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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-FG36-94GO10025, Grant Agreement A006j, 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. I 

UBECA Biomass Fact Sheet 
UBECA Membership Information 
Copy of Poster Display for BioEnergy ‘98 Conference 
Draft Biomass Cofiring Brochure (being produced in conjunction with 
Hardcopies of pages from 
UBECA Industry 

Deliverable No. 2 

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

Collected Market and Technical Studies (Domestic and International) - 
Deliverable No. 4 

Biomass Energy Project Investment Network - 
Deliverable No. 5 

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: 

Biomass Co-firing Workshops (DOE-sponsored) 

BioEnergy ‘98 

Joint Annual Meeting with the National BioEnergy Industries Association 

Biomass Interest Group meetings (EPRI-sponsored) 

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 M W  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 a number of domestic 
and international events: 
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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. 

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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APPENDIX 
Monthly Reports 



UNITED BIOENERGY COMMERCIALIZATION ASSOCIATION 

REPORT ON ACTIVITIES PERFORMED IN MARCH 1998 

Activities Completed in March 

0 Completed first draft of recruitment brochure. 

0 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. 

0 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. 

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

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

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

0 Submitted draft Statement of Work to the DOE Fossil Energy OfficeEederal 
Energy Technology Center (FETC). Statement of Work is currently in review, 
$ lOOK has been set aside. 

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

0 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. 

0 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 US. 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. 

e 

e 

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 fiom 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. 
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UBECA Contact List - March 1998 

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

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 
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UNITED BIOENERGY COMMERCIALIZATION ASSOCIATION 

REPORT ON ACTIVITIES PERFOR&lED IN APRIL 1998 

Activities Completed in April: 

e 

e 

e 

e 

e 

e 

a 

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 fimding, 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: 

e 

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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e 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: 

e 

e 

b 

b 

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 
(FEW)  

Peabody Holding Company 

Institute of Gas Technology 

Coal Utilization Research Council 

Southern States Energy Board 
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UNITED BIOENERGY COMMERCIALIZATION ASSOCIATION 

REPORT ON ACTIVITIES PERFORMED IN MAY 1998 

Activities Completed in iMay: 

0 

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: 

e TTC closeout still not completed. 

e Must finalize arrangements with accounting firm to file UBECA income tax 
return. 

UBECA Contact List - May 1998 

t Public Technologies, h c .  

t Institute of Gas Technology 

t Trans Alta 

t Peabody Holding 

t Energy Research Corporation 
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UNITED BIOENERGY COMMERCIALIZATION ASSOCIATION 

REPORT ON ACTIVITIES PERFORMED IN JUNE 1998 

Activities Completed in June: 

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

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

Entered UBECA’s name on the electronic Bioenergy iMailing 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 narne on the World Wide Web. Began 
updating UBECX web site. 

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: 

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

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

b Continue contacting potential members. 

b Begin dmft summary of June '98 Board meeting. 

b Continue sending weekly electronic newsletter to members [Climate Change and 
Utility Restriictiiriizg News) 

b Continue updating the information on the new UBECA website. 



UNITED BIOENERGY COMMERCIALIZATION ASSOCIATION 

REPORT ON ACTIVITIES PERFORMED IN Ju”LY 1998 

Activities Completed in July: 

0 

0 

0 

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. 

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

Planned Actiyities in August 1998: 

0 

0 

0 

0 

Continue working on the membership directory and on the co-firng 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 (CZimate Change and 
Utility Restructuring News) 

Continue updating the information on the new UBECA website. 

Begin preparation of the FY ‘99 Financial Assistance Package to DOWGolden 
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: 

0 

0 

0 

0 

0 

0 

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. 

0 

Planned Activities in September 1998: 

0 

0 

0 

0 

0 

0 

0 

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 

&PORT ON ACTIVITIES PERFORMED IN SEPTEMBER 1998 

Activities Completed in September: 

Completed BioEnergy ‘98 poster. 

Submitted biomass article for publication to Renewable Energy World magmine. 

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 c o - f ~ n g  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 Clzange 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 #DE-FG36-94G01002.5 Deliverable No. I 

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 
US. Department of Energy 
Biomass Power Program 





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, IIlinois) 
Golden State Import Export (Pomona, California) 



United BioEnergy Commercialization Association 

Joe Badin 
Executive Director 

7164 Gateway Drive 
Columbia, MD 21046 

phone: 301/621-3002,621-3003 

e-mail: enesupf @ix.netcom.com 
fax: 30 1/62 1-3725 

MEMBERSHIP INFORIMATION 

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. 
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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. 

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 in a 
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 Utili0 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): 

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

0 Owner or operator of power generation equipment used for supply of own electric load 

0 Organization of electric utilities or other power producers 
D Other (describe) 

or, my organization is applying for Associate Membership: 
? 

a Describe: 

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

0 &€IW $1,000 (for revenues less than $30 million) 
0 $4&% $1,000 (for revenues between $30 and $300 million) 
a $e,eee $1,000 (for revenues between $300 million and $3 billion) 
0 $$000 $1,000 (for revenues greater than $3 billion) 
0 $-l-O@X $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 ;is individual members, may join UBECA as a group for a single, 
total fee of 510,000. 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: 

$&O€IO $500 (for all Associate Members) 

C. For all applicants: 

Payment of the membership fee is enclosed. 
0 Payment of an invoice for the membership fee wil, ,e paid within 60 days. 

Upon becoming a member, , agrees to abide by the By-Laws of the United 
BwEnergy Commercialization Association. All dues shall be in effect for one calendar yearfrom date 
received in this ofice. 

Company: 
Designated representative: 
Address: 
Phone: Fax: E-mail: 
Date: Authorized signature 

U B E C A ,  7164 Garelvay D r i v e ,  C o l u m b i a ,  M D  21 046. Phone:  301/621-3002.  62 I - 3 0 0 3 .  F a x :  301/621-3725 



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. 

Production of information and educational materials on  
biomass energy and distribution of such materials at public forun 
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: at 
Assistance to members in commercializing biomass in a 
restructured energy marketplace. 

Electric Utilities and Associations 

Burllngton Electric Department (Burlington. Vermont) 
Central and South West (Tulsa. Oklahoma) 
Edison Electric Institute (Washington. D.C.) 
General Public Utilities (GPU) Genco 

National Rural Electric Cooperative Association 

Nlagara Mohawk Power Company (Syracuse, New York) 
North American Power Group (Englewood. Colorado) 
Northern States Power Company (Minneapolis, 
Mlnnesotal 

(Johnstown. Pennsylvania) 

(Arlington. Virginia) 

Northern Indiana Public Service Company 

Southern Company (Birmingham. Alabama) 
Tennessee Valley Authority (Chattanooga. Tennessee) 

(Hammond. Indiana) 

Associate Members 

Bioten GP (Knoxville. Tennessee) 
Council of Great Lakes Governors (Chicago, Illinois) 
Golden State Import Export (Pomona. California) 



Advanced Bioenergy/Biomass 
Cofired with Coal Plant 

Recyclable Ash Renewable Energy Resources SoilAmendment 

Northern Indiana Public 
Service Co. 







Industry Survevs ri Performance 
- 

SEVERAL YEARS OF OPERATING EXPERIENCE AND TESTING HAVE ALLOWED 

POWER COMPANIES TO D E L I N E A E  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. 

Technictli Chailences 
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. 

a Biomass Cofiring Plants 

In Commercial Operation 
Demonstrations Conducted 

9 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 E.nergy 

In a deregulated market, power producers with coal generation may use 
biomass cofiring to improve their overall environmental performance for 
customers who are sensitive to environmental issues. 

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 
a way to discard large quantities of wood, or providing 
industries such as forestry, wood products, pulp and 
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 coiiring can provide both a service to industrial 
customers and renewable energy for environmentally 
conscious customers at the same time. 

Producrxkfat the  
U.S-UepartmentotEnergyr 
1 O O U  IndependenceAvenue,SW ' 

Washington; DCZCI58E 
by the 
NationakFlenewabie mer& Laboratoryr 
a DOEnatianat laborataqr 
DOELGC 
September1 99& 

at least 50% 



Contract #DE- FG36-94GOI 0025 Deliverable No. 2 

rn UBECA - 
PROCEEDINGS OF: 

= Presentations 
Workshops 

Annual Meeting 
Agenda 
Registration List 
Presentations 

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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rn UBECA - 
WORKSHOPS 

Presentations 

BOARD OF DIRECTORS MEETINGS 
Meeting Summaries 
Presentations 



Semi- Annual M-kting 

USDOE Biomass P o w e r  Program 

January 21 - 22,1998 
The Mayflower  Hotel 

1127 Connecticut Ave NW, Washington, D.C. 
(202) 347-3000 

Wcdncsday. January 2 1, 1998 

9:OO - 10:15 am 

1~30 - 2:OO 
2:oO - 2130 
2:30 - 3:OO 

3:oO - 3~15. 

3~15 - 3~45 
3~45 - 435 
4:15 - 4:45 

. 445 - 5:15 

5~30 - 7:OO 
.. . 

DOE Overview and Comnients 
Moderator - Lynne Gillettc 
Man Hoffman - Invitcd Comnicnts 
Gary Burch - Invitcd Coiiuiicnts 
Ray Coslcllo - Prograrii Ovcrvicw 
Lynnc Gillcttc - Tccllnology Charactcrizatioris 

I3 r u k  

Projcct Ovcrvicws 
Mmfcrator - Lynnc Gillcttc 

Bioniass Powcr for Rural Dcvelopnicnt - Jim Spacth. GO 
Vcmiont snct Hawaii Status - Robcrt Martin. GO 
Sandia Ovcrvicw: Modular Systenis RFP and Combustion Sludics - 
Toni Mancini. SNL 
Fccdstocb - Lyiui Wright. ORNL 
NREL Ovcrvicw - Hclcna Chum. NREL 

Lunch 

Afternoon Sessions - Stakeholder Organizations 
Theme: Organizational ovcrview and ways to work together 
Moderator: Lynne GilIette . .  

NBIA 
UBECA 
World Bank 

B& 

USDA - Roger Conway . 
. DOE Regional Biomass Program 
USAID - ROSS hunfrey 
Business Council for Sustainable Energy - Michael Marvin 

. Rcccption 



United BhEnergy 
Commercialization Assaciatian 

Joe Badin 
Executive Director 

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

January 21 II 1998 



Membership: Jierving 
Diverse Needs 

Current Membership 
- 16 Full Members 
- 4 Associate Members 
Key Strategic Objective: 

i 

[ Self-sustaining association after 
5 years (2003) I 

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



tl 
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Biomass Cammercializatien 

Major drivers 

Major markets 

Major challenges 



The Environment 

NO, 
REDUCTION 

ASH 
RECYCLING 

WASTE 
REDUCTION 

co* A- REDUCTION 

AGREEMENTS 



Major Industries 

Forest products 
1 
4 i 

Pulp and paper 

1 f Other large cogenerators 
i 

! 
‘ I  



Benefits af Cofiring 

Achieve reductions in atmospheric CO, 
- Low-cost, low-risk, near-term solution 
Biomass is easily stored and dispatched 
(compared to other renewables) 
Makes best use'of existing assets 
Greatly expands the potential market for 
biomass 
Reduces waste disposal'at landfills 



i 

0 . Fuel availability 
Transportation costs 
Low cost of conventional fuels 
Public awareness of biomass as “green” 



! 1 Member Needs 
1 

Keeping well-informed 

i 

i - Coordinated activities 

f 1 

i 
Obtaining competitive edge 
- Identify near-term, creative niche markets 
- Reduce deployment risk 

i 

! I - Identify cost-effective integrated systems 
4 I - Identify business partners and appropriate financial 
1 .  1. arrangements 

i 
I 



UBECA's. Emerging Agenda 

- Provide a forum to promote bioenergy 
- Expand outreach to encompass 

agricultural, forestry, and environmental 
stake h ol de rs 

- Develop a 
increasing 

near-term game plan for 
market awareness 

- Identify cri 
i 

ical RD&D needs and targets 
- Accelerate commercialization: establish a 

i 
biomass project finance network 

I 
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U6ECA Activities lead te Market Results 

Cost-Benefit Analyses 

cost-effective biomass energy systems 
, target costs vs. real costs 

5rSefs 
feedstocks 
technologies 
power 
conversion 
processes 

4 

llsskaes 
regulatory 
economic 
financial 
commitments of 
potential 
Dartners 

Case Studies 
components of 

. successful 
projects 
lessons learned 

1 Accelerate Commercialization 
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MEMBERSHIP STATUS 
+:+ Currently UBECA has 15 member organizations with total 1998- 1999 

dues of $72,000. 

+ On-going recruitment activities: 

Interested Organizations: 

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 

3 



CURRENT. MEMBERS 
e:+ Bioten GP 
+:+ Burlington Electric Dept. 
+:e Central and South West 
+:+ Council of Great Lakes Governors 
+:+ Edison Electric Institute 
+:e Electric Power Research Institute 
+:+ General Public Utilities (GPU) GENCO 
+:e Golden State Import Export 
+:+ National Rural Electric Cooperative Assoc. 
+:+ Niagara Mohawk 
+:+ North American Power Group 
+:e Northern Indiana Public Service Company 
+:e Northern States Power 
+:+ Southern Company 
+:+ Tennessee Valley Authority 

v 
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OTHER PROSPECTS 
+:+ American Forest Products Association 

+:+ Independent Power Producers 
Trigen Energy 
Calpine 
Others 

+:+ The White House (OSTP) 

+:+ Collaborations for Foundation Gants 
(Education and local economic development) 

+:+ Proposed strategic planning and technology roadmapping role 
crosscutting several sectors 

7 
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+:+ Attended DOE Cofiring Workshop 

ACTIVITY. STATUS (CONTINUED) 

+$+ Sorting through information and preparing options for reasonable TTC 
closeout 

A. 

+:+ DOE Golden grant ($1 OOK) is active 

+:+ DOE/FE/FETC grant is pending 
Proposed changes in scope to include planninghoadmapping 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 

10 



OVERVIEW OF 
EPRI BIOMASS INTEREST 

GROUP MEETING 
MAY 28-29,1998 



*$* About 35 attendees 

I 

+$ See enclosed agenda *and background summary 

Common key drivers 
Economics and operational justification 
Renewable Portfolio Standards 
Green Power 
Customer RetentiodRelations 
Other competitive advantageshenefits 

EPRI BIOMASS INTEREST GROUP 
(EVAN HUGHES) - 

\ 

12 
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EPRI BIOMASS INTEREST GROUP 
(EVAN HUGHES) (CONTINUED) 

I 

e:+ 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 propertykreditshights 
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; 

Disseminate results; get feedback 
costs 

14 



1 

EPRI BIOMASS INTEREST GROUP 
(EVAN HUGHES) (CONTINUED) 

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

Public informatiodweb page 
Work load sharing 
Monitoring legislation and regulations 
Meetingdsite visitshechnical exchange 
Issue appropriate reports 

15 
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Contract #DE-FG36-94G010025 

ANNUAL MEETING 
Agenda 
Registration List 
Presentations 



P 
BXOMASS ENERGY= 

D W M C  SOLUIIONS TO GLDBm EROBLEMS 

hosted by the 
National BioEnergy Industries Association 

and the 
United B io E n ergy Co m m erc ializa tio n Asso c ia t io n 

in 
Washington, DC 

at &hA The Jefferson 

D e c e m b e r  8 - 9 ,  1997 

The National BioEnergy Industries Association (NBIA) and the United BioEnergy 
Commercialization Association (UBECA) will host a oneday 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 
opportbnities for bioenergy development, and to work with the public sector in 
order to hcilitate greater bioenergy utilization. 



P R E L I M I N A R Y  A G E N D A  
December 8,1997 

,M NBlA Board of Directors Meeting 

n o  

...................... . 
0 

UBECA Members Meeting 
T o  
u .  
e .  

b 

December 9,1997 ...................... . 
T :  C o n t i n e n t a i  B r e a k f a s t  
11. 
e W E L C O M E  & O P E N I N G  R E M A R K S  

Joseph Badin, UBECA 
d .  . scottsklar,NE?IA 

. 
Dan Reicher, Dept. of Energy 

Biomass Energy$ Role in Carbon 
Sequestration and Reduction 

y :  
S E S S I O N  1:  . 

: Biomass Stakeholders Strategy Meeting S : 
a .  d o  

Y .  
Y .  a :  . . . . . . . . . . . . . 

December 9,1997 
.....b..............OO 

S E S . S I O N  Iv: 
Creating Market Opportunities for 
Biomass Energy 

Ken Campbell, MnVAP 
Ron Buckhal~ AARC 

D I S C U S S I O N :  
Issues & Optiom for Biomass Energy 

David C. Allen, Wheelabrator 
Environmental Systems, Inc. 

Ralph Overend, NREL 
Larry Mansueti, Dept of Energy ............ 

. . EvanHughes,EPRI 

: Ted DahilI, BIOTEN GP 

S E S S I O N  1 1 :  
Financing Biomass Projects - Domestic & 
International . . World Bank . (invited) 

Jim Cooper, Chariton Vdley Project . . . 
Kevin McNamara, Taylor DeJongh 
Masaki Takashi or Luis Vaca-Soto, 

Craig O’Conner, U.S. Export-Import Bank 

. 

. 
S E S S I O N  111: . . Policy - Government $ Role 

Janet Cushman, ORNL 

Ray Costello, Dept. of Energy 
J.P. Dowd, Senator Leahy’s Ofice . . . . L U N C H  . . ............ . . 

W h o  S h o u l d  A t t e n d ?  
m m m m m m m m m m m m = m  

a Equipment Manuficturers 

= CompaniedOrganizations interested in 
entering the biomass energy market 

= Power Producers/Rural cooperatives 

a Congressional & Legislative staf€ 

a Government officials and Govern- 
ment Agency staff 

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

a Environmentalist 



N B I A W B E C A  W o r k s  h o p  
December 8-9,1997 

111I.IIIIIIIIIIII 

M e e t i n g  R e g i s t r a t i o n  
8...#8...8.## 

R E G  I S  T R A T  I o N F E E  s : Members 
NBIA Member _. UBECA Member 

$50 Non-Members $65 
_. Non-Member 

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

The Jefferson 
Sixteenth & M Street, Washington, DC 20036 

Phone: 2021347-2200 or 80013684966 Fax: 202133 1-7982 

m m m m m m m m m m m n m  
For additional infomation contacI: 

Karm Seho. NBm 

Jonathan Kirschncr. UBECA (managed by Energetics) 
TcI: 202/383-340 Fax: 202383-2670 

Tel: 301/621-8132 Fax: 301/621-3725 
1 

n 



. .  .. 

I. 1 9 9 8 A c m s  

UBECA Strategic Planning Meeting 
Jefferson Hotel 

Wmhington, D. C. 
December 8, I997 

Agenda 

1. Government Relations 
- Legislative Alerts 

2. Outreach and Education 
- RECRUTI'MEm 
- COMMUNICATIONS 

- Recruitment Literature 
- Updated UBECA Directory 
- Web Site 
- Trade Journal Articles 
- Press ReIeases 
- Industry Statements - Brown Bag Seminars 
- WorkshopsKonferences 
- Publications 

- Proceedings 
- Reports 

3. TechnicaVMarket AnaIyses 

- Provide clearinghouse function only 

4. CommerciaIization Strategies 

- FinancingDevelopment Workshop 
- Project Investment Network 
- Project Opportunities Study 

5. Management and Administration 

D[. OTHER BEAS, STRATEGIES, PRIORITIES, OR AREAS OF INTEREST 

m. SUBCOMMITTEES BASED ON MEMBER INTEREST 

IV. OPEN DISCUSSION 



Final Registration List 
Biomass Energy: Dynamic Soludom to Global Problems 

?%e Jeferson Hotel 
W&lng!on, DC 

December S-9. 1997 

Serge Adamain 
EcomdG Inc 
220 s Kcnwaod st  suite 305 
G I ~ d a l e ,  CA 91205-1671 

a3idmim 

Phone: (818) 2404500 
Fax: (818) 2404501 

-,worldnetannet 

David C. Allen 
Wheclabrator Environmcntai 

20811 IndwryRoad 
Andcrsan CA %007 

systems 

Phone: (916) 365-9172 
Fa: (916) 365-2035 

Stephen Aylor 
Tcchnology & Management 
suvicu. Inc 
187S7 N Fr#Ltrick Rd 
Gaithersburg, MD 20879 

savlor@tms&-t.com 

Phone: (202) 296-7020 
Fm: (202) 466-3328 

Joxph Badin 
United Biacnergy 
Commercialization Association 
7164 Gateway Drive 
Columbia, MD 21046 

Phone: (301) 621-3002 
Fa: (30 1) 62 1-3725 

J badinfi,enmttics.m~ 

Richard L Bdn, Ph.D. 
National Renewable Energy 
Laboratory 
I617 COIC BIvd MC-1613 
Golden co 80401 

richard bain@jnret.nav 

Phone: (303) 275-2946 
Pa: (303) 275-2WS 

I d a  Barrub 
Vcnconh&nagemu% trc. 
301 Wen 53'Smt 
New Yo& N Y  10019 

. Phone: (212) 581-8787 
Fax: (212) 3974126 

Joscph J. Bacdrtn 
CIPU Genm 
1001 Broad Svtct 
fohnsrown. PA 15907 

Phone: (8 14) 533-8234 
Fax: (814) 533-8315 

David Beery 
Department of Energy 
FE-23, Depamnent of Energy 
Washington DC 20S8S-0002 

Phone: (301) 903-2787 
Fa: (301) 903-8350 

Ronald Belvd 
Burlington Elecvic Dept 
38s Pine Street 
Burlington VI' 05401 

belvdrp(iitvbinail.chmp. lain.edu 

F m k  Bcvc 

4400 Alafhya Tmil 
Orlando. FL 32826 

Phone: (802) 865-7410 
FSX: (802) 865-7Joo 

W&ghouse 

Phone: (407) 281-3393 
F~u: (407) 281-5514 

cfirf?hotes, westinPhoruse,com 

mailto:savlor@tms&-t.com
http://lain.edu


scth Bouvier 
National BioEntrgy Industries Association 

Phone: (202) 986-4695 

bowier. 976mhm Damnouth.ore 

122 c sm 4& noor 
Wa8hington DC 2wO1 

F~x: (202) 383-2670 

h g  BayIan 
SouthcmCampany 
Box 262S, Bin 14N.8195 
Birnringham, AL 35202 

Phone: (203) 2574917 
Fax: (205) 257-5367 

dqynlaam.bavlan(id.scanet.~m 

h a  Bdncb 
United Bibenergy CommeFciaiization 
APsociation 
7164 G a m y  Drive 
Columbia MD 21046 

Phone: (301) 621-3002 
Fm: (301) 621-3725 

brioch@cnerP;etifcs.com 

Ktnnttb Brom 

POBOX loo0 
Adorbark sales carp. 

