Task 31. Conventional Forestry Systems
for Sustainable Production of Bioenergy

IEA Bioenergy

FINAL TECHNICAL PROGRAM

International Workshop

Sustainable Production Systems for Bioenergy:
Impacts on Forest Resources and Utilization of Wood
for Energy

Flagstaff, Arizona, USA
5-10 October 2003

and optional

Post-Workshop Tour, Arizona
11-15 October 2003




SPONSORS, ORGANIZERS, HOSTS

Sponsored by:

IEA Bioenergy Task 31 Conventional Forestry Systems
for Sustainable Production of Bioenergy - Jim Richardson, Task Leader

USDA Forest Service Research & Development - Bryce Stokes and Dan Neary

Organizers:

USDA Forest Service, Rocky Mountain Research Station
Greater Flagstaff Forests Partnership

Hosted by:

USDA Forest Service, Rocky Mountain Research Station
Contact person - Dan Neary (dneary@fs.fed.us)

BACKGROUND

This is the third annual workshop held by IEA Bioenergy Task 31 on ‘Conventional Forestry Systems for
Sustainable Production of Bioenergy’. The Task is developing systems and guidelines for environmentally
sustainable and economic production of biomass for energy from conventional forestry systems; and
promoting their acceptance and use in relation to silviculture, forest management, harvesting and
transportation. It is envisaged that integrated assessments of forest management practices, environmental
conditions and socio-economic factors will not only improve productivity and forest health, but also result
in the most efficient use of forest resources, including biomass for energy, from both natural forests and
plantations in the world’s major forest biomes.

WORKSHOP OBJECTIVES

This workshop continues the Task's approach of developing sustainable systems for producing biomass for
energy from naturally regenerated forests and plantations that integrate forest management, environmental
conditions and socio-economic factors. The objective of the workshop is to provide an opportunity and
venue for resource managers, power industry representatives, bioenergy systems equipment manufacturers,
energy production professionals, energy users, program managers, educators, scientists, and researchers to
exchange information and discuss sustainable management, production, and use of bioenergy as an integral
part of resource management and community development. The workshop will review state-of-the-art
knowledge in two main topic areas related to this objective:

e Bioenergy and wildfire risk reduction
e Bioenergy production systems

For both of these main topic areas, more specific consideration will be given to how sustainable biomass
production for energy depends on and integrates questions of:

e  Operations and economics of feedstock production

Social and political considerations of using wood for energy
Site productivity and improvements in forest management
Environmental quality in bioenergy production

Integrating bioenergy and forest fuels management
Enhancing bioenergy production systems



PROGRAM OUTLINE

Arrival Sunday 5 October

Arrive at Phoenix Sky Harbor Airport, Arizona. See the Arrival/Departure section below for information on
traveling to the Embassy Suites Hotel, 1515 N. 44™ Street, Phoenix where there will be a social hour at 1800 and a
welcome dinner at 1930, as well as an introduction to Arizona and Southwestern ecosystems.

Field Study Tour Mon 6 & Wed 8 October

A field tour by coach on two separate days (Monday and Wednesday), starting from the hotel in Phoenix at 0800 on
6 October and traveling to Flagstaff for the workshop. The Monday trip to Flagstaff will include energy in Arizona,
native American history in the Southwest, and past forest management. Arrival in Flagstaff will be approximately
1700. The focus of the Wednesday field trip (0800 departure from the Radisson Woodlands) in the Flagstaff vicinity
will be small diameter fuels buildup, increased fire risks, approaches for dealing with the forest fuels situation, and
opportunities for bioenergy production systems in over-stocked ponderosa pine forests in the Southwest. It will
include the Flagstaff Wildland-Urban Interface Fuels Reduction Project, wildfire risks and ecosystem impacts, the
burning interval study, ponderosa pine restoration studies by the Ecological Restoration Institute, silvicultural
approaches for reducing ponderosa pine fuels, the Fort Valley Experimental Forest, the Southwest Fire and Fire-
Surrogate study, the impacts of the current bark beetle epidemic, and ponderosa pine ecosystem restoration
approaches and studies on Northern Arizona University’s Centennial Forest. The Wednesday field tour will
conclude at 1700 at the Radisson Woodlands. Box lunches will be provided both days.

