585
Phone: (202) 586-9210
Fax: (202) 586-5127

sam.tagore(@hq.doe.gov

Masaki Takahashi
Werld Bank
1818 H Street NW
Washington DC 20433
Phone: (202) 473-1269
Fax: (202) 522-3486
.0

Michael VanBuren
Hearth Products Association
1601 N Kent Street, Suite 1001
Arlington. VA 22209
Phone: (703) 522-0085
Fax: (703) 522-0548

vanburen@hearthassos grz

Jerry Whitfield

Pyro Industries

698 Pease Road

Burtington, WA 98233
Phone: (360) 757-9728
Fax: (360) 757-9720

Don Wichert

Division of Energy

101 E Wilson St 6™ Floor

PO Box 7868

Madison W1 53707-7868
Phone: (608) 266-7312
Fax: (608) 267-6931

Lynn L. Wright
Qakridge Nationaf Lab
PO Box 2008 Qakridge, TN
378316422
Phone: (423) 574-7378
Fax: (423) 576-8143
Ud@ormi gav

Fred H, Zerkel
Ingtitute of Gas Technology
3540 Sauth Gearge Mason Drive
Alexandria, VA 22302-1034
Phone: (703) 845-4918
Fax: (703) 845-7903
r
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_ BIOMASS ENERGY’S ROLE IN CARBON.. .-

SEQUESTRATION AND REDUCTION

Evan Hughes
Manager, BIOMASS POWER

EPRI
650-855-2179, ehughes @epri.com

Presentation to
National BioEnergy Industries Association (NBIA)

and
United BioEnergy Commercialization Association (UBECA)

in
Washington DC
9 December 1997
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Frons: Pater Lowenthal To: Hoid & Gonciergs Desk - Date: 1210/97 Time: 24:19124 ' Paged of2

What are the hurdles to Biémaés Cémmercialization?

Logxsucs of Collccnon and Transportanon of Fuel
- Price
Application of tax credit only to “closed-loops” b1omass
Regulatory Issues
Economic and Financial Issues . .
Technology Performance nceds to be demonstrated

Geographic factors
Public Perceptions of Biomass as a “Consumer of Forests”

Acceptance of Co-fired Ash

How can the Hurdles be overcome?

® Marketing and public relations: Identify what makes biomass an
attractive alternative and publicize it.

* Broaden the definition of what constitutes “closed loop” biomass

* Give tax credits to farmers who practice conservation and produce energy
crops

o Initiate a government/private sector dialogue. Encourage both
government and private sector financing for commercial projects.

» The term “tax credit” needs to be more specifically defined.

¢ Involve municipalities in biomass energy prOJeCtS Identify what will
make biomass attractive to municipalities. -

» Reinforce the image of biomass as green power and mainstream
technology (need more units in operation).

o Get EPA and other government agencies to distinguish “renewable
carbon” from “fossil carbon”. :

¢ Demonstrate the viability of co-firing and solve the supply issue.

¢ Involvethe forest products industry

o Develop advanced modular biomass umts (50 KW 5 MW) that can be
packed and shipped overseas.

e Government involvement in the form of tax incentives is important, but
we also must demonstrate a viable technology that can sell.




From Peter Lawenthal To: Hold at Concierge Desk . Date: 12047 Tkne: 21:20:30 - . Pags2012

Understand the fundamental socioeconomic issues that make biomass

" energy attractive. Tax credits are only transitory.

Demonstrate that biomass can be used for district hcatmg, as well as for-

. power generation

Leverage private investment W1th public funds set up as a “Renewable
Energy Fund” to help limit the risk.
Have a good understandmg of the tegulatory climate,




Looking to the Future:
The Department of Energy's Role
in Developing Biomass Resources

Why?
What?

OCak Ridge Nationad
Ouit Ridye, Torvweme
Docomber 8, 1907

Janmt H. Cushwmen and Lynn L. Wright
Laboratory

Biomass resources will determine the
size of the bioenergy industry

¢ They are diverse
+ They have competing uses
o They can be increased through R&D

Resource questions become more
Important

& With scale
o With time

Questions about both future and current
resources revolve around

& Cost

& Quantity
+ Environmenta effects

Cost? Quantity? Environment?

Long-run questions focus on:
« Competition with food and fiber
« Sustainability

The Department of Energy’s long-run
research emphasizes energy crops

Although wood and wood wastes, municipal
solid wastes, and crop residues are all important
potential resources ..., energy crops are the most
tempting prize.
Unian of Concarmed Scientiets
Powering the Micwest (1353)
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Species Screening 1979-1989

Selection of model species reflected cost,
quantity, and environmentai considerations

o Perenniat
& Productive
+ Efficient

Crop Development 1986-Present

Virtual crop development centers are
increasing productivity and reducing
production costs for popilar and
switchgrass

¢ Genetics

o Physiology
+ Management

Current and long-run resource
availability are different issues

Cost? Quantity? Environment?