WIW MI 488% 
Phone: (SOO) 2336W 
FaX: (517) 866-2280 

Rao Buckhait 

1400 Independence Ave SW 

Washington DC 202S0.0401 

AARC corp 

. Mail stop 0431 

Phone: (202) 690-1624 
Fa: (202) 690-1655 

Gay D. Burch 
O f h  of Solar Thcmral Biomass Power 
and Hydrogen TcchnoIogies 
llqmrunt dEnergy, E-13 

Wuhhgtom DC 20585 
lndeptndcna Awnt~G .sW 

Phone: (202) 5865081 
F~x: (202) 586-5 127 
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Kea Campbell 
MIIVAP 
453 Old Fann R d  
Shoreview. MN 55126 

Phone: (612) 483-4643 
Fax: (6 12) 483-4532 

ZAaag-Ying Chea 
S A X  
11251 Roger Bacon Drive 
M / S  R-3-1 
Reston VA 20 I90 

Phone: (703) 318494 
Fax: (703) 709-1012 
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Hdcnr Chum 
National Rencwabic Energy Labornay 
1617 C4ie Blvd. MS:1613 
Golden. CO 80401 

Phone: (303) 875-2949 
Fax; (303) 275-2905 

chumhOtcplink.nrci.aov 

Rnger Conway 
US Dept of A g r i a ~ I n ~ c  
Oma of Energy 
18M)MStrrctNW 
Room 2129 
Washington DC 20036 

Phone: (202) 694-5020 
Fax: (202) 694-3565 

Jim Cooper 
Cbariton Valley Resounx Conservation and 
bcvelopment 
RR3 Box 116A 
Ccnterville, IA 52544 

Phone: (515) 5374376 
Fax: (513 961-471s 

Ray Coldlo 
US Dcpamncnt of Enetgy 
OfRct of Solar Thamal. Biomass Power and 
Hydrogen Technologies (EE-13) 
IO00 independena Ava SW 
Washington DC tOS8S-0121 

Phone: (202) 5864898 
Fax (202) 586-5127 
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W a  R Crdg 
National Renewable Energy Laboratoly 
1617 C a l ~  Blvd. MC-1613 
Golden. co 80401 

Phone: (303) 215-293 1 
Fm: (303) 275-2905 

!win crain@m 1.aov 

Jane! CuJlmrn 
Oakridge National Lab 
PO Box 20008 
Oakridge, TN 3783 1 

hcu(iaom1.mv 

Phonc:(JZ3) 574-78 18 
Fax: (423) 576-8143 

Edward Dahiil 
Bloten GP 
10330 Technology Drive 
Knoxville. TN 37932 

Phone: (423) 675-2130 
F~x: (423) 966-2070 

biaten@no f.coq 

Fat DeLaquli 
Enargy Works 
8201 Corporare Drive 
Landover. MD 20785 

Phone: (301) 918-7363 
F~x: (301) 439-2842 
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Chrirtian Dameter 
Antarts Group 
43fI Fonden City Dr.. Suite 30 I 
Lan&mcr. MU 20785 

Phone: (30 1) 73 1-1900 
Fax: (301) 731-1903 

Reid Retchon 
Biomass Energy A d v o u ~  
1001 0 Street NW, Suite 900E 
Washington DC ZOO01 

detchan63mdesta.~ 

Phone: (202) 639.0384 
Fa: (202) 393-S5 10 

.LP. Dowd 
ofilcc of Senarot Paaick Le3hy 
united stattr senate 
433 Russcll Senate Office Bldg 
Washington, DC 2OSlO 

Phone: (202) 2244242 
Fax: (202) 224-3479 

~&JI dowd@leahv.senatcgqy 

James Eyimriy 

6101 Stwenson Avenue 
Alexandria VA 22304 

Dyncarp I&Er 

Pbono: (703) 46 1-2035 
F w  (703) 461-2020 

jhwQi?bvniet.co~ 

Gary Elliot 
International Appiitd Engineering 
2160 Kingston C o w  Suite E 
Marietta. GA 30067 

Phone: (770) 955-8284 
Fax: (770) 955-819.) 

iatlSamindsorinP corn 

Jaaine FtnaeU 
Teduoiogy & Management Services. Inc. 
18757 N Frcdtridc Rd 
Gaithusburg, MD 20879 

Phone: (202) 296-7020 
Fa: (202) 466-3428 

Alia Ghandour 
National Bioenergy I n d u d e s  Association 
122 c sws NW, P moor 
Washingt~~ DC 20001-2109 

Phont: (202) 353-2552 
Fax: (202) 383-2670 

Thomas Cider 
Detroit Stoker Co. 
1510 E Fim Street 
Monroc. MI 48 16 1 

Phone: (3 13) 24 1-9500 
F~x: (3 13) 24 1-7 126 

&&iefi,de!mitstakcr.com 
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Lynne GUktte 
US f)FpPrhncrrt of Energy 
oface of Solar Thcmral, Biomass Pow 

IO00 lrdependtnce Ave SW 
Washington DC 205ss-0121 

and Hydrogen TeChn010gi~. EE-13 

Phone: (202) sa64495 
Fax: * (202) 386-5127 ’ 

W p  Goldberg 

626CochmsMllRoad 
Po Box 10940 
Pittsburgh, PA 15236-0940 

=-af-gY 

Phone: (412) 892-5806 
Fa: (412) 892-5917 
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mbtlt xaight 
Expan import Baak 
8 I1 Vermont Ave NW 
Wi&hgcon DC 20571 

Phone: (202) 555-3919 
FaX: (202) 365-3932 

Jubcr.haintrt(ijZe xi- 

241 Haq 
Fdncefon ecOnomic Research 
1700 RocLville Pke Suite 550 
Rockviilo. MD 20852 

-.cam 

Wont: (301) 468-8423 
Fa: (301)230-1232 

Allin Eoffman 
US Depamnenr o f  mcrgy 

IO00 lndcpcndenca Ave S W 
Washington DC 203354121 

offtce Of Utiiiv TShn010gie~ EE-10 

Phone: (202) 536-9275 
Fax: (202) 586-1640 
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soha Hoit 
National R d  Etccaic Cooperative 
Asmchian 
4301 Wilma Blvd 
Arhgtat~, VA22203-1860 

Phdne: (703) 901-5805 
F~x: (703) 907-5s 17 
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Evan Bughu 
Electric Power Rcscarch Instimte 

Palo Alto. CA 94303 
Po B ~ X  10412 

Phone: (650) 855-2179 
Fa: (650) W-8501 

&&g&ri.com 

John Mng 
Bdington Elanic bopanmar 
585 Pine sue# 
autlingt4s VT 0430 1 

Phone: (802) 865-7482 
F~x: (802) 865-7481 

~ I O c k % a a o l . c o q  .. . 
LeeJakcway 
winrock Intemtionai 
1611 NKmtStrrct 
Arlington, VA 22209 

Phone: (703) 525-9430 
Fa:  (703) 243-1 165 . .  wmm- . O S  

Jennifer Jordan 
CREST 
I200 IS* Stntr NW. Suite 900 
Washingtan DC20036 

Phone: (202) 530-2132 
Fax: (202) 8876497 

Jacnb Kamfnsky 
US Depamncnt &Energy 
IO00 Indqendcnce Avenue 
Washington DC 20585 

Phone: (202) 586-9204 
Fax: (202) 586-5127 

Jonathan Kirshncr 
United BioEnergy Comtriciali7ation Association 
7164 G a t m y  Drive 
Columbia MD 21046 

Phone: (301) 621-3052 
Fax: (301) 621-3725 

fanathan ki- enernerics.com 

Walt Kfetrker 
Cenw aad south Weit 
PO Box 21928 

OK 76121-1928 
Phone: (918) 594-4416 
Fax: (918) 5944205 - 
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Pad IQimas 
sdudia Nalionai Labs 
Ms 0704 
Albuquerque. N M  87 1 I2 

Jimarriilsaudirtpny 

Phone: (505) 844-8159 
Fax: (5OS844-7786 

JdPUrkin 
Westinghouse Power Gmerarion 
4406 Alafaya Trail, MC 58 1 
Orhndo. FL 32826-2399 

Phone: (407) 281-2472 
F~x: (407) 28 1-50 14 

* .  -nates.- ausc.com 

Francis Lau 
Matte of Gas Technology 
1700 S. Mount Prospect Road 
13u Plainm, IL 60018 

Phone: (847) 768-0592 
Fax: (847) 768-0600 

laufaka 
Larry Manureti 
US Department o f  Energy 
ma of Energy Efficiency and 
Renewable Energy, E 4 0  
Washington DC 20585-0121 

Phom: (202) 586-2588 
Fax: (202) 586-1650 

b m m  sueu[id.et- 

BIpkc McBumey 

4274-A ShackItford Road 
POBox 1827 
Norcmss. GA 30091 

Mc3umey cop. 

Phone; (770) 925-7100 
Fax: (770) 425-7400 

wflliatm McKmugh 
S&hg Thermal Moton 
238 Watemide Drive 
Cimer. MO 63040 

w e @ a o I . c o m  

Phone: (3 14) 4584 169 
Fax: (3 14) $584937 

Kevin McNamon 
Taylor Dcfangh 
1050 1p Street NW 
Washington DC 20036 

Phone: (202) 775-0899 
Fa: (202) 7751668 

kmintiawlordeiongh.coq 

Cegg Morris 
Future Resources Assac. Inc. 
2039 Skttuck Ave, Suitc 402 
Bsrkdcy, CA 94602 

Phone: (510) 644-2700 
FSX: (5 10) 644- 1 117 

Craig O'Connor 
Eprt Import Bank 
81 1 Vermont Ave NW 
Washingon DC 20571 

gaa.oconnor@exirn.nov 

Plul orentas 
Tcam Systems Internstianal 
700 I3* St NW, Suite 950 

Phone: (202) 355-3936 ext  3939 
Fa: (202) 565-3932 

Washingran DC zoo05 

-t 

Phone: (202) 4353517 
Fax: (202) 4344599 

David Ostlit 

4900 N Higi~way 169.3* Hmr 
Minnrrpolk MN 55128 

Phone: (612) 533-0503 

. Energy Pedannance Systems 

Fx. (612) S53-I530 

Ralph P. Ovemnd 
NationaI'Rencwabk Energy Laboratory 
1617 CoIe Blvd.. MC-1613 
Colden, CO 80301 

Phone: (303) 275450 
FSX: (303) 275-2905 

ovcnnd(ii?m 1. Eoy 

wininm Partanen 
Power Gcnenting Inc. 
2501 Parkvicw, Suite 500 
Fan Wonh TX 76 102 

Phone: (207) 883-3052 
Fax (207) 885-0364 
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Ridr PctcrSoP 
Northern States Power Company 
414 Nicollet Mall 
MktneapoiiS, MN 55401 

Phone: (6 12) 330-583 1 
Fax: (612) 330-5913 
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Jon Pfanrrtrkitrricz 
Bechtc! 
9801 W&IpSnian 
Gaithcrsbug.MD 20878 - Phone: (301) 417-3755 

F~x: (301) 869-3770 

John R Purkar 
cE!c Cohtultants. Inc. 
6907 BmokparkRoad 
CItVetand. OH 44 129 

Phone: (216) 749-2992 
Fax: (216) 398-8403 

fs!swLm 
Dan Rckber 

Ofiice of Energy Ef€Iciency and 

lo00 Mcpendcllcc Ave, SW 
Washingcan DC 205854121 

us Deparrment.of Encrgy 

Renewable Enqy, EE-1 

Fax: (202) 5869260 
Wci.rrichcr&,&c .EOV 

Martha Rolliac 
Tcnntssa V d y  Authority 
1101 Marlset S k t  (W JH) 
chattanaoa TN 37402-2801 

Phone: (423) 751-4712 
FaX: (423) 751-2463 

mlrpLlins- . v  

Tom Rounberg 
Biomass En- Ad~ocatrs 
fOO1 G S M  NW. Sui& 9ooE 
Washington DC 20001 

Phone: (202) 639.03s 
F~x: (202) 393-5510 
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Juntr A Rydsiius 
S i p s o n  P a p  Company 
PO Box 68 
Korbcf. CA 955 19 

Phone: (707) 668-443 i 
Fa: (7W)668-LJo2 

i w d e l @ ~ . c o q  

Irvfirg sacks 
Division afEnergy Raoutccs 
100 Cambridge St W1300 
E-04 MA 0 1880 

Phom: (617) 7274732 (13 1) 
Fax (617)727-0093 

Km!n Scho 
National Biofncrgy Indusuics Assaciation 
122 C S m t  NW. 4& noor 
Washington DC 20001 

Phone: (202) 383-2540 
Fa: (202) 383-2670 

&,&p@wrnbusrtvc.coq 

Kitty Sibold 

401 M S k t  SW. MC-2171 
Emrironmentll Protection Agency 

Washington DC 20460 
Phonc: (202) 26043 14 
Fax: (202) 40 14454 

* Erk Sirnpkinr 
Enc!r&y KcscanA carp. 

Washington De20006 

c ~ e m b . m q  

1634 Erie Street NW. Ste 9 0  

Phone: (202) 737-1372 
Fak (202) 737-7337 

Rurwi E. Smith 
Texas Renewable Energy Industries Association 

Auslin,TX787616J69 

Jpmu J. Spneth 

I617 Cole BIvd 
Golden, CO 8040 I 

m Box 16.~9 

+ 
DepanmcntufEnergy 

Phone: (303) Z7547M 
Fax: (303) 2fS4753 

sPaCIh@Jlfd.RW 
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Scott Skfar 
National BioEncrgy fndustries hsockuion 
122 C Stru t  NW. J~ noor 
Washington DC 20001 

Phone: (202) 383-2540 
Fa: (202) 383-2670 

George stertingcr 
Advan#d Rcncwablu 
I616 P S m t  NW Suite 410 
WasNn@n, DC 20036 

Phanc (202) 939-3349 
Fax: (8 12) 3424285 

Sam Tagorc 
Department of Energy 
LOO0 Indcpcndence Ave 
Washington DC 20355 
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Maaaki Takabashi 
Wadd Bank 
1818 H S b a t  NW 
Washington DC 20433 

Phone: (202) 5864210 
Fax: (202) 586-5 127 

Phone! (202) 473-1269 
Fa: (202) 522-3486 
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Miibnd VanBum 
H m  Roducr~ Association 
Idol N Kent S h e q  Suite 1001 
Arlington VA 22209 

Phone: (703) S22-0086 
Fax: (703) 522-0548 

V a ! l b u r e n & h e . O  re 

Jeny Whittlcld 

695 Pease Raad 
Burlingtou, WA 98233 

q.roIndustries 

Phone: (360) 757-9728 
Fax: (360) 7S7-9720 

Po0 wichert 
Dtvision o f  Energy 
101 E WiIwn 5t 6h FIwr 

MMison W 53707-7868 
Po  BO^ 7868 

Phone: (608) 266-73 12 
Fax: (608) 267-6931 

wiched@,- 

Lynn L. Wright 
W d g c  National lab 
PO Box 2008 Oakn’dgu Rr 
37831-6422 

&f@Oml.EOy 

Fred E zcrkd 
Iastibtte of Gas Technolag). 
3540 south George Mason orive 

Phone (423) 574-7378 
Fax: (423) 576-8143 

Alexandria, VA 22302-1034 
phone: (703) 8354918 
F~x: (703) 845-7905 
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l 3  Fossil Carbon Mitigation 
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If sustainable and closed-loop, biomass has i % 
With super high yield crops, blornass could have 25% rde . n . 2  
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Reduction = displace a fossil source (present Or future) 
Fossil energy use can be ~ 7 %  of biomass fuel Value, SO 1 

greenhouse gas reduction is at least 93% 
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What are the hurdles to Biomass Commercialization? 

Logistics of CoUcction and Transpmtion of Fuel. 
0 .  Price 
.* Application of tax credit only to “‘closed-loops” biomass 

EconomicandFinancciaiIssues . . 
Technology Pdomance needs to be ‘demonstrated 
Geographic factors 

4 Public Perccptions of Biomass as a “Consumer’of Forests” 
Acceptance of Co-fued Ash 

. .  6 Regulataryhsues 

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 

4 Give tax credits to farmers who practice conservation and produce energy 
crops 
Initiate a goverrunentlpnmte sector dialogue. Encoumgc both 
government and private sector fkmcing for commercial projects. 
The term “tax credit” needs to be more specifidly dehed.  
Involve municipalities in biomass energy projects. Identify what will 
makc biomass attractive to municipalities. 
Reinforce the image of biomass as green power and mainstream 
tcchnology (need more units in operation). 
Get EPA and other govemment agencies to distinguish ‘‘renewable 
carbon” &om “fossil carbon”. 
Demonstrate the viability of co-firing and s0Iv.e the supply issue. 
Involve.the forest produds industry . 

4 Develop advanced modular biomass &ts (50 KW - 5 MW) that can be 
packed and shipped overseas. 
Govemment involvement in the form of tax in’centives is ‘important, but 
w-e also must c,kmonstratc a viable technology that can sell. 

. 
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6 ~ n d e r ~ t m x i  thc: f~ndarnei;tai socioeconomic issues that makebiomass 
eqergy attractive. Tau credits are only tm&xy. 
Demonstrate that biomass can be .used for district heating, as well as for 
power generation . .  

0 Leverage private imrestkent with public'fimds set up as a '%newable 
Energy Fund'.? to.help limit the risk 

0 b v e  a good under~ta~iding ofthe'regulatory climate. 

. .  

. .  
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Looking to the Future: 
The Department of Energy's Role 

in Developing Blomass Resources 

MY? 
what? 

- n - e L v L m  
--*-Laorra* 

0 - 4 1 -  -.. tW7 

II I/ 

Resource questions become more 

With scale 
With time 

w, 

J 

Cost? Qua-? Environment? 

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

J 

Cost? Qua-? Environment? 

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

1 Biomass resources will determine the 
sire of the bioenergy industry I 

+ Theyarediverse 
+ m e y  have competing uses 
+ They can be increased through RBD 

Page 1 

Questions about both future and current 
resources revolve around 

*cost 
*Quantity 

Environmental effects 1111 

The Department of Energy's long-run 

ALthoagh wood a d  wood uasm. munisipal 
solid sbasur, and crop rrridua arc alI ;mpomnt 
p o d  r a o u r m  "., crop a m  th+ molt 
-wtinpPrLc. 



Species Screening 1979-1989 

Selection of model species reflected cost, 

, 

Perennial 
Productive 

*mMt 

US. farmers are looking for new markets, 
Including energy 
Integrating energy crops with food 
pmductlon hardy explored 
Radamatlon, remedlation. and recycling 
wastes could increase resource base 

Current and long-run resource 
availability are different issues 

New twls for Integrated analysis 
Unks to USDA analysis systems 
Carbon cycling studles 
Scaleup and feaslblltty p r o j m  
Support to dmOnStration projcctt 

Crop Development 1986-Present 

Wrtual crop development centers are 
increasing productivity and reducing 

produdion costs for poplar and 
switchgrass 

Genetics 
P l r y S i O l o g y  
Managmat  

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

*-nnnp.pmdrtlDn- 
* U o * . m b l r r J . h p f t  
*-on- 

1111 ORECCL: Oak Ridge Energy Crops 
County Level database 

Page 2 
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C W n  Quantity? Environment? 

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

c 

1111 ’ 1 Ill1 

ll ll Scaleup and demonstration projects are I “muttiple use” sites for research 

Production economics 
Operational scale productMty 
Landownmproducer M o n s h i p s  
Environmental research 

Scaleup and demonstration projects are I “muttiple use” sites for research 

Production economics 
Operational scale productMty 
Landownmproducer M o n s h i p s  
Environmental research 
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Feedstock Supply Curves--2000 
Moderate Scenario 

.--- 

20 f I I I I I i 

0 2 4 6 8 IO 
- Quantity (Million Dry Tons) 

12 

+ Ag Residues 

14 

-Et- SRWC 
+ Hardwood Waste + Softwood Waste I 
+- Switchgrass -+- RDF 
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United BioEnergy Commercialization Association 

UBECA 
Program Plan and Budget 

FY 1998 

Presented to: 
UBECA Board of Directors 

July 29,1997 
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Corporate Overview - 
Energetics, Incorporated 

Established in 1979 

Employs over 100 energy and environmental professionals 

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 
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1. 

2. 

3. 

4. 

5.  

6. 

7. 

8. 

9. 

10. 

11. 

12. 

Recent Biomass Energy Publications 
by Energetics 

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

Survey of ifte 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 Program 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. 
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Initial Contacts Have Been Made 

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

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

I DOE-FE Office of Advanced Research: Howard Feibus 

I DOE-FETC 
- Perry Bergman, Phil Go1dberg;Mark Freeman 

I NBIA: Scott SMar, Karen Seho 

I EPRI: EvanHughes 

I University of Pittsburgh: Jim Cobb 

I NREL: Kevin Craig 

GPU Genco: Joe Battista 

I Union of Concerned Scientists: Paul Jefferiss 

I MIT: Howard Herzog 
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Mission 
Market Leadership for Effective 

Commercialization 

H To serve as the primary voice of power producers with interests in biomass 
power generation 

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



Goals 

H Develop cost-shared industry-led projects to 
- demonstrate advanced energy concepts 
- diversify U.S. fuel base 
- decrease greenhouse gas emissions 
- revitalize the rural economy 

H Strengthen communication and increase membership 
- Government Relations 
- Outreach and Education 
- MarketRechnology Analyses 
- Commercialization Strategies 



i 

Member Needs 

Keeping Well-Informed 
- Swiftly changing industry - analyze uncertainties 
- Legislative developments 
- Regulatory changes and incentives 
- Technology Cost & Performance, R&D Issues 
- Strong coordinated activities 

W Obtaining Competitive Edge 
- Identify near-term, creative niche markets 
- Reduce deployment risk 
- Identify cost-effective integrated systems 
- Identify business partners and appropriate financial arrangements 

f 
1. 
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The Challenge of Commercialization - 
Meeting Market and Developer Needs 

Conditions to Satisfy: 

I 

I 

I 

I 

I 

I 

Evidence of sustained interest in biomass technology and confidence that the 
technology will be competitive with alternative technologies; 

tL 

\ 
Market research showing significant revenuehales potential; 

Identification of situations where biomass technology may be applied immediately; 

Early buyer involvement, providing design inputs which result in cost and 
performance standards; 

Identification of uncertainties and manageable risks; 

Understanding and acceptance of costhenefit profiles; 

Market incentives leading to investment, promotion, and success; and 

Government participation in cost-shared development and demonstration programs, 
ad.tra&tmnd-p+ . .  



Developments in 
Legislation and Regulation 

Federal 
- Administration Budget and OMB Passback 
- House Authorizations Bill 
- House and Senate Appropriations Bill 
- Conference Committee Report 
- Restructuring Bills 
- FERC Rulemakings 
- EPA Regulations 

State 
- Electricity Restructuring 

-- Legislation 
-- PUC Orders 



Strategic Amroach 

Focus on members’ and other stakeholders’ needs through a program of 
industrial outreach ; 

Nurture partnerships with key stakeholders; 

Build on past project successes and experience; 

Analyze complex information and ’present it clearly, accessibly, and 
persuasively; provide timely and effective dissemination of results; 

‘ Use technical and market analyses as the guiding tool in creating 
commercialization strategies; and 

Leverage budgeted resources through joint participation in activities with 
other organizations in the bioenergy community. 
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Meeting the Needs 

ACTIVITY AREAS: 

Government Relations 
- Congress 
- DOE 
- USDA 
- U.S. Forest Service 
- White House OSTP 

Outreach and Education 
- Utilities (TOUs and Munis) 
- IPPS 
- "Green" Power Marketers 
- Industries (cogenerators) 

I Market/Technology Analyses 

4 Commercialization Strategies 
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Task Plan 

TASK 1. GOVERNMENT RELATIONS 

OBJECTIVES: 

Monitor Congressional activities and provide timelj information to UBECA 
members on legislation affecting the DOE Biomass Power Programs so that 
appropriate actions can be taken; 

0 Plan an active role in promoting policies, incentives, and regulations that encourage 
integrated biomass power development in the United States and abroad. 

. 

ACTIVITIES 

1.1 Disseminate Legislative Updates and Alerts 

1.2 Prepare White Papers 

6 1.3 Exchange Communications 



Task Plan 

TASK 2. OUTREACH AND EDUCATION 

OBJECTIVES: 

0 Foster partnerships among stakeholders in both the public and private sectors; 

0 Ensure cooperation of energy and related programs at the federal, regional, state, and 
local levels; and 

Provide a forum for DOE program managers to interface with their private sector 
constituents. 

ACTIVITIES 

2.1 Increase UBECA Visibility 

2.2 Create Annual Achievement Awards 

2.3 Expand Communication Mechanisms (UBECA Journal) 

2.4 Expand Information Assets (World Wide Web site) 

2.5 Conduct Workshops/Seminars 



Task Plan 

TASK 3. TECHNICALMARKET ANALYSES 

OBJECTIVES : 

0 Assess opportunities for new bioenergy conversion technologies in both domestic 
and foreign markets; 

Assist UBECA members to identify barriers that may restrict the entry of those 
technologies; and 

Assess alternative strategies to help overcome those barriers. 