Technical Sessions Tue 7, Thur 9, & Fri 10 October

The 3-day workshop, Tuesday, Thursday, and Friday, will be held at the Radisson Woodlands Hotel, Flagstaff,
Arizona. Invited and volunteer papers will be presented on topics related to the workshop objectives. On Friday
afternoon after the conclusion of the technical sessions, participants can either depart from Flagstaff for Phoenix or
other destinations, or stay overnight and depart Saturday morning. Alternatively, participants can choose either of
the optional 2- or 5-day post-workshop tours which will start in Flagstaff and conclude in Phoenix, including the
hotel night on 10/10.

Optional Post-Workshop Tours Option 1: Sat 11 — Mon 13 October
(Option 2 includes Option 1) Option 2: Sat 11 -Wed 15 October

Two optional post-workshop tours are being offered, both starting in Flagstaff and concluding in Phoenix:

Option 1: (2-day tour) involves a visit by coach/train to the Grand Canyon (11 October) followed by a return to
Flagstaff. On the second day there will be a full-day rafting trip down the Glen Canyon section of the Colorado
River followed by a return to Flagstaff. On Monday 13 October there will be a bus or shuttle to Phoenix for national
and international departures on Monday.

Option 2: (5-day tour) includes the Grand Canyon visit and Glen canyon rafting trip in Option 1. It continues on 13
October with an 0800 departure from the Radisson Woodlands, and visits to bioenergy facilities in the White
Mountains, as well as stops illustrating forest management, fuels and environmental issues in the Apache-Sitgreaves
National Forest, the White Mountain — Apache Nation, and the 2002 Rodeo-Chediski wildfire. Tour participants will
overnight on Monday and Tuesday at the Hon-Dah Resort and Casino on White Mountain Apache Tribal lands.
Option 2 ends in Phoenix on Wednesday evening with a farewell dinner and overnight accommodations in that city
prior to national and international departures on Thursday.




TECHNICAL SESSION DETAILS

Workshop Technical Sessions Tue 7, Thu 9, Fri 10 October

TUESDAY, OCTOBER 7

Session 1.  Social and Political Considerations of Using Wood for Energy.
Invited and volunteer papers and discussion

1.1 Pentti Hakkila, VTT, Finland — The drivers behind the development of forest energy in
Finland

1.2 Rolf Bjorheden, Vixjo University, Sweden — Establishing forest energy in Sweden —
rules of the ‘sustainability game’ in retrospect

1.3 Jianbang Gan and C.T. Smith, Texas A&M University, USA — A comparative analysis
of woody biomass and coal for electricity generation under various CO, emissions
reductions and taxes

1.4 Tara Bhattarai, Tribhuvan University, Nepal - Traditional biomass fuel in Asian
developing countries: the issue of production and sustainable utilization

1.5 Kenneth Iversen and Richard Van Demark, Prescott Area Wildland/Urban Interface
Commission, USA — Integrating sustainable fuel reduction management with bioenergy
and wood products economic development

1.6 Helen M. McKay, Forestry Commission, UK — Environmental, economic, social and
political drivers for increasing use of woodfuel as a renewable resource in Britain

1.7 Steve Smith, Forestry Commission, UK — Quantifying the potential woodfuel resource
in Britain and distributing the results via an interactive web site

1.8 H. Michael Rauscher and William G. Hubbard, USDA Forest Service - The
encyclopedia of southern forest science: scientific knowledge management in practice

1.9 Dennis R. Becker, USDA Forest Service, USA — The social realities of bioenergy in
northern Arizona

Session 2.  Integrating Bioenergy and Forest Fuels Management. Part A.
Invited and volunteer papers and discussion

2.1 Bryce Stokes and Wayne Shepperd, USDA Forest Service, USA — A strategic assessment
of biomass and fuel reduction treatments in Western States

2.2 Kelkar M. Vasant, Brian Geils, Dennis Becker, Steve Overby and Dan Neary, USDA
Forest Service, USA — How to recover more value from small trees: essential oils, resins,
and other products

THURSDAY, OCTOBER 9

Session 2.  Integrating Bioenergy and Forest Fuels Management. Part B.
Invited and volunteer papers and discussion