+ U.S. farmers are looking for new markets,
including energy

+ integrating energy crops with food
production barely explored

+ Reciamation, remediation, and recycling
wastes could increase resource base

Near-term questions focus on:
« Comparisons with other energy
options
« Rate of adoption

« Effectiveness as solutions for
environmental problems

The Department of Energy’s near-term
feedstock research includes:

o New tools for integrated analysis
o Links to USDA analysis systems

« Carbon cycling studies

+ Scale-up and feasibility projects

& Support to demonstration projects

BIOCOST: A tool to estimate
energy crop costs on a PC
S A costs

© Users can chiange inputs
& Distrtxted on cisketts

ORECCL: Oak Ridge Energy Crops
County Levei database

443 crop-ieisted vartables per county

@ Inck BIOCOST cost

9 Availabie on workt-wide web




11-State GIS-based Study

>
faciity stze and fnd:'nct costs
USDA’s POLYSIS modeling system
© DOENUSDA project
® Adds energy crops (0 agriculiiyal sactor model
*HE of with food
<rops

Cost? Quantity? Environment?

DOE supports investments in
bioenergy with research to
understand and enhance
biomass resources

Page 3

“mutitiple use” sites for research

Scale-up and demonstration projects are

« Production economics

& Operational scale productivity

¢ Landownersiproducer relationships
+ Environmental research

I




Delivered Price ($/dry ton)

Feedstock Supply Curves--2000

Moderate Scenario

o m 4 - 6 8 10 12 14
D:m:&i_,\_:__ozoéqo:mv_

—m— Ag Residues —— Hardwood Waste —x— Softwood Waste
—&=— SRWC —<— Switchgrass —&— RDF
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United BioEnergy Commercialization Association

BECA

Program Plan and Budget

FY 1998

Presented to:
UBECA Board of Directors

July 29, 1997

ERERGETICS




Corporate Overview -
Energetics, Incorporated

M Established in 1979
M Employs over 100 energy and environmental professionals
M Business Areas

® Energy Technology and Market Assessment
- Energy Conservation: Process Characterization in Energy Intensive
Industries, Transportation and Buildings Sectors
- Electric Power Conservation and Utility Programs
- Fossil Energy Programs

® Technical and Management Services
- Strategic and Program Planning
- Technology Development and Technology Transfer
- Training and Outreach

® Environmental Services

ENERGETICS




Recent Biomass Energy Publications
by Energetics

Summary of State-by-State Data Collection: Wood Energy Use in the Northeast - Economic Impact Analysis. Prepared for the CONEG
Policy Research Center, Inc. under subcontract to Resource Systems Group, September 1994,

Survey of the Wood Energy Industry in the Northeast. Prepared for the CONEG Policy Research Center, Inc. under subcontract to
Resource Systems Group, September 1994,

Economic Impact Analysis of Ethanol Production. Prepared for the Western and Great Lakes Regional Biomass Energy Programs, July
1994 (Draft).

Economic Impact Analysis of Wood Energy Use. Prepared for the Western Regional Biomass Energy Program, July 1994 (Draft).

"The Environmental Externality Costs of Petroleum”. Prepared for the Western and Great Lakes Regional Biomass Energy Programs and
presented to a meeting of the Governors’ Ethanol Coalition, June 1994,

"The National Security Costs of Petroleum". Prepared for the Western and Great Lakes Regional Biomass Energy Programs and presented
to a meeting of the Governors' Ethanol Coalition, June 1994,

"The Economic Impact of Ethanol Production Facilities -- Four Case Studies." Prepared for the Western and Great Lakes Regional
Biomass Energy Programs and presented to a meeting of the Governors' Ethanol Coalition, June 1994,

“Fuel Ethanol -- A Review of Recent Economic Impact Analyses". Prepared for the Western and Great Lakes Regional Biomass Energy
Programs and presented to a meeting of the Governors' Ethanol Coalition, June 1994,

"Petroleum and Ethanol -- A Trade Deficit Analysis". Prepared for the Western and Great Lakes Regional Biomass Energy Programs and
presented to a meeting of the Governors' Ethanol Coalition, June 1994,

. "Biofuels and Job Creation" Biologue, February 1993.

. "Biofuels Economic Impact Assessment”. Presentation to a joint meeting of the Ad Hoc Committee/Agricultural Resource Group of the
Western Regional Biomass Energy Program, October 5, 1992.

. "Environmental Externalities: Status of State-Level Activities." Paper delivered to a meeting of the Agricultural Resource Group of the
Western Regional Biomass Energy Program, September 12, 1990.

ERERGENICS




Recent Biomass Energy Analyses
Performed by Energetics

For DOE Office of Utility Technologies:

M Review of Technology Characterizations
- Biomass Co-Firing
- Direct-Fired Biomass
- Biomass Gasification

B Case Study - Analysis of the Switchgrass Electric Generation Concept
proposed by Senator Tom Harkin (D-IA)

For DOE Office of Industrial Technologies:

M Technology R&D Roadmap- Forest Products Industry

ERERGETICS




Initial Contacts Have Been Made

U.S. DOE Biomass Power Program
- Ray Costello, Lynne Gillette, Gary Burch

DOE-FE Office of Coal and Power Systems: Vic Der

M DOE-FE Office of Advanced Research: Howard Feibus

DOE-FETC
- Perry Bergman, Phil Goldberg, Mark Freeman

NBIA: Scott Sklar, Karen Seho

EPRI: Evan Hughes

University of Pittsburgh: Jim Cobb

NREL: Kevin Craig

GPU Genco: Joe Battista

Union of Concerned Scientists: Paul Jefferiss

MIT: Howard Herzog