ACTIVITIES 

3.1 Collect and Disseminate Market Data 

3.2 Conduct Technology Assessments 

3.3 Evaluate Changing Power Market 



TASK 4. COMMERCIALIZATION STRATEGIES 

OBJECTIVES: 

Develop guidelines and a framework of workable strategies for commercialization of 
bioenergy conversion technologies; and 

0 Raise the awareness of the financial community about opportunities that exist for 
investment. 

ACTIVITIES 

4.1 Case Studies 

* 4.2 Commercialization Workshop 
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Task Plan 

TASK 5. MANAGEMENT AND ADMINISTRATION 

OBJECTIVES: 

Support corporate business matters, membership records, financial administration 
duties, and other activities of the UBECA Board of Directors and officers. 

ACTIVITIES 

5.1 Board of Directors Administration 

5.2 Membership Administration 

5.3 Management Policy Papers 

5.4 Contract Administration and Reporting 

5.5 Financial Administration 

5.6 FY 1999 Program Plan and Budget 

nd 

k 



Task Plan 

I .  Government Relations 

3. Technicalhlarket Analyses 

4. Commercialization Strategies I 
5. Management and Administration 

UBECA Joirrrial 
Annual Meeting 
Annual Achievement Awards 
Press Releases 
Trade Press Articles 
World Wide Web Site 
Executive SeminarsNorkshops 
Technical Seminar 
Brown Bag Seminars 

~ ~~ 

Market Data Compilation 
Technology Assessments 
Utility Restructuring Analysis 

Case Studies 
Commercialization Workshop 

Board Administration 
MembershipFinancial Administration 
Management Policy Papers 
Contract Adniinistration/Reports 
FY 1999 Proaram Plan & Budget 



Revenue Target 
FY 1998 

Member Dues 
Meeting Sponsorship 
Meeting Fees 

REVENUE TARGET 
$50,000 
$10,000 
$5,000 

TOTAL $350.000 
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Budget Summary 
FY 1998 

Total % 

Task 1. Government Relations 77 22 

Task 2. Outreach and Education 96 27 

$K 

Task 3. TechnicaVMarket Analyses 66 19 
Task 4. Commercialization Strategies 69 20 

Task 5. Management and Administration - 42 - 12 

350 100 

DOE 
$K 

65 

85 

50 

60 

- 25 

285 

% 

23 

30 

17 

21 

9 

100 
- 

TOTAL DOE 



22 

Budget Issues 

Intensify membership recruitment 
- Review member dues rates and structure 
- Enhance value of products and services 

Solicit funding from other federal and state agencies 

Increase cost-share with other associations 

Leverage in-kind member services 

Availability of cost-shared DOE funds 
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Conclusions 

UBECA is building the base constituency for the DOE Biomass Power 
Program 

UBECA provides unique forum for information exchange and technology 
transfer 

Federal dollars are leveraged effectively 

Together, the public and private sector can accelerate the 
commercialization of biomass energy and reap the national benefits. 

1 
I 

I 

I 

i 
I 

I 1 

I 
1 

! 
i 
i 
i 
I 
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United BioEnergy Commercialization Association 

Ronald Belval, P.E., Chairman 
Joseph Badin, Executive Director 

Jonathan Kirschner, Project Coordinator 

US. DOE Blopower Program 
Semi-Annual Review 

July 15, 1998 

Global Situation 

+ Global energy requirements continue to 
grow rapidly driven by: 

Economicmd population growth 
Pressures to improve quality of life + Governments recognize that the 

availabifii'y of affordable, refiable 
commercialenergy supplies is vital to all 
sectors of society 

1 



Global Situation (continued) 

+ Growing concerns about potential global 
climate change and greenhouse gases 

+ Biomass energy can have a significant 
strategic value to the US. and to all 
growing economies 

Strategic Value of Biomass 
Energy 

+ Vital resource for achieving a sustainable 

+ Very large and wide-spread resource base 
+ Can be integrated into the established 

+ Potential to be a reliable and affordable 

+ Reduce landfill wastes 

economy 

infrastructure 

resource 
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Strategic Value of Biomass 
Energy (continued) 

+ Carbon dioxide neutral 
+ Reduce dependence on imported fuels + Local economic benefitsljobs 
+ May fulfill requirements of a Renewable 

+ May produce tradeable emissions credits 
Portfolio Standard 

Strategic Value of Biomass 
Energy (continued) 

+ Can utilize wide-ranging, new and 
improved energy conversion technologies 
for baseload and peaking generation 

+ Can provide flexible, convenient, and 
diverse forms of energy to meet various 
end-use needs 

3 



Our Vision 
BIomass Energy - Sustainable Pathways 

for a C02Constrained Future 

+ 
+ 

How can we get there? 

How UBECA helps 



. . 7.”. . .  

Who WeAremmm 
United BioEnergy Commercialization Association 

How Can We Get There? 

+ Have a clear vision 
+Identify technology and market pathways 
+ Establish competitive targets 
+ Encourage demonstrations and 

Build the biomass community 
+ Find champions and sponsors 
+ Provide input to public policy 

replications to showcase successes 
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How Can We Get There? 
(continued) 

+ Create market-based incentives 
+ Form partnerships 

Company and Company 
Industry and Industry 
Industry and Government 

outreach 
Ensure effective communication and 

How UBECA Helps 

Provides a forum to promote bioenergy 
Facilitates communication, innovation, 
technology transfer, and accelerates 
commercialization 

+ Provides strategic briefings to 
interested groups + Expands outreach to encompass 
agricultural, forestry, coal, industrial, 
and environmental stakeholders 
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HOW UBECA Helps (continued) 

+ Monitors restructuring activities 
+ Identifies market opportunities today 

and charts the roadmap to the future 
+ Represents technology developers, 

end-users and operators: the source of 
technical cost and performance 
requirements 

+ Identifies critical R&D needs and targets 

HOW UBECA Helps (continued) 

+ Partners with communities (education 
and economic development) 

Ruraf 
+ forest residues 
+ energy crops 
+poultry and animal wastes 

+ reduce fandfi fls 
+ potential waste and demolition wood resources 

ea Urban 
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HOW UBECA Helps (continued) 

+ Provides case studies and success stories + Assists with market assessment + Proposes market incentives 
+ Endorses policy actions 
+ Educates and communicates 

How Can I Participate? 

Contact 
Joe Badin, Executive Director or 

Jonathan Kirschner, Project Coordinator 
30 7 -62 7 -3002 
30 1-62 7 -3003 

FAX 30 7 -62 7 -3725 
e-mail: enesupf@ix.netcom.com 

8 
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AGENJ)A 
n E C A  Meeting 

Held at Edison Electric Institute 

July 29-30,1997 

Minutes of the June 10,1997 UBECA Board of Directors Meeting (Approval) 

FY 1998 UBECA Program Plan 6t Budget (Approval) 
DOE Application for Funding of Management Support Services (Approval) 
Management Support Agreement between UBECA 9: Energetics (Approval) 
Tennination Agreement between TTC & UBECA (Approval) 

Committee to Plan Joint UBECAMBYr AnnM Meeting (Assign) 
Workshop Topics (Discussion) 
Membership (Discussion) 
Other Business 



UNITED BIOENERGY COMMERCIALIZATION ASSOCIATION 
MINUTES OF TEEBOARD OF'DIRECTORS MEETING! 

July 29-30,1997 
Edison EIectric Institute 

Wmhington, DC 

TUESDAY, JULY 29,1997 

Attendance 

Board Members 

Ron Belval, Chairman - Burlington Electric Dept. 
Chuck Linderman - Edison Electric Institute 
Ed Neuhauser - Niagara Mohawk 
John Holt - National Rural Electric Cooperative Association 
Doug Boylan - Southern Company 
Dan Mahoney (Counsel) - Soble International 

Energetics Personnel 

Harvey Weisenfeld 
Joe Badin 
Jonathan Kirschner 

Department of Energy Personnel 

Ray Costello 
Lynne Gillette 
Jake Kaminsky 

Approval of Meeting Minutes of April 8 and June 10 

Both sets of minutes were approved. 

FY 1998 UBECA Program PIan and Budget 

Joe Badin presented Energetics' corporate qualifications and described four task areas outlined in the 
FY I998 Program Plan and Budget prepared by Energetics: 

Government Relations 
Industry Outreach and Education 

' These minutes cover only those deliberations that Energetics personnel were present for. 
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Marketing and Technology Analysis 
Commercialization Strategies 

The major points of the discussion were: 

UBECA is prohibited from lobbying, but timely legislative alerts to the Board and the 
membership would be useful in keeping them informed of pending Congressional action. 

UBECA Journal was not reaching as many people in the utility industry as perhaps 
publishing articles in the leading trade journals would. It might be more cost effective to contribute 
articles to Electricity Journal, Public Utilities Fortnightly, and Rural Electri!j?cation magazines. 

Brown-bag seminars are a great tool for reaching the membership and for encouraging 
action and ideas. It was suggested that a brown-bag seminar be held at EEI and one possibly at the 
Washington office of the Northeastern Regional Biomass Program (Rick Handley is main contact). 
One topic that was proposed for a brown-bag seminar was Barriers to Biomass Co-Bring, possibly 
with the participation of EPA and ASTM. Coal ash is presently considered a non-hazardous 
substance that can be sold for flowable fill, however no ASTM standard currently exists for co-fired 
ash, and this is an obstacle to the broader acceptance of biomass/coal co-firing. Efforts must be 
made to reach beyond UBECA an to inform people who are outside the association of the brown-bag 
lunches. 

The President's Million Solar Roofs program will increase competition from the 
photovoltaic sector. Also, micro gas turbines have demonstrated that they can produce electricity 
for $300/KW. As of yet, no life cycle costing analyses had been performed for biomass. The 
possibility of leveraging the efforts taking place at NREL and Lawrence Berkeley Lab, was 
mentioned. 

* 

It was suggested that an ad hoc Commercialization Committee be formed from the 
members hip. 

Ray Costello, DOE Program Manager, told the Board that he was very supportive of UBECA 
and wanted maximum benefit for everyone, however, he said, only $ lOOK would be available from 
DOE'S Biomass Energy Program for UBECA in FY 1998. This was considerably less than the level 
of support originally anticipated by the association (about $285K), and the Board met that afternoon, 
in closed session, to re-examine UBECA's activities in the face of the reduced level of funding and 
to discuss completion of arrangements with T C ,  including signing a letter closing out TTC support 
of UBECA. 

2 



WEDNESDAY, JULY 30,1997 - 
Attendance 

Board Members 

Ron Belval, Chairman - Burlington Electric Institute 
Chuck Linderman - Edison Electric Institute 
Ed Neuhauser - Niagara Mohawk 
John Holt - National Rural Electric Cooperative Association 
Doug Boylan - Southern Companies 

Energetics Personnel 

Joe Badin 
Jonathan Kirschner 

Discussions focused on ways to adapt the UBECA FY I998 Program Plan and Budget to 
a lower level of DOE funding. It was agreed that while all of the tasks were important, a specific 
list of deliverables would help identify the most crucial aspects of each. Ed Neuhauser said that 
legislative tracking was extremely important for his utility, as well as being notified of any 
Requests for Proposals (RFP) that DOE might issue that could be of interest to UBECA 
members. It was decided that the organization would publish two brochures initially. The first 
would be of a general nature, intended to help recruit potential members. The second would be a 
brief, but informative piece designed to show how biomass was currently being used to reduce 
emissions of greenhouse gases. This brochure would be distributed by Chuck Linderman at the 
Kyoto Global Climate Change Summit in December. The target date for shipping materials to 
Japan was November 20. 

Other suggestions for disseminating information to members included legislative alerts 
and quarterly updates of important meetings, programs, and government solicitations. A monthly 
update was also suggested if there is sufficient activity to warrant it. The following ideas for 
UBECA activities were discussed: 

0 

0 

0 

UBECA should move away from developing white papers to assembling information 
that is already available. 

Membership and/or revenue targets should be set &e., increase revenues from utility 
memberships to $80K or increase membership by 30% over the next twelve months). 

Set publication targets, such as publishing 3 major articles in 4 journals during the 
coming year. 

Communication with the National Laboratories that are doing biomass work must be 
improved. UBECA should be involved in the annual DOE Contractors' Review 
Meeting. 

3 



Centers of Excellence, such as the McNeil Power Generating Station in Vermont 
could be the subject of concept papers. 

One activity that was mentioned was an evaluation of the changing power market, and 
the possibility of publishing 2 case studies, one on the fuels side and one on the 
technology side, was discussed. 

It was decided that fees for legal services performed by Soble International be paid out 
of members' dues, and not out of the Department of Energy grant. 

The joint UBECA/NBIA meeting was also discussed. 

It was decided that Energetics would redraft the FY '98 Program Plan and Budget based 
upon an assumed budget of $300K ($ lOOK from membership, $200K from DOE)2 and resubmit it 
to the Board. 

The level of DOE funding ultimately awarded for FY'98 was only $100K. The final version of the.FY'98 Program Plan 
and Budget reflects a level of activity that corresponds to this reduced award. 

4 



United BioEnergy Commercialization Association 
Board of Directors 

MEET~VG AGENDA 
November 19, 1997 
1O:OO am - 3:OOpm 

at 
Energetics, Inc. 

501 School Street, SW, Washington, DC 
Suite 500 

L’Enfant Plaza Metro (Dept. of Transportation Exit) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  . . . . . . . . . . .  . . .  . . . . . . . . . . .  . . . . .  . . . . .  . . . . . .  . . . .  . . .  ..... . -. . .  . . .  . . . .  . .  

. .  . .  
. .  i. . 

.... 

. .  

-: .-- : .: . F A C m T o R  

1O:OO - 10:05 

10~05 - 1O:lO 

1O:J.O - 10~15 

10:15 - 11:45 

11:45 - 12:OO 

12:oo - l:oo 
l:oo - 1:20 

1~20 - 2~30 

2:30 - 3:OO 

Welcome and Introduction 

Agenda 
Acceptance 
Additional Items 

Review of Minutes (July 29-30, 1997) 

Treasurer‘s Report 

Ratification of Management Services Contract and Settlement 
of Prior Account 

Membership Update 

FY 98 UBECA Program Plan and Budget 

Joint UBECMBIA Workshop 

Review of DOE Funding Agreement 

Status of EPRI Biomass Power Program 

Luncheon/Discussions 

Status of the DOE Biomass Power Program 
and Plans for EY 1998 

Statement Supporting Biomass Energy Conversion 
Technologies (Discussion of Proposed Press Release) 

Wrap-up 
Other Business 
Action Items 
Next Meeting Plans 

R. Belval 

J. Kirschner 

C. Linderman 

J. Badin 

R. Belval 

E. Hughes 

L. Gillette 

R. Belval 

3:OO Adjourn 



Energetics, Inc. 
501 School Street, SW, Washington, DC 

Wednesday, November 19, 1997 

MEETING SUMIMARY 

Attendance 

UBECA Board Members 

Ron Belval, Chairman - Burlington Electric Dept. 
Chuck Huling - Georgia Power Company 
John Holt - National Rural Electric Cooperative Association 
Chuck Linderman - Edison Electric Institute 
Ed Neuhauser - Niagara Mohawk . 

Other UBECA Members 

Evan Hughes - Electric Power Research Institute 

Energetics PersonneI 

Joe Badin - Executive Director, UBECA 
Jonathan Kirschner - Project Coordinator, UBECA 
Harvey Weisenfeld - Corporate Advisor, UBECA 
Jan Brinch - Senior Associate, Energetics 
Rich Scheer - Assistant Vice-president, Energetics 

DeDartment of Energy Personnel 

Lynne Gillette - Program Manager, DOE Biomass Power Program 

The Board met in a closed-door Executive Session from 9:30 a.m. until 10:45 a.m. to discuss the 
closeout arrangements with Technology Transition Corporation ('ITC). 

Approval of Agenda 

The agenda was approved without modification. 

1 



Approval of Meeting iMnutes of July 29-30,1997 

The draft meeting minutes were accepted with some modifications which appear in the final 
version. 

Treasurer’s Report 

Chuck Linderman, UBECA Treasurer, reported that he had signed a check to pay Energetics’ 
invoice of $7,100 thereby leaving an ending balance in the UBECA account of approximately 
$39,200. 

Ratification of Management Services Contract and Settlement of Prior Account 

The Board ratified the management services contract with Energetics, but noted that Technology 
Transition Corporation had an outstanding invoice (August 1997) for $67.5K. It was decided that 
members of the Board should meet with Bob Mauro of TTC to discuss the outstanding invoice 
and to anive at an agreement for closing out TTC support of UBECA. 

Membership Update 

Joe Badin announced the recruitment of two new members, Central and South West Services and 
Golden State Import and Export. Joe also announced that he had met with Dave Beecy of the 
Office of Fossil Energy, U.S. Department of Energy. Dave was interested in biomass’ potential 
to reduce coal consumption by as much as 35%. Joe said that he would meet again with Dave 
and discuss additional support for UBECA’s activities from the DOE Office of Fossil Energy and 
from the Federal Energy Technology Center (FETC). It was suggested that Chuck Lindennan 
and John Holt accompany Joe Badin and Harvey Weisenfeld to meet Dave Beecy and George 
Rudins (Deputy Assistant Secretary, Office of Coal Technology). 

FY 98 UBECA Program Plan and Budget 

The main message being conveyed by the FY 98 UBECA Program Plan and Budget is that 
UBECA is an industry-driven organization whose focus is on technoiogy transfer. Harvey 
Weisenfeld said that both DOE’S Office of Energy Efficiency and Renewable Energy (EE) and 
its Office of Fossil Energy (E) were exploring incentives to get these technologies into the 
marketplace. These incentives included capital buy downs, production credits and a government- 
sponsored insurance pool to defray much of the risk associated with such projects. 

Joe Badin announced that he would be representing UBECA on the Board of Directors of the 
Bioenergy Research Association (BERA) and that he would be coordinating with Don JSlass 
(BERA Chairman) to hold brown-bag lunches during the coming year. There was some 
discussion about utility restructuring and broadening the scope of materials that could be 
considered as biomass fuels, specifically the use of farm waste products that could be gasified 
and combusted in a microturbine. Joe Badin mentioned that Sandia National Laboratory would 
be issuing a Request for Proposals (RFP) for just such a demonstration project. It was expected 
that the RFP would be released within a few weeks. 



Joint UBECA/NBIA Workshop ~- 
The upcoming UBECA/NBIA Workshop was discussed and it was decided that UBECA would 
host a joint biomass stakeholders’ meeting entitled “Obstacles to Commercialization” the day 
before the main meeting. A summary of the proposed speakers was also delivered. 

Review of DOE Funding Agreement 

Joe Badin stated that the application had been submitted to the DOE Field Office in Golden, 
Colorado where it was still being reviewed. 

Status of EPRI Biomass Power Program 

Evan Hughes said that EPRI’s Biomass Power Program was not a single program but resided in 
various parts of EPRI (Coal Combustion Performance, NOx, Fossil Boilers, Renewables). -Evan 
explained that the EPRI membership was giving biomass low priority. The best thing that 
UBECA could do to help would be to bring both traditional utilities and new power generating 
companies to not only accept biomass as a fuel source, but to see biomass as the renewable of 
choice for companies who have coal-firing assets and experience. 

EPRI had conducted six co-firing tests in utility boilers during the previous year: GPUPenelec 
(wood fuel, wall-fired boiler); TVA-Allen (wood in a cyclone boiler); TVA-Colbert (wood, wall- 
fired boiler); New York State Electric and Gas (NYSEG) (wood, tangential boiler); Madison 
G&E (switchgrass, wall-fired); and Northern Indiana (wood waste, cyclone boiler). A test firing 
of short rotation willow growth at NYSEG (a member of the Salix Consortium) ran into handling 
problems caused by the fibrous willow wood and had to be postponed. The willow was 
successfully co-fired later, as a smaller fraction of the heat input to the boiler. Evan summarized 
by saying that co-firing had been proven to be technically feasible but that the price differential 
with coal was not great enough to make it attractive to utilities, at least not while the focus is on 
competition, cost cutting, and meeting NOx standards, while spending capital budgets only on 
items having a 3-year (or less) payback. 

. 

Status of the DOE Biomass Power Program and Plans for FY 1998 

Lynne Gillette, DOE Program Manager, gave a presentation on the Department of Energy’s 
Biomass Power Program. Lynne described 5 major continuing projects: 

Hawaii Gasification Project whose goal is to demonstrate direct integrated biomass 
gasificatiodturbine technology with hot-gas clean up. 

Vermont Gasification Project whose goal is to demonstrate indirect biomass 
gasification technology for power production. 

Minnesota Agri-Power Project whose goal is to demonstrate a fully integrated 
biomass system utilizing alfalfa stems to produce 75 M W  of power. 
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New York Salix Project Those goal is to scale up willow trees as an energy crop for 
co-firing by the year 2000. 

Iowa Switchgrass Project whose goal is to demonstrate closed-loop systems using 
switchgrass to fire a 35 MW facility. 

Lynne also described two new initiatives, including a small modular systems Request for 
Proposals (RFP) that would soon be issued by Sandia National Laboratory and a co-firing 
initiative that was still under development. 

The issue of whether or not to broaden the definition of biomass was raised again. Lynne Gillette 
said that DOE was more interested in developing energy crops such as willow and switchgrass. 
It was not really interested in Municipal Solid Waste. Ed Neuhauser discussed the difficulties 
inherent in removing organic matter from soil (issues of soil fertility and erosion needed to be 
addressed). Ed also explained that Timber Stand Improvement (TSI), involving the thinning out 
of forests, could create a vast new biomass resource, although no utility would be willing to 
invest money in TSI on land which it may not own when the trees mature. The Board decided 
that broadening the definition of biomass fuels should not be pursued at this time, but should be 
left as a topic for further discussion. 

The remainder of the meeting was spent drafting the industry statement to be issued prior to the 
Kyoto Conference on Global Climate Change. The statement was approved by the Board and 
issued on November 241h. 

Other Business 

Rick Peterson (Northern States Power), who was unable to attend the meeting, telephoned to 
announce that Northern States Power Co. (NSP) had selected District Energy S t. Paul, Inc. and 
Lindroc Energy of Encinitas, California, to each supply 25 megawatts of biomass power to the 
NSP system beginning in summer 2002. These two projects represent Phase 1T of NSP’s 
legislative commitment for a total of 125 MW of biomass generation to be in place by the end of 
2002. Rick also said the NSP was in the final stages of negotiating a fuel supply contract with 
MnVAP, the Minnesota Valley Alfalfa Producers. 

Next Meeting 

It was decided that the next meeting of the UBECA Board would be held in the spring of 1998. 

- meeting adjourned at approximately 3:OO p.m. - 



United BioEnergy Commercialization Association 

Board. of Directors 

MEETING AGENDA 
June 24, 1998 

990 am - 3:OOpm 
at 

Energetics, Inc. 
501 School Street, S W, Washington, DC 

Suite 500 
L'Enfant Plaza Metro (Dept. of Transporfation En?) 