2.3 Phillip C. Badger and Peter Fransham, Renewable Oil International™ LLC, USA - Use
of mobile fast pyrolysis plants to densify biomass and reduce biomass handling costs

2.4 Daniel Len, USDA Forest Service, USA — Smallwood utilization and Bioenergy in the
U.S. Forest Service

2.5 Bill Carlson, Wheelabrator Technologies, USA — How will we ever get these forests
thinned before we lose them?



2.6 William G. Hubbard, and H. Michael Rauscher, USDA Forest Service - Understanding
and overcoming barriers to effective bioenergy research technology transfer

Session 3.  Operations and Economics of Feedstock Production.
Invited and volunteer papers and discussion
3.1 Jean-Frangois Van Belle, CRA, Belgium - Model to estimate bioenergy recoverable in
Norway spruce clearcuts in southern Belgium
3.2 Dominik Roser, Karri Pasanen and Antti Asikainen, Finnish Forest Research Institute -
Decision-support model analyzing benefits and limitations of different forest fuel
recovery options
3.3 Antti Asikainen, Finnish Forest Research Institute — Simulation modelling of truck
arrivals and crushing of forest fuels at plants
3.4 Arto Timperi, Timberjack Oy, Finland - Novel forest biomass production systems for the
world’s biggest biofuel plants
3.5 Jerry Johansson, Jan-Erik Liss, Tomas Gullberg and Rolf Bjérheden, Dalarna
University & Vixjo University, Sweden — Transport and handling of forest energy
bundles — advantages and problems
3.6 J. B. Hudson, R.J. Hudson, and M. Sendros, Forestry Contracting Limited, UK. -
Storage of forest residues in compressed fiberlogs
3.7 Takuyuki Yoshioka, Kazuhiro Aruga, Toshio Nitami, Hideo Sakai and Hiroshi
Kobayashi, University of Tokyo, Japan - A Harvesting and Transporting System for
Residual Forest Biomass in Japan.
3.8 Veli-Matti Saarinen, Finnish Forest Research Institute — The effects of slash and stump
removal on productivity and technology of forest regeneration operations
3.9 Rob Davis, Forest Energy Corporation, USA —Harvesting and production of densified
fuels from small diameter forest biomass
3.10William F. Watson, Georgia-Pacific Corporation, USA — Energy issues facing a US
forestry firm.
FRIDAY. OCTOBER 10
Session 4.  Site Productivity and Environmental Quality in Bioenergy Production.

Invited and volunteer papers and discussion

4.1 DonJ. Mead, Golden Bay, New Zealand - Evaluating increased plantation productivity
from site amelioration using energy analysis.

4.2 T. Mahendrappa, C.M. Pitt, D.G.O. Kingston and, T.L. Morehouse, Canadian Forest
Service - Impacts of harvesting white spruce in Prince Edward Island

4.3 Thomas M. Williams and Charles A Gresham, Clemson University, USA - Crown
dimensions and biomass accumulations in rapidly growing loblolly pine and sweetgum.

4.4 E.A. Carter, USDA Forest Service - The impact of intensive management practices on
erosional characteristics of a loblolly pine plantation in the Piedmont Region of
Alabama, USA

4.5 James P. Shepard, National Council for Air and Stream Improvement, USA -
Environmental quality issues for intensive wood production systems.

4.6 Simon Skov, Danish Forest and Landscape Research Institute — Handle with care!
Health hazards of wood chip moulds from forest to combustion



4.7 M.D. Danesh Miah and Syed Ashraful Alam, Institute of Forestry and Environmental
Sciences, Bangladesh - Deforestation and greenhouse gas emission due to the
consumption of wood fuel by the brickfields in Chittagong region, Bangladesh

4.8 Aregai Tecle and Daniel G. Neary, Northern Arizona University and USDA Forest
Service, Flagstaff, AZ — Modelling impacts of different levels of forest fuels
management on potential soil erosion and flood flows.