TIME TOPIC FACILITATOR 
X I  

9:oo - 1o:oo Executive Session (Board Members Only) R. Belval 

1O:OO - 10:05 Welcome and Introduction R. Belval 

10:05 - 1O:lO Agenda 
0 Acceptance 
0 Additional Items 

1O:lO - 10:20 Review of Minutes (November 19, 1997) 

10:20 - 10:35 Treasurer's Riport C. Linderman 

10:35 - 1055 Settlement of Prior Account and Other Outstanding Invoices 

10:55 - 11 :25 Membership Update and Report on EPRI Biomass Interest Group 
Meeting (May 28-29) 

J. Badin 

11 :25 - 11:40 Status of Restructuring / Renewable Portfolio Standards J. Bergman 

11:40 - 12:OO PTI Overview and Potential Biomass Interest in Urban and Rural 
Communities 

Ama Frimpong. PTI 

12:oo - 1:oo LuncheoxdDiscussions 

1:oo - 1:20 

1:20 - 1~40 

Allowance Trading Agreement Between NIMO and Suncor 

Update on DOE/FETC Activities 

1~40 - 2:OO Update on DOE Biomass Power Program 

2:OO - 3:OO Wrap-up 
0 Other Business 
0 Action Items 
0 Next Meeting Plans 

E. Neuhauser 

P. Goldberg, FETC 

L. Gillette 

R. Belval 



UNITED BIOENERGY COMMERCIALIZATION ASSOCIAnON 
BOARD OF DIRECTORS MJ3ETING 

Energetics, Inc. 
501 School Street, SW, Washington, DC 

Wednesday, June 24,1998 

MEETING SUMMARY 

Attendance 

UBECA Board Members 

Ron Belvai, Chairman - Burlington Electric Dept. 
Doug Boylan - Southern Company 
John Hoit - National Rural Electric Cooperative Association 
Chuck Linderman - Edison Electric Institute 
Ed Neuhauser - Niagara Mohawk 
Steve Soble - Soble International 
Simon Langer - SobIe International 

Other UBECA Members 

Joe Battista - GPU Genco 
Phil Badger - TVA (afternoon session only) 

Enercetics Personnel 

Joe Badin - Executive Director, UBECA 
Jonathan Kirschner - Project Coordinator, UBECA 
Elaine Weber - Contracts Administrator 

Invited Speakers 

Lynne GiIIette - Program Manager, DOE Biomass Power Program 
Phil Goldberg - Advanced Crosscutting Technologies, Federal Energy Technology Center 
Ama Frimpong - Public Technologies, Inc. 
Jennifer Bergman - Energetics, Inc. 

Others 

Joel Morrison - Energy and Fuels Research Center, Perm State University 



The UBECA Board of Directors met in a closed-door Executive Session from 9:00 a.m. until 
10:30 a.m. to discuss the closeout arrangements with Technology Transition Corporation (TTC). 
Present at the Executive Session were the Board members, legal counsel, and Energetics 
personnel. Elaine Weber reported that it was her belief that UBECA, under TTC, had over billed 
the Department of Energy (DOE) by $1452 in 1997 (as an adjustment to its 1996 billing) and it 
was her best estimate that the association, under TTC, had also over billed the membership by 
$15,545 for the same period. She also reported that TTC still had not turned over all of the 
UBECA records to Energetics, and it was decided, on the advice of counsel, that no settlement 
should be made with TTC until this had been achieved. In exchange for all the records, UBECA 
would make a final separation payment to TTC based upon an estimate of what is owed less the 
amounts over billed . Both parties would then sign a settlement statement releasing them from 
all outstanding claims against each other. It was also decided that UBECA would make an initial 
payment of $1280 to Soble International out of the membership budget to cover an invoice which 
?TC had failed to pay. The UBECA Board resolved to make every effort to settle all other 
outstanding payables to Soble International in a timely manner. 

Upon conclusion of the Executive Session, the non-board members and speakers who were 
present were invited into the meeting. Joel Morrison from Penn State University’s Energy and 
Fuels Research Center was in Washington to attend the DOE-sponsored co-fiiing workshop and 
was considering membership of his organization in UBECA. Similarly, Joe Battista of GPU 
Genco and Phil Badger of TVA (both UBECA members) stayed in Washington an extra day to 
attend the board meeting. Joel Morrison said that Penn State was experimenting with burning 
hog fat as #6 fuel oil. Joe Battista described his company’s experiments with blends of coal and 
sawdust at the Shawville Power Station and with separate injection of sawdust at their Seward 
Power Station. GPU’s experiments had shown that heavily composted sawdust burned too 
slowly. Joe said that a $2 million test bum of utility waste wood (penta poles, creosote poles, 
cross arms and pallets) was scheduled for this coming winter. While tipping fees were not very 
high, the charge for hauling away such waste wood could vary anywhere from $80 - $200 a ton. 
Joe Badin requested a schedule of the upcoming test bums so that UBECA members could be 
kept up to date. 

Phil Goldberg of FETC introduced himself saying that his principal area of research was 
developing coal-fired power system and that he was expecting FETC to develop a working 
relationship with UBECA in order to further develop co-firing. 

Approval of Agenda 

The agenda was approved without modification, although the order of presentations was altered 
slightly to accommodate the presenters’ schedules. 

Approval of Meeting Summary of November 19,1997 

The November meeting summary was accepted. 
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Treasurer’s Report 

Chuck Linderman, UBECA Treasurer, reported that the UBECA checking account balance as of 
June 22 was $14,675.65 and that the association was awaiting payment of $19,300.9 1 from DOE 
Golden Field Office for Energetics’ services. Outstanding liabilities for the association were 
reported to be $95,543.26. This amount was contingent upon the final settlement with TTC, and 
could be expected to be reduced considerably. 

Membership Update and Report on EPRI Biomass Interest Group iMeeting (May 28-29) 

Joe Badin gave an update on recruitment activities. In his report, Joe stated that UBECA would 
like to extend membership to the National Laboratories and to grass roots organizations. By 
expanding membership beyond the utility industry, the association could seek foundation grants 
for solving waste disposal and energy problems. Joe had also held meetings with several people 
at the World Bank, including Masaki Takahashi who had been working on a bagasse g&ification 
plant in Brazil, and who was also interested in coal gasification (John Holt mentioned that the 
NRECA was funding a 3 Mw plant that would use Brazil nut hulls as fuel). 

Joe also reported on a meeting that was held with Dr. Steve Schuck of the Australian Biomass 
Energy Taskforce who had visited the U.S. last winter on a fact-finding tour. A meeting was also 
held with Ama Frimpong of PTI. This initial meeting was very fruitful and members of PTI are 
interested in working with UBECA. This could lead to additional funding for the association 
through foundation grants (see “PTI Overview” below). Joe was also continuing his contacts 
with Gary Baum of the Institute of Paper Science and Technology Association (IPSTA) and a 
member of the Board of the Biomass Energy Research Association (BERA), and Del Raymond 
of Weyerhauser Corporation. UBECA had also initiated contact with the White House Office of 
Science and Technology Policy to discuss an interagency biomass initiative.’ 

Joe distributed the agenda and a handout from the EPRI Biomass Interest Group (BIG) meeting 
held in May. Since Evan Hughes was not present, Joe highlighted the major issues that were 
discussed at the BIG meeting, including pooling resources to do collaborative research, 
development, and demonstration projects on biomass energy. 

Status of Restructuring / Renewable Portfolio Standards 

Jennifer Bergman of Energetics presented an overview of the status of utility restructuring and 
renewable portfolio standards in the United States. The key messages of her presentation were: 

Restructuring was attracting new players into the electricity industry, but the future for 
new market players is uncertain; 

‘A meeting was subsequently held July 7Ih with Sam Baldwin, Principal Scientist on the National 
Science and Technology Council and Study Executive Director for the President’s Committee of 
Advisors on Science and Technology (PCAST) Energy Research and Development Panel. The panel 
published its Report to the President on Federal Energy Research and Development for  the Challenges 
of the Twenty-First Century in November 1997. 
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Congress and the Administration were considering federal restructuring legislation 
(19 bills had already been introduced) but no action could be expected this session; 

There was a great deal of diversity among state restructuring activities but some 
common themes exist (retail choice by date certain, rate reductions, stranded cost 
issues limiting progress, mechanisms to address public purpose programs are in 
place). 

Thus far, six states have enacted renewable portfolio standards (AZ, CT, ME, in, 
NE, VT). 

Chuck Linderman pointed out that the gas industry was adamantly opposed to federal 
restructuring legislation and that many of the key Congressional committee chairmen came from 
gas-producing states. 

Ed Neuhauser said that New York State was using a systems benefits charge to support three 
areas of activity within the state: assistance to low income families, energy efficiency and 
renewable energy programs, and environmental protection. The State of California had also 
opted for a systems benefits charge instead of a renewable portfolio standard. 

PTI Overview and Potential Biomass Interest in Urban and Rural Communities 

Ama Frimpong gave an overview of Public Technologies Inc. (PTI) and explained that its main 
mission was to facilitate the transfer of technology to American cities in order to help them solve 
pressing problems, such as the year 2000 computer bug. PTI is divided into five Task Forces: 

Energy 
Environmental Protection 
Transportation 
Information Technology 
Public Safety 

PTI is funded mainly through monies appropriated by Congress to the Urban Consortium, but 
also earned money through the sale of its publications. PTI was interested in biomass as an 
alternative fuel for municipal electricity generation and was looking forward to working with 
UBECA to heighten awareness among city managers. 

Allowance Trading Agreement Between Niagara Mohawk (NIMO) and Suncor Energy 

Ed Neuhauser described the greenhouse gas emissions reduction trade worked out between his 
utility (Niagara Mohawk) and the Canadian oil and gas company, Suncor Energy. This 
arrangement, which was announced on March 5th, is one of the first which attaches an actual 
value to carbon dioxide and could be worth as much as $6 million over 10 years. According to 
the agreement, Suncor will make an initial purchase of 100,000 metric tons of greenhouse gas 
emission reductions from Niagara Mohawk with an option to buy up to an additional 10 million 
tons of reductions over ten years. The agreement means that Suncor will use the reductions 
below 1990 levels achieved by NIMO to achieve its own voluntary emission reduction targets 



while providing Niagara Mohawk with additional funding for research and renewable energy 
projects. The agreement has won praise from both the American and Canadian governments as a 
demonstration of a market-based approach to reducing greenhouse gas emissions. 

Update on DOE Biomass Power Program 

Lynne Gillette, DOE Biopower Program Manager, provided an update of activities taking place 
under the DOE Biomass Power Program. There are currently four major projects continuing: 

Hawaii Gasification Project (in close-out phase) 
Vermont Gasification Project 
Minnesota Agri-Power Project (which was held up for a year until the details of a 
twelve-year power purchasing agreement could be worked out) 
New York Salix Project 

Other projects include the Iowa Switchgrass Project, the goal of which is to demonstrate a 
closed-loop biomass system using switchgrass to fire a 35 M W  facility. Additional work is being 
carried out in support of thermochemical conversion research and biomass feedstock 
development. 

The board discussed the possibility of inviting Ken Campbell of the Minnesota Valley Alfalfa 
Producers (MNVAP) to the next meeting to offer advice on drawing up a model power 
purchasing agreement. It is hoped that having a model contract would facilitate future biomass 
power projects, and might help speed up progress on the Iowa Switchgrass Project. 

Lynne announced the ten winners of the Small Modular Power Systems feasibility study 
contracts. The list included UBECA members Bioten GP and Niagara Mohawk. A solicitation 
for Phase II of the project is anticipated for October 1999. She also described the DOE Co-Firing 
Initiative which is jointly sponsored with EPRI and FETC. This initiative includes ongoing 
demonstration projects and some new projects to be launched in 1999, as well as information 
development and dissemination for power generation decision makers. Among the projects 
mentioned was a co-firing brochure to be developed cooperatively by UBECA and NREL. 

Update on DOEFETC Activities 

Phil Goldberg, from the Advanced Cross-Cutting Technologies division of FETC (Pittsburgh), 
gave the board an overview of FETC coalhiomass co-firing results. Phil explained that while 
biomass was really the domain of DOE’S Office of Energy Efficiency and Renewable Energy, 
FETC was interested in co-firing as a means of reducing fossil-based emissions of C02, S02, 
and NOx, and also to promote fuel diversity and reduce waste. The coal industry was FETC’s 
primary customer and they were now looking at biomass as a response to the gas industry. 
However, he said, while anyone could burn biomass in a specially-designed plant, the real 
challenge was to use existing capital. 

Biomass-related projects were appearing in many FETC product line portfolios and additional 
activities were being considered. Many FETC projects are biomass specific, have a biomass 
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element, or are relevant technical development activities. Specifically, Phil mentioned the 
following: 

Co-firing R&D 
Co-firing demonstrations 
Integrated Gasification Combined Cycle (IGCC) 
Gas to liquids 
Advanced turbine systems 
Fuel cell demonstrations 
Fluidized bed combustion (FBC) co-firing 
FETC in-house R&D and analyses 

As part of its DOE mission, FETC promotes energy security and sustainable development by 
improving environmental and economic performance of power systems. Longtime FETC 
stakeholders include organizations that design, build, operate, regulate, and supply fuels’or 
equipment to the power industry. According to Phil, FETC’s coal-fired power systems 
technologies are the key to accelerated near-term use of biomass fuels in co-firing applications 
and optimized future use of biomass. Ed Neuhauser raised the issue of ASTM standards C9 and 
618 pertaining to co-fired coal ash, and Phil responded that FETC was not doing any work on 
commingled ash. Ed said that it was critical that the commingled ash issue be settled or the 
entire New York Salix project could grind to a halt. 

Wrap-up 

The meeting resulted in the following list of action items for the UBECA management team: 

Draft a letter to TTC requesting that all remaining UBECA records be sent 
immediately to Energetics; 

Begin the process of updating the UBECA web site; 

Begin work on a membership directory; 

Produce a paper and poster for the BioEnergy ‘98 conference scheduled for October 
4-8 ; 

Work with NREL on the co-firing brochure; 

Contact the National Bioenergy Industries Association (NBIA) about holding a joint 
meeting in the fall.’ 

- meeting adjourned at approximately 3:OO p.m. - 

’It was subsequently learned that due to committee report language in the 1999 Energy and 
Water Appropriations Bill restricting DOE funding of trade associations, it is doubtful that funds will be 
available for ajoint meeting this year. 
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Energy Use Breakdown for the Pulp and Paper Industry 

The paper and allied products industry (SIC 26) manufactures pulp, paper and paperboard from virgin and 
recycled fiber. The tens of thousands of products produced by the industry include newsprint, printing and 
writing papers, tissue, heavy-grade kraft paper. cardboard, corrugated, and construction-grade paper-board. 
The industry can be divided into two principal sectors. The energy intensive mill sector processes raw 
materials into paper and paperboard, and includes the SIC codes 261 (Pulp Mills), 262 (Paper Mills), and 
263 (Paperboard Mills). The converting sector further processes the sheets of paper and paperboard into 
other finished products such as envelopes and boxes, and includes SIC codes 264 (Coating and Glazing), 265 
(Paperboard Boxes and Containers), and 266 
(Building Paper and Board). The mill sector 
accounts for about 95% of energy use in the 
pulp and paper industry, and is the focus of this 
analysis. 

Over the last twenty years or so, many of the 
smaller, older mills have been closed down and 
replaced with larger integrated mills. The 
integrated mills produce both pulp and paper 
andor paperboard. The trend is distinctly 
toward larger size (over 2000 tonslday) plants 
with the capability to consistently process 
high-quality products at higher speeds. The 
larger plants are better able to take advantage 
of energy-efficient cogeneration and process 
improvement technologies through economies 
of scale. 

As shown in Table 1, the pulp and paper 
i n d w  consumed over 2.5 quads of energy in 
1995. The industry is the third-largest 
industrial energy consumer in the U.S., behind 
only petroleum refining and chemicals. Table 
1 also shows that a large portion (about 37%) 
of the industry’s energy demands were met by 
self-generated and residue fuels, such as 
hogged wood, bark, and spent pulping liquor. 
The use of self-generated and residue fuels by 
the industry has increased by 72% since 1972. 
The industry has also significandy increased its 
cogeneration capacity, and generates more than 
40% of the total on-site electricity produced by 
the U.S. manufacturing sector,#aZpite- the 

irrdustry?rimpressive record-or cogeneration 
and utilizing waste materials for energy, the 
industry still ranks third in energy purchases 
and ranks first in fuel oil consumption (though 
the industry has decreased its use of fuel oil by 

Table I. Historical Fuel and Energy Use in 
the U.S. Pulp and Paper industry 

(b’ilIiOfl BhJ unless o t h e ~ h  indicated) 

Total Purchased 
Fossil Fuel and 
Energy 

Purchased 

Purchased 
Steam 

coal 

Fuel Oil 

Natural Gas 

Other 

Energy Sold 

Electriuty 

Total Self- 
Generated and 
Residue Fuels 

Hogged Fuel 
(50% moisture) 

Bark (50% 
moisture) 

Spent Liquor 
Solids 

SelfGenerated 
Hydroeledric 
Power 

Other 

Total Energy’ 

Total Production 
(000 short tons) 

- 
1972 

1,246 
- 

94 

23 

225 

469 

444 

4 

(-1 3) - 
a47 

42 

94 

698 

9 

3 

2,093 

i5,036 

- 
- 
- 

- 
1992 

1,126 
- 

i 6a 

26 

341 

167 

446 

17 

(-39) 

1,494 

243 

152 

i.06a 

15 

16 

2,620 
- 
- 
i4.558 - 

- 
1994 

1,116 
- 
167 

42 

325 

164 

438 

9 

(-31) 

1,451 

1 aa 

172 

i ,058 

6 

27 

2,567 
- 
7 

ia.5a2 - 

1995 

1,105 
- 

I 5a 

45 

329 

150 

452 

10 

(-39) 

1,459 

208 

158 

1,078 

4 

10 

’ Numben may not add to totals due to rounding. 
Source: Amencan Forest 8 Paper Associamn. Washington. D.C. 

00.141 - 



almost 68% since 1972). In 1994, the industry spent about $6.2 billion on purchased energy, or nearly 4.3% 
of the value of its shipments.‘ 

Energy Consumption Trends 

As shown in Table 1, total energy consumption in the U.S. pulp and paper industry has grown by about 0.5 
quads since 1972 (an increase of 22%) while production in terms of tons of product produced has grown by 
over 74%. The industry has significantly improved its energy efficiency, reducing the total energy use per 
ton of product produced from 32 million Btu/ton in 1972 to 25.6 million Btu/ton in 1995.‘ These 
improvements in energy efficiency have been achieved through increased use of cogeneration, improved 
“housekeeping,” waste reduction, waste heat recovery, and chemical and wood residue recovery; by using 
advanced production and process control technology; and by closing older, less efficient mills. The industry 
has significantly cut its use of fuel oil since 1972, 
largely replacing it with self-generated and residue 
fuels. As shown in Figure 1 (attached), the majority 
of the industry’s energy demands today are met by 
spent pulping liquor, followed by natural gas and coal. 

Projections for energy consumption to the year 20 10 
and 2020 are based on the Energy Information 
Administration’s (EIA) most recent annual forecast, 
the Annual Energy Outlook I997 (AEO/97)? AE0/97 
presents forecasts of energy supply, demand, and 
prices through 2015 for the pulp and paper industry. 
The analysis presented here extends the AEO’s 
forecast to the year 2020 by using a linear regression 
of the data AEO’s projections are based on the 
results of the EIA’s National Energy Modeling 
System (NEMS). The NEMS Industrial Demand 
Module forecasts energy consumption and energy 
intensity subject to the forecasted delivered prices of 
energy, technology mix, and macroeconomic variables 
representing employment and value of output in each 
industry. AE0/97 presents a forecast for three 
different economic growth scenarios: reference 
(business-as-usual) case, low economic growth and 
high economic growth. For each of these three cases, 
NEMS uses different fundamental assumptions 
concerning factors that affect the domestic economy 
and world oil markets, as explained in the sidebar. 

Key Assumptions for 
Annual Energy Outlook 1997 

Economic Growth 

In the reference case presented by A€0/97, 
produdivity in the pulp and paper industry grows at 
an average annual rate of 1.8% from 1995 through 
2015. and the labor force grows by 1.0% per year. 
Taken together, these fadors help yield a growth in 
real gross domestic produd (GDP) of 1.9% per year 
(when measured in 1992 chain-weighted dollars). 
The high-economic growth case assumes that 
national growth rates in productivity, the labor force. 
and GDP are assumed to be 0.7, 0.7, and 1.4%. 
respectively. 

Global Oil Markets 

In the reference case, the mean global oil price 
increases by 1.0% annually to reach S21 per barrel 
(in real 1995 dollars) by 2015. The range between 
the assumed oil prices in the low- and high- 
xonomic growth cases reflects uncertainty in the 
mrld markets. In the low-economic growth 
scenario. oil reaches $14 by 2015, whereas it 
*caches nearly $28 per barrel under the high- 
mnomic growth scenario. In all cases, the 
xtiviies of the Organization of Petroleum Exporting 
2ountries (OPEC) is responsible for a significant 
eve1 of uncertainty. 

’ U.S. Depamnent of Commerce, Bureau of the Census, 1994 Annuuf Survey of Munufucnuers, M94(AS)- 
1 (Washingon, D.C., 1996). 

’ American Forest & Paper Association. Washington, D.C. 

Energy Information Adminisnation. Annuuf Energy Outlook 1997, DOE/EIA-0383(07) (Washington, 
DC, December 1996). 
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Table 2. Projected Energy Consumption in the U.S. Pulp and Paper Industry (trillion Btu) 

2571.3 2679.8 

1050.8 1043.6 

259.5 279.1 

1261.0 1357.1 

Reference Case 

Fossil Fuels 

Purchased Electricity 

Renewables 

~ 

2805.3 2867.1 2895.0 

1040.2 1019.0 988.3 

291.2 295.2 296.0 

1473.9 1552.9. 1610.7 

High Economic Growth 

Fossil Fuels 

Purchased Electricity 

Renewables 

2571.3 

1050.8 

259.5 

1261.0 

Low Economic Growth 

Fossil Fuels 

Purchased Electricity 

Renewables 

2731.0 2915.0 30443 3145.8 

1058.7 1073.0 . 10783” 1058.1 

285.7 303.9 . 3142 322.6 

1386.6 1538.1 : 1659.3.. 1765.1 

1995 I 2000 I 2005 I 2010. I 2015 

2571.3 

1050.8 

259.5 

1261.0 

2630.3 2696.8 - 26882 2640.8 

1028.7 1007.2 966.1: 916.3 

272.9 279.5 . 276.4 269.8 

1328.7 1410.2 :. 1445.X 1454.7 

2020 

3013.9 

983.5 

310.9 

1720.t 

3307.8 

7070.3 

243.6 

?890.2. 

2704.6. 

a94;4. 

278.8 

$53~.8 

Source: U.S. Oeparbnent of Energy. Energy Information Administration. Supplementary Tables forthe Annual Energy 
Outlook 1997. December 1948. and unpublished data recerved January 1997. 

Table 2 shows projected energy consumption for the pulp and paper industry through 2020 for the three 
economic scenarios. In the reference, or “business-as-usuai” case (which is charted in Figure 2, attached), 
total energy consumption is projected to grow at an average rate of 0.6% per year, increasing overall 
consumption from over 2.5 quads in 1995 to just over 3 quads in 2020. This growth rate is well below the 
industry’s average annual growth of about 1% per year for the period 1972 through 1995. 

In all three scenarios it is anticipated that consumption of fossil fuels will continue to decline, and that 
consumption of purchased electricity and self generated fuels and residues (labeled as “renewables” by the 
EIA) will continue to increase. 

Energy Intensity Trends 

According to recent data from the American Forest & Paper Association (AF&PA), the pulp and paper 
industry has reduced its total energy intensity by about 22% since 1972. Table 3 shows industry energy 
intensity for the years 1972, 1994 and 1995. Fossil fuel consumption per ton of product produced has 
decreased even more - by over 40%. The consumption of self-generated and residue fuels per ton of product 
produced has increased slightly -- from 13 million Btu/ton in 1972 to 14.6 million Btu/ton in 1995. 

The AEO forecasts energy intensity for each of the major energy-intensive industries, including pulp and 
paper. A key assumption used in the NEMS Industrial Demand Module is the Unit Energy Consumption 
(UEC) estimate, which measures the amount of energy required to produce one unit of the industry’s output. 
Table 4 shows the shows the UECs developed by the EIA for the pulp and paper industry. EIA calculates 
UECs for three different technology levels: existing (the UEC of average installed capacity in 1991); new 
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Table 3. Historical Energy Intensity in the 
U.S. Pulp and Paper Industry (million Btulton production) 

Energy Consumed 

Total Energy 

1972 1994 1995 

32.1 26.0 25.6 

Fossil Fuels 11.3 11.0 I Self Generated Residues 1 :::: 1 14.7 1 14.6 I 

Process Step 

SOUnrt: Amencan Finest Paper Assoaabon. Washington, D.C. 

Existing 
UEC 

1991 (the UEC of the average new plant built 
from the ground up on 199 1); and new 2015 (the 
UEC of the average new plant built in 2015). 
Based on the E C s ,  an equipment retirement rate 
of 2.3%, anticipated industry growth rates, and 
other assumptions, the NEMS projects energy 
intensity levels for the pulp and paper industry. 
Table 4 shows the UECs for the major process 
steps involved in pulp and paper mill production: 
wood preparation, pulping, bleaching and 
papermaking. 

Wood Preparation 

Pulping 

Kraft Pulping 

Waste Paper Pulping 

Semichemical 
Pulping 

Mechanical Pulping 

Bleaching 

Table 5 shows the projected energy intensity 
for the pulp and paper indhry  in each of the Table 4. Unit Energy Consumption (UEC) for the Pulp 

0.3 

15.7 

2.8 

7.4 

5.7 

6.7 

three economic scenarios, as projected by the 
AE0/97. Here energy intensity is presented 
as the amount of energy consumed per 
constant dollar of output. Again, theAE0197 
projects values to the year 20 15; we extended 
the analysis to 2020 by conducting a linear 
regression of the data. In the reference case, 
energy intensity is projected to decline at an 
average rate of 1.2% per year, from 21,270 
Btu per dollar of output in 1995 to 15,520 
Btu per dollar of output in 2020. The 
consumption of fossii fuels per unit of output 
shows the sharpest decline of the different 
fuel types, going down from 8,690 Btu per 
dollar of output to 4,870 per dollar of output, 
a decrease of almost 44%. 

The overall education in energy intensity for 
the reference case of 1.2% closely matches 
the historical level of 1.3%, calculated using 
data provided in Table 3. As shown in Table 
5, the difference in energy intensity between 
the high-economic growth and low-economic 
growth cases are not very significant. This 

and Paper Industry 
(IO' Etulton process step product) 

TOTAL UEC I 25.8 

New 
1991 
UEC 

0.2 

11.5 

2.6 

5.4 

4.8 

5.0 

7.1 

19.4 

New 
201 5 
UEC - 
0.2 

9.4 

2.5 

5.2 

4.7 

4.6 

5.3 

15.9 

Source: Energy Information Administration. unpublished data recelved 
January 1997. 

reflects the expectation that the implementation of process efficiency improvements in the U.S. pulp and 
paper industry will occur regardless of small upturns or downturns in the domestic economy and world oil 
markets. 
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Table 5. Projected Energy Intensity in the U.S. Pulp and Paper Indusby(1O3 BhrlS87 output) 

I 
Reference Case 

Fossil Fuels 

Purchased Electricrty 

Renewables 

High Economic Growth 

Fossil Fuels 

Purchased Electricity 

Renewables 

Low Economic Growth 

Fossil Fuels 

Purchased Electricity 

Renewables 

1995 2000 200s 20t0 2015 2020 

21.27 19.04 18.56 1732 16.07 15.52 

8.69 7.72 6.88 6.2T 5.75 4:01 

2.15 2.07 1.93 1 .a? 1.73 1-.61 

10.43 10.05 9.75 9;s.. 9.39 9.06 

21.27 19.74 10.42 1T47 16.73 . 15.32 

8.69 7.66 6.78 63.5. 5.62 4:69;- 

2.15 2.06 1.92 1 .a@ 1.72 1.59' 

10.43 10.02 9.72 9.52' 9.39 9.04- 

21.27 19.94 18.70 17i78 17.05 15-77' 

8.69 7.80 6.90 6.39: 5.92 5.07' 

2.15 2.07 1.94 . 1.03: 1.74 . f.63: 

10.43 10.07 9.70 457 9.39 9.08. 

Source: U.S. Department of Energy. Energy Information Administration. Supplememary Tables for the Annu& Energy 
Outlook 1997. December 1996. and unpublished data received January 1997. 
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AMERICAN FOREST, WOOD AND PAPER INDUSTRY 
GASIFICATION COMBINED CYCLE INITIATIVE 

Executive Summary: 

Three joint Forest Products Industry-Department of Energy (DOE) projects have so. far been 
endorsed by both the Chief Technology Offrcers Working Group and the CEO Climate Change 
Options Advisory Group of the American Forest & Paper Association as appropriate to 
demonstrate biomass and black liquor gasification. If proven, these technologies offer great 
potential for improved capita1 effectiveness, energy efficiency, environmental performance, 
global competitiveness and safety in the forest, wood and paper industry. These advantages will 
be gained fiom: 

the ability to increase electrical power production capability by up to 300%; 
providing the potential to positively impact green house gas emissions by over 
30 million metric tons of carbon per year; 
making available these technology options early enough for the majority of U.S. 
industry to utilize them in normal capital replacement decisions; and 
providing U.S. facilities with significantly more effective and efficient power houses 
compared to currently growing segments of the global industry, such as southeast 
Asia. 

The three projects are: 
Champion's Courtland, Alabama mill to demonstrate a fill-scale pressurized, oxygen- 
based Kraft black liquor gasification system, 
Georgia Pacific's Big Island, Virginia mill to demonstrate semi-chem caustic/ 
carbonate liquor gasification, and 
Weyerhaeuser's New Bern, North Carolina mill to demonstrate gasification of 
residual biomass. 

Each of the three projects utilizes a different gasification technology in a different application. 
Choosing one technology over another to demonstrate on a sequential basis would result in 
significant delay of getting the technology to the marketplace for use by all segments of the 
industry. The combination of these three projects ensures that the broadest range of the pulp and 
paper industry will benefit fiom the proposed demonstrations. Each of the applications may be 
used separately, or may be combined for the highest level of benefits. Demonstrating them in 
different mill configurations ensures that, if proven, the technology will find broad market 
acceptance in a wide range of facilities in the industry-be it for replacement of current 
technology or for incremental new capacity. 
Because of the age of the industry's powerhouses, these technologies need to be demonstrated in 
parallel if they are to be available in time for broad application across the industry. Due to the 
diversity of the industry's needs, no one technology can provide a fill solution. Though the 
three technologies differ, there are hndamental issues of chemistry and physics that are common 
across each project. This can reinforce the robustness of the projects, reduce the risk of failure, 
and-in the event of a project delay or diminished success-provide an adaptable alternative. 



The Agenda 2020 Energy Performance research area task group has included gasification 
combined cycle in their most recent request for proposals, since there may be other opportunities 
as well. The intent is to seek out the f i l l  range of sites and technologies where biomass and 
black liquor gasification can be demonstrated for broad application within the industry, thus 
increasing the likelihood that pulp and paper manufacturers wilI have the best technology options 
fiom which to choose. 
In the following document, the history of how the industry arrived at this point is reviewed, the 
importance of the technology to the industry and the nation is discussed, a brief description of 
the technologies involved is provided, the necessity for government finding is established, a 
management oversight plan is suggested and a path forward is proposed. . 
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The History 
Gasification of v&ous carbonaceous feedstocks has been practiced successfblly for over forty 
years for the production of synthesis gas for chemicals. 
In the mid 1970 '~~  the pulp and paper industry around the world began to realize that the 
industry's energy conversion equipment of that time was inefficient, capital intensive, and had 
safety and environmental issues. The GUMU SundbIad Conference in Stockholm, Sweden 
addressed this issue in May 1976. At that conference, four new technology options for Kraft 
recovery were proposed. Twenty-two years later, the industry is ready for first commercial 
demonstrations. Through the Agenda 2020 process, three specific demonstration projects have 
been identified. 
The Tomlinson recovery boiler has been the dominant technology for recovery of chemicals and 
energy from the spent pulping liquor (black liquor) of the Kraft pulping process since the 1930s. 
There have been many attempts to develop alternatives, but none have achieved commercial 
success. While many improvements have been made in the Tomlinson firnace since its 
introduction, it still has relatively low thermal efficiency and a Iow power-to-steam output 
ratio. In addition, it is high in capital and maintenance costs, and the potential for a smelt water 
explosion remains. There are more than 200 Tomlinson boilers in the U.S., and about 80% of 
them were built or rebuilt before 1980. Therefore, most recovery boilers will need major 
modifications or replacement within the next 20 years. 
In semi-chem operations, as in the Kraft process, it is important to the economics of the process 
to recover the sodium chemicals used in pulping. The majority of semi-chem plants use a 
Copeland fluid bed boiler in which there is no recovery of the energy value of the Iignin. Three 
mills use Tomlinson recovery boilers to recover the cooking chemicals, but all use supplemental 
fuel to sustain combustion. 
As recently as 1970, hog fie1 or wood room waste was considered to have little value and was 
regarded as more of a nuisance than a fiel. Many mills preferred to landfill it rather than reduce 
boiler capacity by displacing then cheap oil. Higher fossil fuel prices focused more attention on 
the value of hog fuel; and today, it is commonly burned in a boiler designed specifically for such 
wastes or in a combination boiler burning fossil fuels as well. Hog fuel or combination boilers 
have drawbacks similar to recovery boilers in that the power-to-steam output ratio is low and 
they have fairly high capital and maintenance costs. Today, it is frequently uneconomic to 
transport and burn forest residuaIs for their energy value. However, they represent a significant 
potential fuel source if they could be utilized more efficiently. 
In spite of their poor characteristics, the industry can be proud of the progress it has made in 
using these fuels to supply its steam and electric power needs. In 1972, these fie1.s supplied 
about 36% of its steam and power needs; but through conservation efforts and improvements in 
combustion and power generation efficiencies, about 54% of these needs for the pulp, paper and 
packaging sector are currently supplied with these same materials. 
Never without new challenges, the industry has continued to upgrade the equipment used for 
pulping, papermaking, and forest products to increase production, achieve greater efficiency in 
fiber use and improve the quality of its products. Industry customers have become far more 
demanding about quality, particularly as the technologies using its products have become much 
more advanced. High-speed printing presses, copiers, facsimile machines and the like are less 
tolerant of small quality changes and variations in paper, forcing specifications once thought 
unrealistic. At the same time, environmental regulations have become more stringent, and the 
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industry has had to add significant environmental control processes and equipment to its mills. 
The Cluster Rules have added new requirements, and greenhouse gas initiatives may well do the 
same. 
What have these issues to do with energy? The changes that have been made to the industry’s 
processes and equipment have resulted and continue to result in a shift in the amount of steam 
and power needed per pound of product to less steam but far more electric power. A modern 
paper machine has an electric power load per ton that is 1.5-2 times that of an older machine. 
The industry is meeting some of its needs by increasing the amount of power generation in the 
mill, but the additional power generally is purchased tiom a local utility supplier. The electric 
utility industry is changing even more rapidly than the forest products industry. During the next 
several years, the entire electric utility industry could be deregulated. The industry’s supplier of 
electric power in the future may be the local utility, a utility a thousand miles away, or even a 
broker buying and selling kiIowatt hours the same way stocks are traded today. For some mills, 
this may meandower cost electric power; for some, deregulation could mean a trade-off between 
reliability and cost. In any event, electric utility deregulation means changes for the forest 
products industry that could place a premium on its ability to self-generate electrical energy from 
non-fossil fbels. 
Most of the pulp, paper and forest products produced in North America are consumed in North 
America; and, until recent years, international exports and imports of these products was not a 
significant factor in the economic profit of producers. That picture has also changed rapidly. The 
industry is facing ever-increasing international competitive pressures in both the export and 
import markets. High tariffs and government subsidies in Europe, Asia and South America 
threaten its ability to compete and to remain a viable industry in the future. To remain viable, 
operating costs need to be reduced; and energy-in most cases, the third highest cost after raw 
materials and labor-has to be one of the primary targets for cost reduction. 
In summary, the Agenda 2020 technology visioning process has recommended the early 
demonstration of gasification combined cycle technologies and is currently supporting 
significant fundamental research to enhance their success. A wide membership of the industry 
has expressed serious interest and support for these demonstrations. Significant learnings have 
been and are being derived from prior piIot facilities-including demonstrations of the MTCI 
PulseEnhanced” Steam Reforming process at Inland Container and Weyerhaeuser, the Kvaerner 
Chemrec black liquor process at Frovifors, Sweden, and the BattelleFERCO Low Inlet Velocity 
process at Burlington, Vermont. 
Currently, Champion, Georgia Pacific and Weyerhaeuser have proposed to work together with 
the DOE and the AF&PA to obtain government cost share for three technoiogy demonstration 
projects. Funding is expected to come from the three companies as well as the DOE. In 
addition, a request for proposals has been issued which seeks additional opportunities for 
effective demonstration of these or other technology options. The U.S. Department of Energy 
has been briefed and has expressed considerable support and willingness to participate. To 
facilitate the timely success of these first units, an alliance of the industry is also a possibility. 
The President’s Commission on Science and Technology has recommended these technologies 
for their potential to make a significant contribution to the country’s obligations under global 
climate. Those present at the American Forest & Paper Association Agenda 2020 Chief 
Technology Officers Working Group Meeting on March 3 & 4, 1998 unanimously agreed to 
pursue a gasification initiative and an early technology implementation; and on May 19, the CEO 
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Global Climate Change OAG informed the AF&PA Board of their unanimous support ofthe 
planned path forward. 

The Technologies 
Gasification: The conversion of low cost solids or liquids into clean burning gases 
for replacement of expensive fossil fuels. 
Combined Cycle: The use of a gaseous fuel in a gas turbine followed by the 
production of steam, which is subsequently used in a steam turbine such that both 
turbines produce electric power. 

Kraft black liquor and semi-chem caustic-carbonate liquors are mixtures of organic components 
dissolved fiom the wood, inorganic cooking chemicals and water. Even when concentrated in 
multiple effect evaporators, they contain large percentages of water and are low quality fuels. 
Gasification allows separation and recovery of the inorg 7ic cooking chemicals while producing 
fiom the organics in the liquor a combustible gas product that, when cleaned, is a very viable 
medium Btu fuel. As applied to biomass, gasification allows one to take a fuel that is roughly 
half water by weight and produce from it a higher quality fuel. These fuel gases can be used as 
direct replacements for fossil fuels. 
A key impetus to commercialize biomass and black liquor technologies is the ability to fire the 
product gases in a gas turbine and to use the gas turbine exhaust, which is at about 1000"F, to 
raise steam that can be passed through a steam turbine to generate additional electric power. In 
recent years, the industry has become a significant user of gas turbines as it has increased the 
amount of power generated on mill sites. Where this has occurred, it provides the basis for 
partial or complete replacement of natural gas with syngas from black liquor and biomass as 
natural gas prices increase. In spite of these trends, there is still a substantial and growing 
amount of power purchased from utilities. Gasification combined cycle has the potential for 
greatly increasing the amount of electric power generated per unit of fuel. 
For example, if one takes the black liquor and hog fuel generated in a 1,500 ton-per-day 
integrated Kraft mill, it is possible to generate about 70 MW of power using the current 
technology of a Tomlinson recovery boiler, a combination boiler, and a steam turbine generator. 
Replacing the Tomlinson recovery boiler with an integrated gasification combined cycle (IGCC) 
black liquor system increases the potential power generation to nearly 200 MW The same black 
liquor and hog fuel supplied to a combination of black liquor and biomass gasification in IGCC 
configuration can generate nearly 300 Mw of power (approximately a 300% and 400% increase, 
respectively). The efficiency gain depends on the specific configuration examined; but typically, 
the overall cycle efficiency of an IGCC plant can be up to 10% higher than a conventional cycle. 
The shared vision of the industry is reflected in the figure at the top of page 7 where a 
hypothetical powerhouse configuration is shown utiIizing both black liquor and biomass 
gasification. Having these developing technologies available by 2010 or before will alIow the 
majority of the industry to have these significantly improved options as they make necessary 
powerhouse replacement decisions. 
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Power Recovery Island of 2010 
Possible Configuration 

Case 1: Tondinson boiler tbionlass power 
boiler, back-pressure steanr turbine 
(BPSTJ 

. Case 2: Black liquor gasifier f bionlass 
power boiler in combined cycle with BPST 

Case 3: Black liquor gasifier + biontasr 
gast2er in combined cycle with BPST 

AI1 gasification combined cycle 

- - Gas Turbine Working Fluid 

The impact these technologies can have (reference Eric Larson, Princeton) is shown in the figure 
below. 

Total Power Production for a 1500 tpd Integrated Kraft Mill 
Procor E n q y  b m a n d r  P Y  E& uomtrp  6 1100 kWNtp 
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The recent greenhouse gas protocol agreed to by the U.S. in Kyoto, Japan calls for sharp 
reductions in emissions of greenhouse gases. The U.S. forest products industry is, on the one 
hand, provides large sequestration of carbon both through long-term storage in its products and 
by planting and growing trees. On the other hand, it is an emitter of carbon dioxide through its 
manufacturing processes. As a large user of energy, regulatory initiatives that are developed to 
meet the goals of the Kyoto agreement are likely to have a huge impact on the economic viability 
of the forest products industry. 

~~ ~ ~ ~~~~ 

Forest, Wood & Paper Industy Cyclo 
Today's Powerhouse Technology ,,,&-- -24.W 

( ... ... ... 

...... ... 
... ... .. .. 

Forest, Wood K Paper industry Cycle-Total Replacement 
with Gasification Combined Cycle Technology 

If proven to be economically and commercially viable, biomass and black liquor gasification 
combined cycle technologies offer tremendous opportunities for this industry to make a positive 
contribution to the reduction of greenhouse gas emissions. Initial estimates indicate that, if h l l y  
implemented, these technologies have the potential to reduce carbon emission by 30 to 60 
million metric tons per year, depending on whether the fossil fuel displaced is natural gas or coal. 
Significantly less than 10% of the industry's boilers would have to transition to the new 
technology to achieve a 7% reduction goal for the industry. These impacts are graphically 
represented below. 
Furthermore, these technologies are believed to have crosscutting appIications for other energy 
intensive industries, such as chemicals, petrochemicals, utilities and refining. By demonstrating 
these technologies in the forest products sector where there is a high likelihood of success, the 
Department of Energy-along with key gasification technology suppliers--could help facilitate 
the transfer of the technology to other potential applications. This would expand the potential for 
improved energy efficiency and environmental performance in other sectors. 
As stated above, the industry has recognized the advantages for itself and for the Nation of 
biomass and black liquor gasification technologies since the late 70's. Since this time, it has 
worked with the DOE and others to bring these technologies to commercial reality. Safety, 
energy efficiency, capital effectiveness and global competitiveness have been consistent drivers 
for the advancement of these technologies. 
If proven successful, some of the specific benefits of IGCC include: 

Higher energy eficiency-up to 10% 
Higher reduction efficiency for Kraft cooking chemicals-typically 5% improvement 
Higher electrical power generation-in excess of twice the kWh/ton 
Lower environmental emissions 
Improved safety and capital effectiveness 
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These benefits, however, are to some degree offset by risks-particularly to the first users of the 
technologies. These risks include: 

Capability of the suppliers 
0 Ability to keep units on line in the early years 

Maintenance costs 
Impact on production 

0 Possibiiity of failure to achieve design performance 
The aging of industry powerhouses and the current national emphasis on global climate change 
create a window of opportunity for rapid demonstration. The Industry supports developing the 
structure and the federal fimding for pursuing the timely demonstration of these technologies, 
and the Administration's initiative on reducing carbon emissions may provide the extra support 
needed to "lift" these technologies over the economic and feasibility barriers to show that they 
are attractive, reliable and robust. In addition, the industry speaking with one voice instead of 
fiagmented will greatly enhance its ability to achieve the benefits these technologies offer in a 
manner that is consistent with national goals. 

Kvaerner ChemrecTb* Pressurized Black Liquor Gasification System 

Champion 
KvaernerKhemrec Pressurized Black Liquor Gasification 

Concentrated 
Spent Liquor 

7 ,  Steam 

Condensate 
t 

1 
Green Liquor B 

Clean synthesis 
gas to boiler or 
turbine 

I Digester 

Whiie Liquor 

Development of the Kvarner Chemrecm System began in the early 1980s. The original parent 
company of this technology, SKF Steel, began the development of plasma-based gasifiers for 
black liquor, but excessive carryover of alkali materials and high electrical power consumption 
caused them to abandon this approach. They built a lower temperature pilot plant in 1987 that 
established that black liquor gasification was feasible without plasma energy support. Kvarner 
purchased the technology in 1990 and continued development in both low-pressure air-blown 
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pilot and commercial facilities and a high-pressure oxygen-blown pilot facility, leading to the 
proposed entrained flow configuration for this demonstration. 
Concentrated black liquor, preferably at 65% solids or higher, is injected into the upper portion 
of the gasifier together with atomizing steam and oxygen. The gasifier operates at about 1700- 
1800'F and around 400 psi. The high pressure and a very short residence time result in a very 
compact unit. The organics in the liquor are partially oxidized to form a combustible gas while 
the inorganics melt and flow down the gasifier as entrained dropIets or a thin layer on the walls. 
The small amount of smelt in the gasifier and the absence of large quantities of water ensure that 
a smelt water explosion is precluded. 
The product gases fiom the gasifier contain combustible gases as well as hydrogen sulfide and 
steam. They are cooled in a heat exchanger to generate process steam and are scrubbed of 
hydrogen sulfide in a conventional absorber/ stripper system-technology long in use in the 
petrochemical industry. The concentrated hydrogen sulfide stream fiom the stripper is tre.ated in 
a conventional Claus plant to form elemental sulfur for use in preparation of polysulphide 
cooking liquors. The cleaned product gases can be burned in a boiler or gas turbine. 
A similar demonstration of the Kvarner ChemreP gasifier at an unbleached linerboard mill in 
Sweden is under discussion. Should that demonstration go forward, the information available to 
the U.S. industry is likely to be limited and delayed. Further, there will be virtually no 
information available on the very important aspect of integration of black liquor gasification into 
the kraft process. 