IEA BIOENERGY AND CONFERENCE CONTACT INFORMATION

IEA Bioenergy Task 31 contacts

Task Leader: Jim Richardson, Canada; jrichardson@on.aibn.com

Associate Leader: Rolf Bjorheden, Sweden; rolf.bjorheden@ips.vxu.se
Associate Leader: Tat Smith, USA; tat-smith@tamu.edu

Webpage: http://www.ieabioenergy.com

Conference contacts

Technical program: Jim Richardson, Canada; jrichardson@on.aibn.com
Proceedings: Alison Lowe, New Zealand; alison.lowe@forestresearch.co.nz
Registration: Monika Leuenberger, CTC; mleuenberger@vacation.com

Avenues of the World Travel

Tel: +01-928-556-0853 FAX: +01-928-556-0924
Local host: Dan Neary, USA; dneary@fs.fed.us

Tel: +01-928-556-2176 FAX: +01-928-556-2130

Cell Phone: +01-928-853-1861




IEA BIOENERGY TASK 31 ANNUAL WORKSHOP
FLAGSTAFF, ARIZONA
5-15 OCTOBER 2003

Antti Asikainen Finnish Forest Research Institute
Joensuu Research Centre
P.O. Box 68
FIN-80101 JOENSUU
FINLAND

E-mail: antti.asikainen@metla.fi

Phillip C. Badger Renewable Oil International LLC
P.O. Box 26
Florence, AL 356310026
USA
E-mail: pbadger@renewableoil.com

Bonnie Badger Renewable Oil International LLC
P.O. Box 26
Florence, AL 356310026
USA
E-mail: pbadger@renewableoil.com

Dennis Becker USDA Forest Service
PNW Research Station
2500 South Pine Knoll Drive
Flagstaff AZ 86001
USA
E-mail: drbecker@fs.fed.us

Tara Bhattarai Center for Energy Studies
Institute of engineering
Tribhuvan University, Pulchowk
G.P.O Box 7156
Kathmandu
NEPAL
E-mail: tara_premu@ntc.net.np, tarabhattarai@yahoo.com

Rolf Bjorheden Vixjo University
Dept of Industrial Engineering
Forest, Wood and Bioenergy Group
SE-351 95 Vix;jo
SWEDEN
E-mail: Rolf.Bjorheden@ips.vxu.se

Jim Boyle College of Forestry
Oregon State University
Corvallis OR 97331-5703
USA
E-mail: jim.boyle@orst.edu

Marilyn Buford USDA Forest Service Research and Development
Vegetation Management and Protection Research
Stop Code 1115, 1400 Independence Ave., SW
Washington DC 20250-1115
USA
E-mail: mbuford@fs.fed.us
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Bill Carlson Wheelabrator Environmental systems
P.O. Box 7000
Anderson, CA 96007
USA
E-mail: wearlson@wm.com

Emily Carter USDA Forest Service
520 Devall Drive
Auburn University
Auburn AL 36849
USA
E-mail: eacarter@fs.fed.us

Jianbang Gan Department of Forest Science
Texas A&M University
College Station, TX 77843-2135
USA
E-mail: j-gan@silva.tamu.edu

Simen Gjelsje Norwegian Forest Research Institute
Heogskolevein 12
N-1432 As
NORWAY
E-mail: simen.gjolsjo@skogforsk.no

Pentti Hakkila VTT Processes
Box 1601
FIN-02044 VTT
FINLAND

E-mail: pentti.hakkila@vtt.fi

J. Peter Hall Natural Resources Canada
Canadian Forest Service
580 Booth Street
Ottawa, Ontario
K1A OE4
CANADA
E-mail: phall@nrcan.gc.ca

Niels Heding Ministry of Environment and Energy
Danish Forest and Landscape Research Institute
Hersholm Kongevej 11
DK-2970 Hersholm
DENMARK

E-mail: nih@fsl.dk

Bill Hubbard School of Forestry
4-402 Forest Resources Building
University of Georgia
Athens, GA 30602
USA
E-mail: whubbard@uga.edu
hubbard@smokey.forestry.uga.edu

Barrie Hudson Forestry Contracting Association
Dalfling, Blairdaff
Inverurie
Aberdeenshire AB51 SLA
Scotland
UNITED KINGDOM
E-mail: barrie@fcauk.com
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Kenneth Iversen Iversen Consultance International
141 Juniper Ridge Dr.
Prescott, AZ 86301
USA
E-mail: Kmiversen@msn.com

Daniel Len USDA Forest Service
2150 Centre Avenue, Building A
Fort Collins, CO
USA 80526