MTCUS toneChem PuIseEnhancedm Steam Reforming Process 

Georgia-PaclJic 
MTCI PuiseEn Jz an cedrMSienm-Reforming Process 

PRODUCT C M  

ABSORBER 

SODIUM SULFIDE 

PROCESS 
. m 1  

FLUE GAS 
TO STACK 

PROCESS 

~ SODUJM 
CARBONATE 

I m  

DREGS& 
FUEL CARBON 

WASII I RLTM blXTANK I 
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The StoneChem gasification process employs indirect heating of a steam fluidized, bubbling bed 
of sodium carbonate solids. Black liquor is sprayed directly into the bed, where the liquor 
droplets uniformly coat the bed solids, resulting in high rates of heating, pyrolysis and steam 
reforming. Bed temperatures are maintained at approximately 1 1 OOOF, thereby avoiding liquid 
smelt formation and the associated smelt-water explosion hazards. Neither combustion (burning) 
of the black liquor nor alkali smelt formation occurs in the steam reforming process. Steam 
reacts endothermically with the black liquor char to produce a medium-Btu syngas rich in 
hydrogen. This product gas passes through a cyclone to remove particulate matter followed by a 
heat recovery unit. It is then hrther cooled and scrubbed to recover additional chemicals and 
produce a clean burning hel. Chemical recovery is accomplished by continuously purging the 
dry (sodium carbonate and potassium carbonate) solids fiom the reformer bed and dissolving 
them in a mix tank. 
Heat required for the endothermic steam reforming reactions is supplied by heat exchangers 
immersed in the fluidized bed. The heat exchangers consist of bundles of pulsed heater 
resonance tubes that supply the necessary heat by burning a portion of the product gas, thus 
making the PulseEnhancedm Steam Reformer self-sufficient with regard to fuel. The excess 
product gas and the hot combustion gases leaving the pulsed heaters are sent to a waste heat 
boiler to generate process steam and preheat combustion air for the pulsed heaters. 
Georgia Pacific believes that there are three extensions of this technology. First, it is a new 
process for high-yield chemical pulping where historically there have been only three dominant 
processes-namely, NSSC, Billerude and the soda process. Each of these processes have serious 
!imitations which have prevented expansion of high-yield chemical pulping. Inclusion of a 
gasifier in the soda process makes this process reliable and energy efficient, thereby giving the 
industry a process choice that will likely increase the use of the high-yield pulping process. 
Second, the PulseEnhancedm Steam Reformer process is expected to be compatible with the 

incIusion of wood waste, especially sawdust. While it is beyond the scope of the proposal, 
Georgia Pacific intends to investigate this possibility and change the mill power island in 
accordance with the resulting economics. 
Third, as demonstrated on a small pilot scale by Weyerhaeuser, the Pu1seEnhancedm Steam 
Reformer process is also applicable to kraft black liquor. The current view is that the initial 
application is most probable in conjunction with a recovery boiler as supplemental capacity or as 
replacement for one boiler in a multi-boiler mill. Although the Big Island unit is designed for a 
soda process, there is a small sulfur reduction capability. If, as expected, the Big Island unit as 
constructed is found to be capable of processing kraft black liquor, Georgia Pacific will seek an 
environmental permit for a demonstration of this capability. This trial could be conducted on 
"imported" black liquor and could be of several days duration. It would investigate the 
compatibility of refiactory material and the lower and narrower range of temperatures identified 
in the earlier trials at Weyerhaeuser, New Bern. The capability of the PulseEnhancedm Steam 
Reformer unit to process commercial quantities of kraft black liquor would in this way be 
demonstrated. While beyond the scope of the currently proposed project, it is a question that 
Georgia Pacific wants to answer before its next recovery boiler rebuild or purchase. 
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BatteIle/FERCO Low Met VeIocity Gasification System 

Weyerhaeuser 
BattellelFERCO LIVG Gasification System 

Clean Medium Btu 
Synthesis Gas 

The BatteIle/FERCO biomass gasification system (initially developed by Battelle) has been the 
subject of several evaluations by Weyerhaeuser over more than a decade. It seems particularly 
suited to a pulp mill environment since it operates at close to atmospheric conditions, produces a 
medium Btu gas, is tolerant of changes in feed quality, requires less attention to fuel drying and 
holds the promise of requiring significantly less capital. The medium Btu gas (450-500 Btdscf) 
produced fiom wood residuals is accomplished without an oxygen plant. A gas having a heating 
value in this range can normally be readily utilized by existing oil or gas-fired equipment without 
de-rating and with little retrofit equipment. 
Wood is 
sand and 
and char 

fed, with size reduction and partial drying, into a gasifier where it is contacted with hot 
a conveying stream of steam. The wood reacts., producing a medium Btu product gas 
which, along with the sand, is separated fiom the product gas by cyclones. The solids 

discharge of the cyclone directs the sand and char mixture into a combustor where the char reacts 
with air to reheat the sand, which then returns to the gasification vessel. The product gas 
continues on to heat recovery and water scrubbing to remove condensable organic material. The 
flue gas from the combustor at 1,900°F provides a valuable heat source for generation of steam 
or other process heating applications. 
The inherent high reactivity of wood and other biomass feedstocks makes it possible to utilize 
extremely compact equipment for eneration of the medium Btu product gas. Specific 
throughputs of over 2,000 Ibdhr-ft of reactor area have been achieved in the research unit and 
are expected to be even greater in the development unit currently in start-up at Burlington, 
Vermont. These throughputs are more than an order of magnitude higher than conventional fluid 

! 
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bed gasification reactors. This should translate to lower capital cost than systems requiring 
larger equipment. In addition, the two-zone system allows the heating value of the cool, cleaned 
product gas to remain constant-independent of the moisture level of the feed. 
Although the Burlington demonstration is an essential step in the evoIution of this technology, as 
was the Weyerhaeuser pilot facility in the evolution of the PulseEnhancedm Steam Reformer 
technology, it leaves many questions unanswered. The risks that will be addressed at New Bern 
include integration of a fitel dryer, use of the syngas in a lime kiln application, significant 
improvement in design resulting fiom a chemical process plant, as opposed to a boiler, design 
philosophy, long-term operability and maintenance costs, and process control philosophies in a 
pulp mill integrated environment. In addition, the New Bern proposed facility represents a 
significant scale up to a size typical of the needs of pulp mills. 

The figure on the right fiom the Electric Power 
Research Institute Technical Assessment Guide 

The Necessity for Governmenf Funding 
The government is asking industry to meet stringent environmental and energy efficiency 
standards through numerous regulations, including potential new treaty obligations on 
greenhouse gases. These cannot be met in a cost efficient way without significant new advances 
in technology, such as those provided by the gasification processes. The U.S. government 
recognizes this. I 

h. 
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The gasification technologies discussed here 
have been in development for several years, but 
the risk and costs associated with full-scale 
demonstration have prevented them from 
becoming commercialized. Industry estimates 
indicate that the first project for each 
technology approach will cost 3040% more in 
capital than subsequent projects and will also 
have increased initial start-up and 
demonstration costs. 

The “Mountain” of Death 

I 

Host facilities and key suppliers are now in 
place and willing to share the cost and risk 
associated with proving these new 
technologies with the Department of Energy 
through the fiamework of Agenda 2020. 
The DOE-hnded demonstrations are 
intended to bring the technologies to the 
marketplaceit is unlikely that they would 
otherwise make it because of the cost and 
risk involved. As shown here, the three 
projects being recommended to the DOE 
have a five-year cost of -$200,000,000. The 
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industry is proposing approximately a 50-50 cost share between DOE and the private sector 
participants. 
In addition to financial support, the demonstration of these new technologies will need support 
fiom the Environmental Protection Agency (EPA). Due to the timing of the proposed MACT I1 
rules, the projects will each need assurance fiom EPA that the mills will have the flexibility 
needed to complete the demonstrations without being in. violation of EPA regulations. 
The anticipated compliance deadline ofthe MACT II rules could be as early as 2001, yet the 
proposed demonstrations are not anticipated to be completed until 2002 to 2004. Ifthe 
demonstrations fail, which is unlikely, the mills will need at least 18-24 months to restore the old 
technology and retrofit it to be in compliance with MACT II. Since the proposed new 
technologies provide numerous environmental benefits, it is anticipated that EPA will be willing 
to work with the host facilities tdallow the demonstrations to proceed with the needed regulatory 
flexib i I i ty . 
Managernen f Oversigh f Plan 
The demonstrations of these technologies will offer numerous benefits to the industry as a whole. 
Jointly funded DOE demonstrations require that the ultimate results be shared with the public. 
Through the American Forest & Paper Association’s Chief Technology Officers group, agreed- 
upon progress reports will be shared with the AF&PA membership. This will allow participation 
by member companies in the demonstration of the technology. 
Additionally, the final report will be extremely detailed, as required by law, and will be made 
available to AF&PA members as well as the public. If these technologies can be proven to be 
commercially viable, then subsequent installations will have a major advantage of installing 
technology that bypasses the deficiencies of the initial demonstration without the risk and added 
cost associated with being first. 
The management oversight recommendations which follow incorporate DOE requirements, but 
have been supplemented by using principles learned in highly successfui joint activities 
including BLRBAC (Black Liquor Recovery Boiler Advisory Committee). Those principles are: 

Written goals 
Generation of accurate data 
Mutually agreeable goals 
Scheduled meetings to share data 
Joint problem solving 
Routine reports to members 
Routine reports to the industry 

.- . 

Each of the three gasifier project proposals will incorporate the major input fiom the Agenda 
2020 process. This will lead to mutually agreeable goals. The resulting proposals will specify 
technical and commercial goals with deliverables and milestones. This will provide written 
goals. 4 

It will be the primary responsibility of each company to achieve their milestones and goals, and 
the DOE will have primary oversight responsibility. Reports will be generated on the required 
schedule with the required format and content. This is one phase of generation of accurate 
data. 
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However, the three gasification projects have an unusual supporting relationship and will be of 
significant interest to the pulp and paper industry. Each of the three projects will distribute 
periodic progress reports directly to the Agenda 2020 CTO Working Group. This is another 
phase of reports to the committee and to the industry. 
Each project has the opportunity and is encouraged to request key industry technical experts to 
participate in problem-solving activities. This arrangement will allow for an unprecedented 
opportunity for joint problem solving, and should maximize the transfer of technology. 
Finally, each project will designate a realistic number of “open house” days where industry 
representatives can see the units in sustained operation. 
All of the foregoing activities will ensure that alternatives and techniques learned on one project 
will be available to the other projects. For example, a risk analysis of the Big Island project 
showed a potential high risk for maintenance to the pulse chambers of the gasifier. This has led 
to a request to design two separate combustion chambers instead of a single chamber. This 
design may permit isolation of a single chamber so maintenance can be performed on the “idle” 
chamber. This design alternative, whether used or not, will be available to the other projects. 
Other opportunities for sharing of information include materials of construction, refiactory 
technology, gas cleaning technology, liquor filtering, fie1 feed mechanisms, predictive 
maintenance, and control strategies. This high degree of technical cooperation is expected to 
significantly increase the probability of success. 
Each project will distribute its final report to the DOE and to the Agenda 2020 CTO Working 
Group. This is one of the last steps in reports to the industry. Finally, each project will submit 
a peer reviewed technical or management article to the Technical Association of the Pulp and 
Paper Industry (TAPPI) or the Paper Industry Management Association (PIMA) for publication 
and presentation at a conference. This “committed” distribution and publication wilI result in an 
unprecedented sharing of technology. 

The Path Forward 
A significant effort will be required to develop and execute these projects over the next 4-5 
years. Some ofthe most significant early activities are listed below: 

e 

0 

July 10, 1998, communicate opportunities around this issue to interested AF&PA members 
July 14-31, 1998, make recommendation of gasification projects to DOE 
September-October, 1998, begin negotiation of contracts with DOE 
July - October, 1998, discussions with EPA regarding assurances for regulatory flexibility 
for demonstrations 
November, 1998, complete DOE contract negotiations 
December, 1998, begin first phase of Champion and Georgia Pacific projects 
December, 1999, begin first phase of Weyerhaeuser project 
Continued outreach to industry and other potentially interested parties including suppliers, 
universities and national labs 
Lobby as an industry group for needed federal f inds  
Develop and execute demonstration projects 
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Atfachmenf I 
Kvaerner Chemrec TechnoIogy Demonstration 

Pressurized Oxyg en-B low n Black Liquor Gasification 
and Integrated Combined-Cycle Cogeneration 

Targeted Agenda 2020 Energy Performance Area: Commercialization of combined-cycle 
gasification technologies for both black liquor and biomass 

Abstract 
Champion International Corporation, together with Air Products and Kvarner Chemrecm, plans 
to demonstrate pressurized oxygen-blown black liquor gasification and combined-cycle co- 
generation at Champion's Courtland, Alabama paper mill. Phase 1 is the detailed engineering of 
a 1.2 million pounddday black liquor solids gasification plant including gasifier, heat recovery, 
gas cleaning, and sulkr management. Phase 2 is the construction of the facility, and Phase 3 is 
the start up and initial operation. The combustible product gas would be fired initially in a 
bubbling fluidized bed boiler; and, when the quality of the gas is assured, it would be fired in a 
gas turbine as partial replacement for the current natural gas fuel. 

Black liquor gasification offers the potential for up to ten percent higher energy eficiency over 
conventional technology, higher reduction efficiency of Kraft pulping chemicals, up to twice the 
electrical power generation per pound of black liquor, lower environmental emissions and 
positive greenhouse gas effects, improved safety, and improved capital effectiveness. The 
Kvaerner Chemrecm System is the most advanced black liquor gasification technology, and 
offers the highest potential for successhl commercialization. The Courtland facility offers the 
possibility of demonstrating the firing of the product gas in an existing gas turbine. This is a 
unique opportunity to bring this high-potential technology to the pulp and paper industry. 

The demonstration program, including design, construction and operation, would span 
approximately five years. This proposal discusses the first-year detailed engineering phase of the 
program in some detail with Phases 2 and 3 in more general terms. The Phase 1 effort would 
provide more detail on these latter phases. 

Proposer 
Champion International Corp. 
One Champion Plaza 
Stamford, CT 06921 
Attn. Edward G. Kelleher 

Sub-proposer 
Kvaerner Chemrec AB 
Floragatan 10 B 
S-114 3 1 Stockholm, Sweden 
Attn. Lars L. Stigsson 
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Sub-orouoser 
Air Products and Chemicals, Inc. 
7201 Hamilton Blvd. 
Allentown, PA 18 195 
Attn. David R. Ruprecht 
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Background 
The Kraft process accounts for more than half of the pulp produced in the United States and 80% 
of paper contains Kraft pulp. Forecasts do not indicate any change in this for the foreseeable 
future. Recovery of the cooking chemicals is key to the economics of the Kraft process, and the 
Tomlinson recovery boiler has been the dominant technology for this since the 1930s. There 
have been many attempts to develop an alternative to the Tomlinson boiler, but none have been 
commercially successful. While many improvements have been made in the Tomlinson boiler 
since its introduction, it still has relatively low thermal efficiency and a low power-to-steam 
output ratio. It is high in capital and maintenance cost, and there is the potential for a smelt 
water explosion. There are more than 200 Tomlinson boilers in the U.S. and about 80% of them 
were built or rebuilt before 1980. Therefore, most recovery boilers will need major 
modifications or replacement within the next 20 years. 
Gasification of various kinds of carbonaceous feedstock has been practiced successfblly for over 
forty years for the production of synthesis gas for chemicals. Gasification of black liquor has 
been studied for many years, most intensely starting in the early 1980s. In 1990, Kvaerner 
purchased the parent gasification technology of today's concept and continued its development. 
An atmospheric pressure air-blown demonstration gasifier was installed at the AssiDoman 
Frovifors mill in Sweden in 1991; and, in 1997, a commercial atmospheric pressure air-blown 
gasifier was started up at the Weyerhaeuser New Bern mill in North Carolina. In addition, 
Kvaerner Chemrec built a pressurized pilot gasifier at a Swedish mill in 1994. Learnings fiom 
these operations have been incorporated into the conceptual design for the proposed 
demonstration. 
Integrated gasification combined cycle (IGCC) technology is the marrying of carbonaceous fie1 
gasification, firing of the product gas in a gas turbine, followed by the production of steam and 
subsequent generation of additional electrical power in a steam turbine generator. Several large- 
scale IGCC plants, based mainly on coal gasification, are operating at the present time. The 
development of IGCC technology based on black liquor presents many challenges compared to 
other feedstock, but would have significant benefits for the pulp and paper industry if proven 
successful. 
The proposed project has not received any prior government fhding. 

Objectives 
The objective of Phase 1 of this project is* to do a detailed design and cost estimate of the 
gasification plant, heat recovery, gas cleaning and sulfur management facilities, and the 
integration of the demonstration plant with the existing Courtland mill-including provisions for 
liquor supply, initial product gas combustion, product gas combustion in a gas turbine, green 
liquor ties, white liquor ties, and utility ties. The estimate would include all costs to complete the 
demonstration. 
The objectives of the overall project include: 

Demonstration of large-scale pressurized oxygen-blown black liquor gasification 
Demonstration of product gas clean up and sulfur management 
Demonstration of combustion of the product gas in a gas turbine (igcc) 
Demonstration of sulfur recovery from the product gas of black liquor gasification 
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Production of polysulfide-containing white liquor from the recovered sulhr 
Investigation of the yield effects of using polysulfide-containing white liquor in the kraft 
pulping process 
Comprehensive process analysis of the integration of black liquor gasification into the kraft 
process 

Pre-Project Requirements 
In order to proceed'with the latter phases of the project, the EPA must include an 'innovative 
technology' provision in the MACT I1 regulations or grant a site-specific waiver so that 
Champion will be assured sufficient time to implement conventional modifications to 
Courtland's No. 1 recovery boiler should the subject demonstration not be successful. It is also 
necessary that the State of Alabama approves the project and grants the necessary permits. 

General Project Approach 
The work under Phase 1 will entail detailed engineering, cost estimating, and process analysis of 
the demonstration plant integrated into the existing Courtland Kraft mill. The project cost 
estimating will be in sufficient detail to provide a +lo% estimate of the hll demonstration. 
Champion will focus on the process integration with its existing faciIity. Air Products will 
engineer the demonstration plant in cooperation with Kvaerner Chemrec and suppliers for the 
various plant components. Kvaerner Chemrec will focus on the design of the gasifier and 
integration of the facility's sulhr management system with the Kraft pulp system. It is expected 
that., due to internal manpower availability, subcontract support will be engaged for some 
elements of the detailed design. At the end Phase 1, there should be sufficient detailed 
information for all parties to determine their interest in proceeding with the latter phases. 
The latter phases of the project include procurement of the equipment, construction of the 
demonstration plant, commissioning, and operation. Since the existing No. 1 recovery boiler has 
about twice the capacity of the proposed gasification plant, it would remain in operation, but at a 
reduced rate when the demonstration plant is operating. Initially, it is planned to bum the 
product gases in an existing fluidized bubbling bed boiler to which a scrubber is being retrofitted. 
When it has been demonstrated that the product gases are consistently of the quality required for 
gas turbines, it is planned to fire the product gases in the existing Frame 6 gas turbine, replacing 
up to fifty percent of the natural gas fuel on a Btu basis. This demonstration should provide all 
of the information necessary to make a decision on the commercial viability of the process and 
all of the data necessary to substantiate the benefits expected from the technology. 

Benefits to the Industry 
The benefits to the industry of the successftl demonstration of this technology are many and 
include: 

Higher overall energy efficiency-up to 10% higher-resulting in less demand for fossil 
fuels 
Higher green liquor reduction efficiency-5% improvement expected as typical 
Higher electrical power generation-up to twice the kWh/ton as conventional cycle 
Lower environmental emissions-including nox and COz emissions 
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Improved safety-eliminates the potential for a smelt-water explosion present with a 
Tomlinson boiler 
Higher kraft pulp yields Eom polysulfide-containing white liquor usage 

Once the technology is demonstrated, the industry can apply it at any Kraft facility as a way to 
get incremental capacity and/or as a replacement for recovery boilers when they reach the end of 
their usefil life. 
The U. S. pulp and paper industry is facing ever increasing international competitive pressures. 
High tariffs and government subsidies in Europe, South America and Asia threaten its fiture 
competitiveness. Successfil demonstration of this technology would be a major contributor to 
helping keep the U. S. Kraft industry viable and competitive in addition to all of the other 
benefits of the technology. 

Schedule 

Phase 1 - Engineering 
Engineering 

permitting 
process optimization 
definitive estimate 

Phase 2 - Construction 
Construction 

bid package awards 
gasifier package 

sulfbr management 
mill interfaces 
pulping line modifications 

02 SUPPIY 

Phase 3 - Demonstration 
Demonstration 

start up 
baseline operation 
gas turbine integration 
commercial operation 

Budget and Funding 

4498. 
4498 
4498 
2499 

2400 
2400 
2400 
2400 
4400 
1401 
3401 

1402 
1402 
2402 
1403 
2403 

All spending is in millions ($1,000,000) of dollars. 

Phase 1 - Engineering 
fiscal 99 
fiscal 00 

Prouosers 

1.00 
0.25 

.*. 

Completion 

1 QOO 
4499 
1499 
1 QOO 

440 1 
2400 
440 1 
440 1 
440 I 
440 1 
440 1 

2403 
2402 
I403 
2403 

DOE 

1.00 
0.25 

Proiect Total 

2.00 
2.50 



Phase 2 - Construction 
fiscal 00 
fiscal 01 

Phase 3 - Demonstration 
fiscal 02 
fiscal 03 

Phase 1 
Air Products and Chemicals labor 
Kvaerner Chemrec labor 
Champion International labor. 
Travel 
Outside contracts 

Total 

10.00 
10.00 

11.75 
0.75 

1.145 
0.430 
0.550 
0.075 
0.300 
2.500 

10.00 . 
10.00 

11.75 
0.75 

22.50 
42.50 

66.00 
67.50 

Key Personnel 

Champion 
Edward G. KelIeher, Director, Energy Management; Eng.Sc.D. in chemical engineering; 18 
years pulp and paper experience including powerhouse simulation, energy optimization and 
power generation. Principal Investigator on DOE project DOE/CS/4034 1-T4-6, Feasibility of 
Black Liquor Gasification in Combined Cycle Co-generation 
Ronald McCarty, Director, Utilities; BS in electrical engineering; 38 years pulp and paper 

. experience including project design, power systems operations, plant engineering, maintenance. 
Lars Danielsson, Director, Pulping; BS in chemical engineering; 33 years pulp and paper 
experience including pulping research, mill operations, process design, advanced pulping 
technologies. 
Fred Magee, Mill Engineer (Courtland); BS in civil engineering; 22 years pulp and paper 
experience in project engineering. 
David Myers, Manager, Chemical Recovery and Utilities (Courtland); BS in chemical 
engineering; 22 years pulp and paper experience in process engineering, power and recovery 

Gary Martin, Fiber Supply Manager (Courtland); BS in pulp and paper technology; 19 years 
pulp and paper experience including pulping, bleaching, and lime kildcausticizing operations, 
process engineering. 

operations, power and steam distribution. ... 

Air Products 
David R. Ruprecht, Sr. Development Manager; degrees in metallurgical engineering and 
business; 27 years experience in the development and commercialization of industrial gas and 
power applications. 
John J. Lewnard, Engineering Associate; Ph.D. in chemical engineering; 12 years experience in 
development of advanced energy systems including fluidized bed boilers, gas turbines and 
gasification technologies. 
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Robert N. Miller, Sr. Contract Development Manager; Ph.D. in geochemistry; 20 years 
experience in research and managing government contracts. 

Kvaerner Chemrec 
Lars L. Stigsson, Vice President, Studies and Configurations; BS degree in chemical 
engineering; 20 years experience pulp and paper research and the development of technologies 
related to black liquor gasification. 
Niklas Berglin, Lead Process Engineer; Licentiate - Heat and Power Technology; several years 
experience in pulp mill energy analysis and black liquor gasification integration. 

Proposers' Contract Specialist 
Robert N. Miller 
Air Products and Chemicals, Inc. 
720 1 Hamilton Blvd. 
Allentown, PA 18 195 
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Attachment I! 
MTCYS toneC hem Tec hnoiogy Demonstration 

Steam Reforming Black Liquor Gasification at Georgia-Pacific’s Mill in Big Island, Virginia 

Abstract 
Georgia-Pacific Corporation, together with StoneChem, Inc., proposes to demonstrate 
PulseEnhancedm Steam Reforming black liquor chemical recovery at Georgia-Pacific’s mill in 
Big Island, Virginia. The technology was developed and patented by Manufacturing and 
Technology Conversion, International w C I )  and is currently licensed to StoneChem, Inc. for 
use in North America. Pilot studies of steam reforming have been carried out on a 25 ton per day 
reformer at Iniand Container’s Ontario, California mill and on a 50 ton per day unit at 
Weyerhaeuser’s New Bern, North Carolina mill. 
This full-scale demonstration project wiII include engineering, construction, startup, and 
operation of a 400,000 pounds per day black liquor solids steam reformer plant including 
reformer reactor, gas cleanup system, heat recovery, and chemical recovery. The project will 
replace existing smelters and provide the entire chemical recovery capacity for the Big Island 
mill. Excess product gas will be burned in a heat recovery unit to produce 600 psig process 
steam to replace a portion of the steam currently generated by higher cost natural gas. This 
represents an energy recovery opportunity currently not available to Big Island or other non- 
sulfur semi-chemical mills. 
The Big Island Mill converted to non-sulfur caustic-carbonate pulping in 1972, and has extensive 
experience in processing the high viscosity and difficult burning sodium based black liquor. 
Pilot tests on Big Island black liquor at MTCI’s facility in Baltimore, Maryland have shown the 
capability of the steam reforming process and confirmed the potential energy and environmental 
benefits. The Big Island mill represents a unique opportunity to demonstrate the capabilities and 
applicability of the Steam Reformer Gasification Technology for chemical recovery in the Pulp 
and Paper Industry. The extremely low sulfur chemistry of this facility provides a lower risk 
opportunity for demonstration of the technology, whiie the size of the mill provides the 
opportunity for this process to provide complete chemical recovery. 
The demonstration program, which includes design, construction, and operation, will cover a 
four-year period. This proposal describes the project approach, schedule, benefits, and 
objectives. 

Proposed by: Sub- proposer: 
Georgia-Pacific 
PO Box 105605 
Atlanta, Georgia 30348-5605 
Attention: Benjamin A. Thorp 

StoneChem, Inc. 
6001 Chemical Rd. 
Baltimore, Maryland 21226 
Attention: Lee Rockvam 
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Background 
The recovery process is an essential component of a pulp and paper mill operation from both an 
economic and an environmental aspect. Chemicals used in the pulping process are recovered 
and spent liquor organic solids are converted to energy (typically process steam). The 
Tomlinson recovery boiler has been the predominant technology; however, fluidized bed 
combustors have also been used successhlly in some segments of the industry. Both 
technologies have inherent deficiencies including low thermal efficiencies, high capital and 
maintenance costs, and various operational problems. The Tomlinson unit has the additional 
potential for smelt-water explosions. 
Gasification of black liquor represents a new and better approach for the chemical recovery 
process and eliminates many of the deficiencies of the Tomlinson and fluid bed combustion 
technologies. Gasification benefits include increased efficiency in energy conversion and 
chemical recovery, elimination of the smelt-water explosion hazard, reduced maintenance costs, 
and significantly lower environmental emissions including particulate, TRS, NOx, VOC, and 
greenhouse gases. The benefits are particularly attractive to semi-chemical non-sulfur processes 
that require higher cost auxiliary fuel to sustain combustion of the black liquor. 
The steam reforming technology is ideally suited to the conversion of a variety of variable 
moisture content organic feedstocks, such as black liquor. Carbon conversion efficiency to gas 
can be high, typically 95%. The MTCI Steam Reformer technology is unlike the other 
gasification processes currently available. The process employs indirect PulseEnhancedTM 
heating of a steam fluidized bed of sodium carbonate solids. This process produces an 
endothermic reaction converting black liquor organics to a gas in the absence of air or oxygen at 
temperatures below those required for smelt formation. This approach avoids the shortcomings 
of exothermic reactions found in other gasification processes that utilize higher temperatures and 
produce smelt. MTCI has carried out studies of spent liquor reforming in a 0.5 ton per day biack 
liquor solids pilot unit since 1990. Successhi pilot trials have been conducted steam reforming 
Big Island black liquor for 108 continuous hours at this facility. Tests on the product gas from 
the pilot trials have confirmed the potential energy and environmental benefits. A 25 ton per day 
black liquor solids reformer was operated on mill sludge and imported black liquor at Inland 
Container Corporation’s Ontario, California, mill in March 1992. A nominal 50 ton per day 
black liquor solids pilot demonstration plant began operation at Weyerhaeuser’s New Bern, 
North Carolina, Kraft mill in the spring of 1994. A 500 hour continuous test was successhlIy 
completed at New Bern in August 1995. Although neither is in current operation, the results 
from both units identified improvements that will be incorporated into the design of the proposed 
demonstration unit. 
A project team was formed to analyze the alternatives for the Georgia-Pacific mill in Big Island 
to meet the requirements of the EPA Cluster Rule MACT I regulations and MACT I1 proposed 
regulations. After analyzing various options, two project alternatives were determined to be 
economically viable and capable of meeting the requirements of the project. A conventional 
(Tomlinson) recovery boiler option could meet the project objectives with proven technology 
and demonstrated safety, environmental and energy performance. A steam reformer, while not a 
proven technology for this application, offers to meet the project requirements with better safety, 
environmental and energy performance than a conventional recovery boiler. 
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0 bj ectives 
The project will install a steam reformer and associated equipment to process all of the black 
liquor (400,000 pounds of black liquor solids per day) from the pulping process at the Georgia- 
Pacific mill in Big Island, Virginia. The steam reformer and associated equipment will operate 
with environmental emissions at or below the limits set by the environmental permit. The 
equipment installed will maximize the recovery of energy and chemicals while producing a 
sodium carbonate solution suitable for use in the pulping process. 

Pre-Proj ect Requirements 
In order to proceed with the project, the EPA must include an ‘innovative technology’ provision 
in the MACT 11 regulations. An alternative would be for EPA to provide Georgia-Pacific official 
documentation that if the steam reformer technology fails to meet the project requirements, 
additional time will be allowed to implement a conventional recovery boiler option. 
The Virginia Department of Environmental Quality must grant a revised air permit for Big Island 
prior to beginning any construction. The steam reformer supplier must guarantee that the permit 
requirements can be met under all conditions and at all times. The preliminary engineering and 
detailed cost estimate must confirm the economics obtained fiom the budget estimates. The 
project must also obtain the necessary fimding and corporate approvals for this technology. 

Genera1 Project Approach 
The work will consist of preliminary engineering required to completely define the scope of the 
project and secure the necessary finding. Preliminary engineering will be followed by detailed 
engineering to speciQ and procure all of the equipment required, finalize the process design, 
design all foundations, steel, piping, electrical, instrumentation and process controls and finalize 
the construction sequence and schedule. Prior to the completion of the detailed engineering, a 
firm will be contracted to provide the construction services for any equipment not purchased on a 
‘turn-key’ basis. The construction contractor will provide the supervision, labor and construction 
equipment to install the equipment, piping, electrical, instrumentation and controls required by 
the project. As the construction activities are completed, commissioning teams comprised of 
personnel fiom Georgia-Pacific, the equipment manufacturers, the engineering company and the 
construction contractor will commission and start up the equipment. Training for Big Island mill 
supervision, operations and maintenance will be conducted by Georgia-Pacific staff personnel 
and representatives from the equipment manufacturers. 
The project will be started up and placed in service with the existing Smelter equipment kept on 
standby. The existing equipment will be utilized during periods when the steam reformer or 
associated equipment must be modified or adjusted. After the steam reformer is operating 
reliably, it will be tested to demonstrate environmental compliance as well as contractual 
compliance. The existing Smelter equipment will be removed fiom service after successfbl 
steam reformer testing. 

Benefits to Industry 
SuccessM completion of this project will demonstrate this technology to be capable of providing 
the full chemical recovery capacity for a mill. The project wilI demonstrate the reliability and 
operational flexibility of the technology and all of the associated equipment. Once the 
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technology are listed befow: 
Emissions 

-ms (PPmv) 
NOX (PPmv) 
co (PPmv) 
HCI (PPmv) 
Particulate (gr/dscf) 
VOC’s(ppmv) 

technology is demonstrated, the industry can apply this at other facilities to obtain better energy 
conversion, improved safety and environmental performance. 
The predicted total thermal efficiency of the steam reformer technology is over 70% compared to 
approximately 65% for conventional recovery boilers. The impr0vement.h thermal efficiency 
will provide over 120 MBtu per day of additional process steam. This is equivalent to 4,600 
pounds of high-pressure steam per hour at Big Island. The predicted environmental benefits to 
the industry of the steam reformer technology compared to conventionaf recovery boiler 

Reformer Recovery Boiler 
1 1-2 

25 150 
25 250 
ND 5 
0.01 0.02 
5 80 

Preliminary ScheduIe 
Activiw 

MACT I1 regulations published 
Environmental modeling 
Environmental permit 
Preliminary engineering 
Finai engineering 
Purchase major equipment 
Construction 
Start up and modifications 
Performance & compliance tests 
Industry Demonstration 

Preliminary Spending Schedule 
All spending in $ s 1,000,000 

1 999.1 
1999.2 
1999.3 
1999.4 
2000.1 
2000.2 
2000.3 
2000.4 
2001.1 
2001.2 
2001.3 
2001.4 
2002.1 
2002.2 
2002.3 
2002.4 

- G-P - DOE 
0.20 0.20 
0.20 0.20 
0.30 0.30 
0.40 0.40 
1 S O  1 S O  
1.75 1.75 
1.75 1.75 
3.00 3.00 
2.15 2.1 5 
1 S O  1 S O  
0.65 0.65 
I .05 1.05 
1 .oo 1 .oo 
0.40 0.40 
0.40 0.40 
0.25 0.25 
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1998.3 
1999.2 
1999.1 
1999.3 
1999.4 
2000.2 
2001.3 
2002.1 
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ComnIete 
1999.2 
1999.2 
1999.4 
1999.2 
2000.1 
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2001.2 
2002.1 
2002.3 
2002.4 

Project 

0.40 
Gasifier Option - Projected Spending 

Does not include contingency 

35 
30 

0.80 
1.40 
2.20 
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8.70 
12.20 0 
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15 

25.50 0 
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Qualifications Of Key Personnel 

Georgia-Pacific Corporation 
Gerald Lawhlin - Proiect Manager: Over 30 years pulp & paper project management experience, . 

20 years with Georgia-Pacific on projects ranging in size &om $10 million to over $150 
million. 

J. Pat Moore - Environmental Responsibility: B. S., M.S. Environmental Science; 13 years 
experience in environmental engineering and compliance in the forest products industry. 

Mike Oh1 - Process Responsibility B.S. Applied Science Paper Technology; 27 years pulp & 
paper experience. Experience includes research & development, process engineering and 
process control engineering. 

operations at the Big Island mill. 

Big Island Mill in engineering and operations. 

experience. Experience includes operations, mill engineering, environmental engineering, 
project engineering, and mill management. 

Robert DeCarrera - Staff Consulting; Engineer - Power & Recoverv: BSCE; 23 years pulp & 
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Attachment Ill 
BattelIe/FERCO Technology Demonstration 

Low Inlet Velocity Gasification of Biomass, Weyerhaeuser New Bern Mill, North Carolina 

For many years, Weyerhaeuser has evaluated and encouraged the development of biomass 
gasification combined cycle technology in general and, in particular, the technology developed 
by Battelle Memorial Institute and currently licensed to Future Energy Resources Company 
(FERCO). This technology is being piloted at the 200 BDT/day size at the McNeil Power 
Station in Burlington, Vermont. As part of a DOE feasibility study, Weyerhaeuser is 
participating on the Burlington Project Team with the objective of helping that demonstration to 
be successfil as well as providing efficient technology transfer for the first large-scale 
demonstration facility being evaluated for construction at Weyerhaeuser's mi11 in New Bein, 
North Carolina. 
The New Bern market pulp mi11 represents a unique opportunity for this demonstration in that its 
incremental thermal energy is supplied by #6 and #2 oil. The mill has had a long history of 
interest and activity in the gasification area, and currently operates the world's largest 
atmospheric black liquor gasification system, designed to process 0.73 M Ibld BLS. The 
knowledge and experience that has been achieved from the mill's activities with gasification- 
coupled with its dependence on oil as an incremental fuel and its high power costs-provides a 
unique opportunity for the effective demonstration of the BattelIeFERCO technology. 
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Background 
Biomass gasification combined cycle technology has continued to be a high industry energy 
priority for several years. Sharing the industry's interest in this technology, Weyerhaeuser has 
been actively following and encouraging its development. The Company believes that this 
technology is ready for a first large-scale demonstration and has offered to provide a host site. 
Following the completion of a feasibility study, partially funded by the DOE through the 
National Renewable Energy Laboratory, a proposal for the initial steps toward engineering and 
construction of the first large-scale demonstration plant based on the ERCOA3attelle technology 
was submitted through the Agenda 2020 Energy Task Group and was subsequently funded. 
Weyerhaeuser believes that the New Bern mill is a unique location for the demonstration project 
and has researched this possibility in detail. The project there is anticipated to cost -$60,000,000 
with the finds being committed in the 2000-2003 time frame. Approximately $30,000,000 will 
be required from the federal government or other sources to make this project viable and 
successful. 

Objectives 
The project will install a FERCOBCL Low Inlet Velocity Gasification system and associated 
equipment to process -700 BDT/day of wood residuals and pulp mill sludges. The medium Btu 
syngas from the system will replace oil currently being burned in the mill's lime kiln and power 
boilers. The specific objectives achieved for the industry will include a thorough understanding 
O f  

capital and operating costs and opportunities for capital cost reductions in future units; 

the impact of utilizing medium Btu gas in lime kilns and power boilers previously fired with 
oil; and 
operating and control strategies to optimize the capital effectiveness of the equipment. 

All of the learnings surrounding the above objectives will be reported to industry participants 
through the Agenda 2020 mechanism in a timely fashion. 

General Project Approach 
Preliminary engineering for the New Bern installation is being done under Weyerhaeuser's 
current project with the Department of Energy. The additional engineering required to secure the 
necessary finding will be done as part of this project. Thii will be followed by detailed 
engineering to specify and procure all of the required equipment; finalize the process design; 
design all foundations, steel, piping, electrical, instrumentation and process controls; and finalize 
the construction sequence and schedule. Prior to the completion of the detailed engineering, a 
firm will be contracted to provide the construction services for any equipment not purchased on a 
"turn-key" basis. The construction contractor will provide the supervision, labor and 
construction equipment to install the equipment, piping, electrical, instrumentation and controls 
required by the project. As the construction activities are completed, commissioning teams 
comprised of personnel from Weyerhaeuser, the equipment manufacturers, the engineering 
company and the construction contractor will commission and start up the equipment. Training 
for New Bern mill supervision, operations and maintenance will be conducted by Weyerhaeuser 
staff personnel and representatives from the equipment manufacturers. 
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Once the system is operating satisfactorily, a minimum demonstration period of one year will be 
undertaken. During this time; interested industry representatives will be invited to observe the 
plant’s operation at times acceptable to local operating management. 

Benefits to the Industry 
Although the pulp and paper industry is currently No. 1 in the industrial generation of electricity, 
there is a clear movement toward more and more dependence on purchased electrical power. 
This undeniable trend is the result of a combination of changes in the industry’s manufacturing 
processes. To remain competitive and satisfj. stricter environmental requirements, mills are 
undergoing modernization and process optimization with a resulting decrease in built-in capacity 
for cogeneration of electricity. Added environmental control equipment, primarily scrubbers and 
precipitators, create greater electrical demand. Alternatives to chlorine bleaching sequences, 
involving on-site oxygedozone generation, and an industry trend towards more thermo 
mechanical puIp also contribute to increased demand. Recycling is having electric power 
consequences, since using recycled fiber adds to electrical demand (except in TMP fiber - 
replacement). Another consequence of recycling is that it leaves no appreciable amount of 
residue, as wood does, that can be used as &el. 
Conversion efficiency can be increased through innovations in drying biomass before conversion 
to usehl energy, but will be attained primarily through advances in conversion technology. The 
Dutch-oven boiler of the 1950’s operated at less than 15% overall thermal conversion efficiency 
to electricity with a condensing turbine. It is expected that the advanced biomass gasification 
combined cycle (BGCC) technologies now emerging will produce three times as much electrical 
energy from the same amount of biomass, operating at close to 45% efficiency. If these 
technologies can be shown to be cost competitive, they will become the technologies of choice 
over the next 10-15 years. Biomass and black liquor will not be delivered to &mace cavities, 
but rather to gasifiers. The gases exiting the gasifier will be cleaned and used to &el gas turbine 
combustors and lime kilns. Steam will be produced in heat recovery steam generators 
downstream of the gas turbines. This steam will be used for hrther power generation and for 
process steam. The result will be a significant technology shift for many of the industry’s 
manufacturing facilities, from high-steadmoderate-electricity operation to lower-steamhigher- 
electricity operating designs. BGCC systems will be an important part of that technology shift. 
In order to achieve this technology shift, three things must happen. The new technology must be 
shown to be available for less capital than current technology. The new technology must be 
shown to be more environmentally compatible and to be ible to produce significantly more 
electricity for the same thermal load. This project will demonstrate the validity and magnitude of 
these attributes. 

Preliminary Schedule 

Complete an engineering estimate suitable for capital allocation* .................................... June, 1999 

Develop the business case that justifies the economic sustainability 
of the demonstration project* ........................................................................................... June, 1999 

Quanti@ federal finding possibilities ......................................................................... October, 1999 

Secure the necessary finding and contractual obligations ............................................ January, 2000 
Complete engineering for construction ............................................................................. May, 

July 1 1, 1998 Pg.3 0 

2000 



Preliminary Schedule (continued) 
Complete construction ........................................................................................... November, 200 1 
Complete shakedown aid testing ........................................................................... November, 2002 
Carry out industry demonstration ........................................................................... November, 2003 
*$n&d under current DOE project 

Preliminary Spending Schedule Gasifier Option - Projected Spending 
(does not include contingency) 

Project 
- Year Weyerhaeuser - DOE Total 

2000 5 5 10 
200 1 10 10 30 
2002 10 10 50 
2003 5 5 60 

s x 1,000,000 s x 1,000,000 s x 1,000,000 

Total Project Cost: $60,000,000 

Qualifications of Key Personnel 

25 a0 

g 20 60 2 15 
0 40 
P- 10 

20 - 5  
X 

0 0 
Moo 2001 2m2 

Year 

I EE3 DOE BZZl Weyerhaeuser + Project Total I 
Delmar R. Raymond - Program Director 
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PhD ChE; over 25 years management experience in the pulp & paper industry 

BSME and MBA; over 20 years pulp & paper experience, including process engineering and 
project management 

MSME; over 17 years experience in the pulp & paper industry, including managing 
gasification demonstration project 

Craig A. Brown - Process responsibility 

William Koos - Project engineering responsibility 
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major maintenance and capital projects; 13 years prior engineering experience 
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Proposer’s Contracting Specialist 
Judith A. Kieffer 
Mailing Address: 

Weyerhaeuser Company 
CCII 103 
PO Box 2999 
Tacoma WA 98477-2999 

Phone: 253-924-6200 

e-mail: kieffei@wdni.com 
Fax: 253-924-68 12 

July 11, 1998 

.-. 

Shipping Address: 
Weyerhaeuser Company 
Campus Center 11 
501 South 336* 
Federal Way WA 98003 

Pg.3 1 

mailto:kieffei@wdni.com


Relevant Publications 
Report on New Bern Biomass to Energy Project, Phase 1 Feasibility Study 

Weyerhaeuser Company, Stone & Webster Engineering, Amoco, and CP&L 
June, 1995 

Advanced Biomass to Energy Conversion Technologies for the Pulp & Paper Industry 
D. R Raymond and J. A. Kieffer 
2"d Biomass Conference of the Americas; Portland, Oregon; August, 1995 

D. R Raymond; Applied Biochemistry and Biotechnology; Vol. 57/58, 1996 
Alternative Energy Sources and Technologies for the Pulp & Paper Industry 

Report on the Workshop on Commercializing Biack Liquor & Biomass Gasification for Gas 
Turbine Applications in the Pulp & Paper Industry 

Commercializing Black Liquor and Biomass Gasifier/Gas Turbine Technology 
D. R Raymond and E. D. Larson; Princeton, New Jersey; January, 1997 

E. D. Larson and D. R. Raymond; TAPPI Journal; December, 1997 
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SECTOR EMISSIONS AND MITIGATION OPTIONS 
- 

PULP AND PAPER 

Contribution to U.S. Greenhouse Gas Emissions 

Carbon emissions from combustion of fuels in the forest products industry has been 
cdculated based on energy consumption data collected for the Manufacturing Energy 
Consumption Survey (MECS). These are shown m the table below. Direct emissions are 
based on end-use onty. Primary emissions include energy losses from the generation and 
transmission of electricity, based on the fuel mix for the national grid. Forest products 
includes pulp and paper mills, as well as the manufacture of lumber products. 

. 

Combustion-Related Carbon Emission Trends for 
the U.S. Forest Products Industry 

(million metric tons of carbon equivalents) 

Direct Carbon Emissions 55.57 60.76 64.79 69.15 

Primary Carbon Emissions 65.77 71.91 76.72 82.40 

Background on the Pulp and Paper Industry 

The U.S. has the world’s largest installed pulp, paper, and paperboard production 
capacity, some 86 million airdry metric tons (ADMT) per year in 1993, or about 30 
percent of global capacity. Manufactured products from the paper and allied products 
industry (SIC 26) inch& newsprint, printing and writing paper, tissue, paper plates, card 
stock, cormgated cardboard, cartons, and construction-grade paperboard. The industry 
can be divided into two principal sectors. The energy-intensive mill sector processes raw 
materials into paper and paperboard, and includes the SIC codes 261 (Pulp Mills), 262 
(Paper Mills), and 263 (Paperboard Mills). The converting sector further processes the 
sheets of paper and paperboard into other finished products, and includes SIC codes 264 
(Coating and Glapng), 265 (Paperboard Boxes and Contaihers), 266 (Building Paper and 
Paperboard), and 267 (Miscellaneous Converted Paper Products, e.g., bags, envelopes, 
sanitary products, etc.). 

In 1994, the industry as a whole employed 621,400 workers and shipped products valued 
at almost $144 billion (about 4% of all U.S. manufacturing shipments in 1994). Total 
value added by manufacture was estimated to be over $63 billion. The value of shipments 
h m  the mill sector alone was $58 billion and the value added was $26 billion. Average 
hourly earnings for the industry’s 479,000 production workers was $14.33, about 15% 
above the 1994 ~ti011.d industry average. The value of exports and imports in 1993 was 
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$9.6 billion and $10.6 billion, respectively. Major imports were newsprint, printing and 
, writing paper, and bleached kraft PI.@. Major exports included paperboard, waste paper, 

and bleached kraft pulp. In addition to traditional competitors in the world such as 
Canada and Scandinavian countries, the U.S. industry is facing increasing competition 
from low cost producers such as Chile, Indonesia, Brazil and South Africa. 

The U.S. is home to close to 550 pulp and paper mi l ls  located in 42 states. The majority 
of this capacity is in the South (54%), with the other forested U.S. census regions about 
evenly dividing the remaining capacity (Northeast 13.5%; North Central 18.4%; Mountain 
and Pacific 14%). Over the last twenty years or so, many of the smaller, older mills have 
been closed down and replaced with larger integrated mills. The integrated mills produce 
both pulp and paper and/or paperboard. The trend is toward larger size (over 2000 
todday) plants with the capability to consistently process highqdty  products at higher 
speeds. 

Energy and Materials Consumption 

The paper and allied products industry is the third-largest industrial energy consumer in 
the U.S., behind only petroleum refining and chemicals. It accounts for 12.4 percent of 
total mauhturing energy use, or about 3 percent of national energy use. The mill sector 
of the industry accounts for the majority of energy use - about 95% of all  energy used 
m*the paper and allied products industry (and thus is the focus of most energy-related data 
collection efforts for the industry). In 1995, the industry consumed over 2.5 quads of 
energy. A large portion of this energy demand (about 57%) was self-generated from 
residue fuels such as spent pulping liquor solids, hogged fuel, and bark, as well as a small 
amount of hydroelectric power. Since the early 1970s, the industry has increased its use 
of self-generated and residue fuels by over 70%. The industry has also significantly 
hicreased its cogeneration capacity and generates more than 40% of the total on-site 
electricity produced by the manufacturing sector. Energy-efficiency has also greatly 
improved the total energy use per ton of product produced has dropped 22% since 1972 
- from 32 million Btu/ton in 1972 to 25.6 million Btu/ton in 1995. Fossil fuel and other 
purchased energy consumption per ton of product has decreased even more -- by over 
40% since 1972. 

Environmental Issues 

Many environmental issues and concerns affect the industry. Sustainable forestry 
management is needed to provide an assured source of highquality virgin fiber wfiile 
meeting environmental objectives to protect soil, water and air quality, wildlife and fish 
habitat, and species biodiversity. The i n d m  is also committed to aggressive paper 
recovery and recycle/reuse goals. In addition, the industry produces a variety of solid, 
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liquid and air emissions that are subject to federal and state regulatory control. According 
to recent reports, the industry generated about 220,000 tons of hazardous waste in 1989 
and about 1.5 millon tons of air pollutant emissions in 1991. The industry spends about 
$3 billion per year on pohtion abatement and environmental improvements, representing 
over 20% of total capital expenditwes. 