E-mail: dlen@fs.fed.us

Taumey Mahendrappa Canadian Forest Service
P.O. Box 4000
Fredericton, N.B.
E3B 5P7
CANADA

E-mail: dirtman@fcmr.forestry.ca

Helen McKay Forestry Commission (GB)
Scotland
UNITED KINGDOM
Edinburgh, EH127AT
E-mail: helen.mckay@forestry.gsi.gov.uk

Don Mead Silvicultural Advisor
50 Fraser Rd, RD2
Rangihaeata
Takaka
Golden Bay
NEW ZEALAND

E-mail: radiataking@hotmail.com

Danesh Miah Institute of Forestry and Environmental Sciences
University of Chittagong
Chittagong 4331
BANGLADESH
E-mail: dansmiah@yahoo.com

Dan Neary SW Forest Science Complex
USDA Forest Service
2500 South Pine Knoll Drive
Flagstaff AZ 86001
USA

E-mail: dneary@fs.fed.us

H. Michael Rauscher Bent Creek Experimental orest
1577 Brevard Rd
Asheville, NC28806
USA
E-mail: mrauscher@fs.fed.us

Jim Richardson IEA Bioenergy Task 31
1876 Saunderson Drive
Ottawa, Ontario
K1G 2C5
CANADA
E-mail: jrichardson@on.aibn.com




Laura Richardson

Dominik Roeser

Veli-Matti Saarinen

Jim Shepard

Wayne Shepperd

Simon Skov

Steve Smith

Tat Smith

Bryce Stokes

Arto Timperi

1876 Saunderson Drive

Ottawa, Ontario

K1G 2C5

CANADA

E-mail: jrichardson@on.aibn.com

Finnish forest Research Institute
Joensuu Research Centre

P.O. Box 68

FIN-80101 JOENSUU
FINLAND

E-mail: dominik.roser@metla.fi

Finnish Forest Research Institute
Juntintie 154

FIN77600 Suonenjoki

FINLAND

E-mail: veli-matti.saarinen@metla.fi

NCASI

402 SW 140th Terrace
Newberry FL 32669

USA

E-mail: Jshepard@src-ncasi.org

US Forest Service, RMRS
240 W. Prospect

Ft. Collins, CO 80526

USA

E-mail: Wshepperd@fs.fed.us

Danish Forest and Landscape Research Institute
Jerichausgade 15

8000 Aarhus C

DENMARK

E-mail: ssk@fsl.dk

Forest Research (Agency of Forestry Commission)
Northern Research Station

Roslin, Midlothian

EH25 9SY

Scotland

UK

E-mail: steve.smith@forestry.gsi.uk

Department of Forest Science
Texas A&M University

College Station, TX 77843-2135
USA

E-mail: tat-smith@tamu.edu

USDA Forest Service
VMPR - RPC-4

1601 N. Kent 57
Arlington, VA 22209
USA

E-mail: bstokes@fs.fed.us

Timberjack Energy Technology
Timberjack Oy

Tampere

FINLAND
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E-mail: arto.timperi@fi.timberjack.com

Anthony Turhollow Oak Ridge National Laboratory
1511 East 2050 North
North Logan, UT 84341
E-mail: hvmat@mtwest.net

Jean-Francois van Belle CRAGX
146 ch.de Namur
B-5030 Gembloux
BELGIUM
E-mail: lumberjack@belgacom.net

Helga Van Miegroet Department of Forest, Range, and Wildlife
5230 Old Main Hall
Utah State University
Logan, UT 84322-5230
E-mail: helgavm(@cc.usu.edu

Kelkar M. Vasant USDA Forest Service
Rocky Mountain Research Station
2500 South Pine Knoll Drive
Flagstaft, AZ 86001
USA
E-mail: kvasant@fs.fed.us

Tom Williams Clemson University
PO Box 596
Georgetown SC 29442
USA
E-mail: Tmwllms@clemson.edu

Takuyuki Yoshioka Laboratory of Forest Utilization
Graduate School of Agricultural and Life Sciences
The University of Tokyo
1-1-1 Yayoi, Bunkyo-ku,
Tokyo 113-8657
JAPAN
E-mail: taku@fr.a.u-tokyo.ac.jp
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