Factors Shaping Industry Response 

Competitive and Structural Factors 

Capital intensive: New capital expedhres m the Iast decade have averaged 10.4 percent 
of revenues (AFPA, 1994), making paper and allied products the most capital intensive 
of the manufkturing industries. On average, the industry has invested over $120,000 of 
plant and equipment for every industry employee, more than twice the average of other 
manufacturing industries in the U.S. The high capital costs restrain the ability of the 
industry to install new technologies -- especially technologies that will not significantly 
contribute to lowering production costs. 

Energy intensive: The energy intensity of the paper and allied products industry was 21 
MJ (20,000 Btu) per dollar value of shipments in 1991, ranking it as the second most 
energy intensive industry group in the manufacturing sector. Despite the industxy’s 
impressive record for cogeneration and utilizing waste materials for energy, the industry 
still ranks third in energy purchases and ranks first in fuel oil consumption. In 1994, the 
industry spent about $6.2 billion on purchased energy, or nearly 4.3% of the value of its 
shpxmts. Rising fossil fuel costs would create additional incentives to increase reliance 
on self-generated energy and further increase the energy efficiency of pulp and paper 
production processes. 

Environmental concern: Manifested in changing market demands and more stringent 
environmental regulations, environmental concerns are among the most important drivers 
of technological change in the pulp and paper industry. 

Technology Options 

There are major opportunities for improving the efficiency of process energy use in the 
pylp and paper industry. A number of new energy-saving process technologies such as 
digesters and paper or pulp dryers, are under development or recently commercialized, 
and process heat integration analysis has been applied in several mills. Most process- 
specific changes that bring energy efficiency improvements aLso bring productivity and 
other improvements. Reducing process energy needs per ton of product will lead directly 
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to reductions in C02 emissions. At the same the ,  it may also facilitate quantum 
improvements in cogeneration technologies for on-site heat and power generation. 
Advanced biomass-based cogeneration system, which would provide major 
improvements in efficiency over existing systems, are cmnt ly  undergoing rapid 
development. Black liquorhiomass gasification system currently being studied are 
potentially 30% more efficient at producing electricity than existing recovery boilers. 
Such system are likely to be commercially ready by around the turn of the century. 

. 
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1.0 Background 

The production of electricity is a major source of carbon emissions. Electricity generation 
currently accounts for 36 percent of total carbon emissions, according to EIA. Coal, which 
accounts for about one-half of electricity generation, produces 80 percent of the (electricity 
related) carbon emissions. Carbon emissions from power generation is very likely to increase as 
coal continues to account for about one-third of new capacity. ELA projects that close to 300 
GW of new capacity will be required will be needed by 2015 to meet rising demand and 
compensate for the retirement of 38 GW of nuclear capacity. This added capacity, if met by the 
current mix of technologies, will result in a 34 percent increase in carbon emissions from 1995 
levels. 

. 

The United States currently accounts for approximately 40 percent of the new capacity additions 
in the world and thus has a significant impact on global carbon emissions. While the U.S. share of 
new additions will decrease as other countries continue to electrify, U.S. manufacturers provide 
over 60 percent of the equipment worldwide and are play a leading role in the development of 
power generation technology. 

Emissions will increase as demand increases unless cleaner technologies are brought to market 



readiness through U.S. manufacturers. Advanced cogeneration technologies can provide a near 
term reduction in carbon emissions and nitrous oxides while renewable technologies become 
established in the market. For example, the ~ t ~ r a l  gas-fired Advanced Turbine System (ATS) 
produces 60 percent less carbon emissions and 95 percent less NO, than coal-fired central power 

2592 

NO, Emission Factors for Several Power Generation Technologies (Ib/MW&r) 

station technology on an output basis (1bskWh). Gas turbines are more efficient than steam 
boiler electricity generation, primarily found in the industrial and commercial sectors 

Industrial scale cogeneration, around 20 M W ,  is becoming increasingly important as the 
technology’s cost drops, the electric industry restructures and distributed generation increases. 
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The manufacturing sector will want to adopt these technologies to lower costs and provide 
flexibility in the power markets as well as lower their emission profile. Support for the advanced 
cogeneration program will encourage both the manufacturing and the power generation industry . 
to implement these clean technologies while providing a bridge to the next generation of 
renewable energy options. 
Cogeneration, which is the sequential production of electricity and heat from a single fuel source, 
is a extremely effective means of reducing carbon emissions. Efficiencies of close to 60 percent 
can be obtained in combined cycle systems, where electricity is generated both from the turbine 
aild steam raised from the turbine exhaust heat. In combined heat and power cycles, where the 
exhaust heat is used in the manufacturing process or for space conditioning, thermal efficiencies 
can approach 85 percent. With cogeneration, lower carbon emissions are obtained through the 
replacement of coal-fired central power piant and the elimination of local boilers. 

Cogeneration and industrial on-site power generation will be important elements in the 
restructurhgof the electric utility industry. Industrial power plants (around 20 MW) are being 
installed to support local “load pockets,” which would normally require expensive upgrades to the 
transmission systems. There is a movement away from centralized generation to “distributed” 
generation which is located closer to the load. Because of the uncertainty in the electricity market 
and the nation-wide overcapacity in generation, there is a reluctance to invest in large (1 000 Mw) 
plants. Industrial, commercial and institutional users will find utilities less willing or able to deter 
their investments in on-site generation. 

In order to reduce carbon emissions in the generation of electricity while providing a bridge to 
renewable technologies as they continue their progress into the marketplace, five near-term 
technologies should be supported. These include: 

Advanced Turbine Systems Program: ATS is the highest efficiency distributed power 
system available in the 2000-2005 time frsune. The program should be accelerated to meet 
market entry in 2000 to coincide with increasing distributed generation capacity. The 
program has projected 50 GW of ATS capacity by 2010, which would translate to a 
Carbon emissions reduction of 153 million tons annually, or 4 percent of total U.S. 
emissions. 

Natural Gas Reciprocating Engine Development Program: Reciprocating engines, also 
known as diesel engines, are widely used to provide on-site generation (typically between 
100 and 3,000 kw) in baseload, peak shaving and emergency backup applications. The 
engines are also used in machine drive applications, to drive, for example, pumps and 
compressors Some 3500 engines are sold annually. Natural gas engines are derived from 
diesel oil models. There is a significant amount of technology in the laboratory phase that 
needs to be developed and integrated into the natural gas engines to improve emission 
performance and efficiency. The successful adaptation of these technologies will increase 
the market share of natural gas engines in the reciprocating market to over 50 percent, 
thereby reducing CO, emissions by 4-miUion tons and NO, emissions by 6000 tons 
annually. 
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Black Liquor Gasification Combined Cycle: Black liquor contains the lignin (the 
carbohydrate “glue” holding wood fibers together) that is removed in the reduction of 
wood to fiber in the pdping process. It is currently burned in recovery boilers, which 
produce steam for process use and electricity generation along with CO,, NO, and other 
air toxins. The gasification of the black liquor will increase the efficiency of its recovery 
and thereby lower emissions. Over the next 5 to 10 years, more than one-half the 
recovery boilers will be replaced. The next window of opportunity will occur in 40 years, 
at the start of the next life cycle of the boilers. The cogeneration potential in the forest 
products industry is estimated to be 8300 M W .  

0 

Fuel Cell-Gas Turbine Combined Cycle: The combination of the fuel cell with a gas 
turbine has the potential of achieving electric generation efficiencies approaching 75 
percent. The fuel, either natural gas of a coal or biomass-derived gas, would first be fed to 
a fuel cell. The hot exhaust gas fiom the fuel cell would be combined with any reformed 

--- - . fuel and expanded in the gas turbine. Carbon emissions would be extremely low, and.the 
system would displace electric generation plant with higher carbon emissions. This 
program incorporates the technologies of the Advanced Turbine Systems program and the 
Fuel Cell programs. 

Micro turbines: Micro turbines can be simple, inexpensive to operate and maintain as well 
as they have the potential to run on multi-fuels such as diesel, natural gas, propane, landfill 
gas and biogas. Small generating equipment, in the 40 to 200 kW range, will play an 
important role in distributed generation. These ccmicro-generators” can be placed at the 
point of demand and avoid the need for substations, transformers and overhead wires. 
Micro turbines have low emissions with the use of a catalytic burner. NOx levels are 
below 3 ppm. 
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Residual 
Fuel 011 

(1000 bbls) 

Distillate Natural 
Fuel Oilb Gas' 

(1000 bbls) (billion cu. 
ft.) 

Coke and 
Breeze 

(1000 short tons) 
Other" 

(trillion Btu) 

24,883 

NA 

10,411 

(1 0,292) 

(138) 

1,377 

NA 

(NA) 

1,593 NA 

2,410 2,162 

3,683 81 3 

(1,525) (769) 

(638) (38) 

3,431 370 

1,868 688 

(NA) (408) 

Table A l .  Total Primary Co isumption If Energy fo All Purposes 

Net 
Electricity' 

(million kWh) 

Coal 
(1000 short 

tons) 
Total 

(trillion Btu) 
LPG 

(1000 bbls) IndustrylSlC Code 

~~ ~ 

6,913 

1.362 

Food and Kindred Productd20 956 49,536 4.317 I 2.968 I NA 1,433 

629 274 29,532 1,966 I 1,064 I 105 Textile Mill Products/22 

Paoer and Allied Productd26 2.506 1,379 NA I NA 13,252 

NA 

NA 

(134) 

13,132 

(8,736) 

32,243 

(30,904) 

58,896 

129,093 ++-F 4,864 

Chemicals and Allied Productd28 5,051 NA 

NA 

(15,889) 

Petroleurn and Coal Products129 

(Petroleum Refining1291 1)" 

Stone, Clay, and Glass Products132 

(Hydraulic CemenV3241) 

30,782 

(29,152) 

30,814 

(9,455) 

0 I (4,733) 

146,276 

(38,183) 

Primary Metals Industry/33 

(Blast Furnaces, Stee1/3312) 

2,467 

(1,673) 

a "Net Electricity" is obtained by summing purchases, transfers in, and generation from noncombustible renewable resources, minus quantities sold and transferred out. It does not 
Include electricity inputs from onsite Cogeneration or generation from combustible fuels because that energy has already been included as generating fuel (for example, coal). 

'Distillate Fuel Oil" includes Nos. 1, 2, and 4 fuel oils and Nos. 1, 2, and 4 diesel fuels. 

' "Natural Gas includes natural gas obtained from utilities, transmission pipelines, and any other supplier(s) such as brokers and producers. 

* "Other" includes net steam (the sum of purchases, generation from renewables, and net transfers), and other energy that was used to produce heat and power or as feedstockhaw 
material inputs. 

e For the petroleurn refining industry only, the feedstocks and raw material inputs for the production of nonenergy products (Le., asphalt, waxes, lubricants, and solvents) and 
feedstock consumption at adjoining petrochemical plants are included in the "Other" column, regardless of type of energy. The remaining columns for the petroleum refining industry 
include only energy that was consumed for the production of heat and power. The 'Other" column also includes net steam and other energy used In the production of heat and 
power. Those inputs and feedstocks that were converted to other energy products (e.g., crude oil converted to distillate and residual fuel oils) are excluded. 

Source: MECS 1991 
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Table A2. Components of Total Electricity Demand (Estimates in Million Kilowatthours) 

Industry/SIC Code 

Food and Kindred ProductsRO 

Textile Mill Productsl22 

Total Onsite Sales andlor Net Demand for 
Purchases Transfers In' Generationb Transfers Offisite Electricity 

NA NA 5,743 988 55,273 

NA NA NA NA 29,866 

I Paper and Allied Productsl26 I 63,744 I 1,308 I 53,831 I 9,012 I 109,871 I 
Chemicals and Allied Productsl28 

Petroleum Refininsl2911 I 170,520 

NA NA 12,993 2,410 42,145 

131,858 7,201 41,428 9,967 

Hydraulic CemenU3241 

Blast Furnaces, Sleell3312 

' Transfers In" are the quantities purchased by a central purchasing agent or other establishment of the same company. 

Source: MECS 1991 
"Onsite Generation" includes cogeneration, generation by renewable energy sources, and conventional generation by combustible fuels. 

9,490 0 NA 

NA NA 6,235 1,297 

Total 
IndustrylSlC Code (trillion Btu) 

Net Residual Distillate Natural Coal Coke and 
Electricity' Fuel Oil Fuel Oilb Gas" LPG (1000 short Breeze O t h d  

(million kWh) (1000 bbls) (1000 bbls) (billion cu. (1000 bbls) tons) (1000 short tons) (trillion Btu) 
ft.) 

Food and Kindred Productsl20 I 922 I 50,518 I 4,317 I 2,966 I 497 I 1,429 I 6,913 I NA NA 

a "Electricity" consists of quantities of electricity that were purchased or transferred in. 

"Distillate Fuel Oil" includes Nos. 1, 2, and 4 fuel oils and Nos. 1, 2, and 4 diesel fuels. 

'Natural Gas includes natural gas obtained from utilities, transmission pipelines, and any other supplier(s) such as brokers and producers. 

'Other" includes all other energy that was purchased or transferred in and not shown elsewhere. 
Source: MECS 1991 

Textile Mill Products/22 272 I 29,522 I 1.966 I 1.064 I 105 
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629 I 1.362 I 0 12 
Paper and Allied Products/26 

Chemicals and Allied Products/28 

Petroleum Refiningl2911 

~ ~ 

1,540 65,052 24,883 1,566 532 NA 13,063 NA 307 
2,674 139,059 7,247 1,999 1,616 1,119 11,153 132 221 
1,065 31,562 36,915 826 762 6,235 134 0 3 

Hydraulic CemenU3241 

Blast Furnaces, Sleell3312 35 10 I 312 9,490 138 61 6 38 12 8,736 232 
842 39.480 4.986 901 387 74 1.075 9.553 



Table A4. Capability to Switch from Electricity to  Alternative Energy Sources (Estimates in Million Kilowatthours) 

Total 
IndustrylSlC Code Receipts" 

Food and Kindred Products120 I 50.51 8 

Textile Mill Products122 I 29,522 

Chemicals and Allied Products128 139,059 

Hydraulic CemenV3241 I 9,490 

Blast Furnaces, Steel13312 I 39,480 

Alternative Types of Energy' 

Not Natural Distillate Residual Coal Coke 
Swltchables Switchable Gas Fuel Oil Fuel Oil Coal LPG and Breeze Other' 

1,305 45,174 325 378 193 244 15 183 NA 

266 28,232 0 NA 0 NA 0 0 0 

3,181 59,815 1,406 576 649 859 128 47 230 

2,377 130,168 1,414 532 156 322 0 225 259 

1,360 29,664 1,122 376 574 NA 0 556 233 

109 9,288 NA 10 NA NA NA NA 0 

1,716 I 36,545 I 1,708 I NA I 1,640 I NA I NA I NA I NA I 

a "Alternative Types of Energy" consist of those energy sources that could have been substituted for electricity receipts during 1991. The quantities are expressed in millions of 
Kilowatthours, and therefore represent the quantity of electricity that could have been displaced by the given alternative type of energy. 

"Total Receipts" represents those quantities of electricity generated off the manufacturing establishment site and available at the site for consumption. 

"Other" Includes all other types of energy not already identified that could have been consumed in place of electricity. 

Source: MECS 1991 
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Total Sold Industry/SIC Code Utility Purchase? Nonutility Purchaser" I 
Food and Kindred Products/20 

Textile Mill Products/22 

I Petroleum Refining/2911 I 2,410 I 1,029 I 1,381 1 

1 988 940 48 

' ' N A '  NA NA 

Paper and Allied Products/26 

Chemicals and Allied Products/28 

a "Utility" is a company that produces and/or delivers electricity and/or natural gas, and is legally obligated to provide service to the public within its 
franchise area. 

9,012 8,254 759 

9.967 7.269 2.698 

"Nonutility Purchaser" includes independent power producers, small power producers, and cogenerators not located at the establishment site. 

Source: MECS 1991 

Hydraulic CemenU3241 

Blast Furnaces, SteeV3312 

Table A6. Components of Onsite Electricity Generation (Estimates in Million Kilowatthours) 

NA NA NA 

1,297 490 807 

Industry/SIC Code 

Food and Kindred Products/20 

Textile Mill Products/22 

Paper and Allied Products/26 

Chemicals and Allied Products/28 

Petroleum Refining/2911 

Hydraulic CemenU3241 

Blast Furnaces, SteeV3312 

'Other" is that electricity obtained from a generator fueled by combustible energy sources such as diesel or other fuel oils. 
Source: MECS 1991 

Total Cogeneration Renewables Othe? 

5,743 5,579 6 157 

NA NA NA NA 

53,831 45,447 2,856 5,528 

41,428 38,348 NA 3,079 

12,993 NA 0 NA 

NA NA 0 0 

6,235 4,560 0 1,674 
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Exhibit A7. Forecast Cogeneration Additions by industry (MW Installed): 1996-201 5 
1996-1997 1998-1999 2000-2001 2002-2003 Industry 

Food 

Textiles 

Pulp & Paper 

Chemicals 

Petroleum Refining 

Stone, Clay, & Glass 

Primary Metals 

TOTAL 

sic 
SIC 20 

SIC 22 

SIC 26 

SIC 28 

SIC 29 

SIC 32 

SIC 33 

1,442 

292 

1,841 

2,633 

729 

153 

513 

7,603 

2004-2005 I 2006-2010 I 2011-2015 

1,456 

297 

1,853 

2,774 

739 

165 

524 

7,808 

1,625 

338 

2,051 

331 6 

837 

224 

603 

1,500 

308 

1,903 

2,985 

763 

182 

545 

8,186 9,194 

1,567 

324 

1,979 

3,249 

801 

203 

576 

8,699 

4,185 

875 

5,345 

9,809 

2,181 

644 

1,569 

24,608 

Total 

4,287 

900 

5,586 

11,068 

2,259 

760 

1,622 

26,482 

16,062 

3,334 

20,558 

36,034 

8,309 

2,331 

5,952 

92,580 

1 
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PART II: INTERNATIONAL OPPORTUNITIES 

BIOMASS GASIFICATION OPPORTUNITIES IN THE 
SUGAR PROCESSING INDUSTRY 

India 

India represents the largest sugar market in the world, with over 450 sugar mills currently 
operating. The subcontinent benefits from the two or more monsoon seasons which yield longer 
caning seasons and therefore a greater supply of bagasse for cogeneration projects. A majority (it 
is difficult to accurately determine, but some experts suggest 80-90%) of sugar mills already have 
some form of power self-generation already installed. Furthermore, there is evidence suggesting that 
most sugar industrialists are beginning to install larger cogeneration facilities and indeed a few are 
already selling electric power to the regional State Electricity Boards (SEBs). The power market in 
India has undergone a dramatic deregulation since 1993 and a framework is developing for long- 
term, commercial-contractual sales and agreements. As of this writing, major foreign investors are 
near financial closing of up to US$4 billion worth of projects in the traditional fossil fuel energy 
sector. 

These trends bode well for the biomass energy sector. If one assumes that the average sugar 
facility is 2,500 tons of cane crushed per day (tcd), which yields approximately 12 MW of power 
under conservative assumptions, the market potential can be estimated at 450 x 12 = 5,400 MW or 
$5.4 billion. 

Initiators of this proposal have been in contact with sugar industrialists in India, and there 
is reason to believe that over 100 MW of capacity will be installed in 1995 alone. Moreover, the 
initiators of this discussion paper have received some initial interest from a North American 
consortium which is developing two 50 MW projects in the Indian state of Uttar Pradesh. The same 
have also held early discussions with an established U.S. power developer which is pursuing a 
25 MW project in the southern state of Tamil Nadu (TN). 

Brazil & the Phillippines 

While no specific data on the biomass fuels markets is presented here, both countries have 
large and well-developed sugar processing industries, as well as other agricultural industries with 
potential biomass-fuel by-products. One obstacle to commercial development of Brazil, however, 
remains in the form of artificially low tariff rates for utility-generated electricity sold to industrial 
consumers. Further restructuring of the Brazilian energy sector will be necessary before small-scale 
power generation is commercially viable as envisioned by the Fund. 

In the Phillippines, however, sugar production, tobacco, and paper mills, among others, 
present strong potential in an environment more conductive to private-power production for 
industrial use. Several studies of renewable energy potential have been completed and non- 

7 



Contract #DE-FG36-94GOI 0025 Deliverable No. 5 

government organizations activity in promotion of biomass fuels is high. There is a promising 
potential for commercially-viable biomass cogeneration in the Phillippines. 

Central America 

Central America as a region represents another significant market potential. Costa Rica, in 
particular, has over 20 sugar mills, two of which are already equipped with 30 MW cogeneration 
capacity. Guatemala and El Salvador have a similar number of mills and in 1994 a bagasse-fired 
cogeneration project in Guatemala received co-financing from the IFC. Therefore, overall market 
potential in Central America is roughly estimated at 50 mills x 20 MW = 1,000 M W  or US$ 1 
billion. The existing bagasse projects and continued demand for electric power in the region suggest 
that this market will continue to expand through the rest of the decade. 

Mexico 

Mexico has 64 sugar mills, and while the sugar industry has been depressed in Mexico since 
its privatization in 1992-1993, there are indicators which point to a brighter future. Since 
privatization, the industry has downsized its workforce and stabilized production. In the medium 
term, the sugar market will face an overall increase in demand, including from the export sector 
beginning in 1995. Therefore, the initiators of this proposal believe that the Mexican market may 
reach approximately 50 mills, assuming some mills will be shutdown given a more competitive 
environment. Again, this yields an overall investment potential estimated at US$ 1 billion. 
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Market Potential 

Contract #DE-FG36-94GO 1002.5 Deliverable No. 5 

Resource 
Assessment 

INTERNATIONAL BIOMASS ENERGY STATISTICS 

China 
India 
Indonesia 
Pakistan 
Phillippines 
Russia 

Subtotal 

Table 1 : Biomass Fuel Consumption and Production 
1985-1 990 

Source: D.A. Tillman, The Combustion of Solid Fuels and Wastes (New York, NY: 
Academic Press, 1991), p. 66. 

a - 
3,800 17,000 

300 - 
9 b 

5,909. 27,000 

1,800 10,000 

C - 

Table 2: Biomass Energy Resources and Market Potential in 
Asia and the Pacific and Africa 

South Africa I - - 
a = 260 million tons oil equivalent. 
b = 105 million terawatts-electric annual yield. 
c = 60 million tons oil equivalent. 

Note: Letters indicate availability of only partial totals or totals in different units. Dashes indicate data not available. 

Source: U.S. Export Council for Renewable Energy, Globallmpact Analysis Report, submitted to the U.S. 
Department of Energy, Golden Field Office (August 1996). 
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Table 3: Biomass Energy Resources and Market 
Potential in Asia in the Americas 

J a m a i c a  - 
Subtotal - 27-57 

SOUTH AMERICA 

e 
Bolivia --- --- 
Argentina -- 

3,200 
Brazil 8,800 -- 

f Chile - 
Peru -- -_- 

3,200- 
Subtotal 8,800 - 

a = 17 to 500 million kilowatthours per year from sugarcane. 
b = 400 to 500 million kilowatt hours per year from sugarcane. 
c = 54 million kilowatthours per year from sawmill. 
d = 30 million kilowatthours per year from sawmill. 
e = 50 megawatts at Copahue field, otherwise unknown. 
f = Large but inaccessible. 

Note: Letters indicate availability of only partial totals or totals in different units. Dashes indicate 
data not available. 

Source: U.S. Export Council for Renewable Energy, Global lmpactAna/ysis Report. submitted to 
the U.S. Department of Energy, Golden Field Office (August 1996). 
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