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Forest F'{esiduals to Biofuel Supply Chains in the Pacific Northwest
Applying research-based fndings, NARA and regional stakeholders identify conversion and depot sltes in the Paciic Northwest. These site locations
provide the best opportunity for economic, social and environmenlal success to develop a lorest residuals 10 biofuel and co-products industry
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Measu ri ng the environmenta I

impact of converting forest
residuals into bio-jet fueI and

other co-products.

Converting forest residuals into chernical
products such a bio-jet fuel is anticipated
to provide numerous benefits to society.
As biofuels displace fossil fuels, U.S. energy
independence is strengthened and net
ca rbon emissions are reduced. A novel use
for forest residuals can stimulate rural
economic development and reduce fuel
loads in the forest.

There are, of course, legitimatc concerns
to how this industry wi[[ affect forest
ecosystems, water and air quality. The
NARA project funds research to investigate
these concerns and provide
research-based analyses a nd conclusions
so that regional stakeholders and society
can make informed decisions.

Models are being developed to
estimate the potentiaI impact of
forest residual removaI on verte
brate abundance.
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M ICROFAU NA
NARA researchers are collecting and examin-
ing microbial communities at test spots to
understand the effects of forest residual
removal and harvesting on microfauna.
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ENVIRON M ENTAL
IM PACT

ASSESSM ENTS

NARA is completing a "Life Cycle Analysis"

lhat compares petroleum-based jet-fue[ to
forest residual-based blended jerfuel for
greenhouse gas emissions, ozone depletion,
and smog emissions.
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WATER QUALITY
Models to predict water qualitY,

quantity, and the effects on stream

channets under various residual

harvest scenarios are being
developed.
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SOIL NUTRIENTS
NARA is funding research that devetops effective

modeLs and methods to ensure that soil nutrient
pools remain sustainable in working forests

when Iimited forest residuals are removed.

NAM is led by Washington State University and supported by the Agriculture and Food Research lnitiative

Competitive Grant no.2011,68005 30416 from the USDA National lnstitute of tood and Agriculture.
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Available Forest Residuals
Northwest Advanced Renewables Alliance
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Average Private, Mill, Tribal and State Unused
Forest Residue Volume by Gounty

(in 1,000 Bone Dry Tons)
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NOTE: The county-level unused forest residuals volumes are calculated by taking the average of each state's
county-level BBER-TPO data recorded over the past decade. See below for the years of record. The volumes
represent unused forest residuals from tribal, State, and private lands, including mill residues.

Years Used for State Forest Harvest Volume Averaging:
Oregon -- 2003, 2008 Washington -- 2OO2,2010
Montana --2004,2009 ldaho - 2001,2006,2011 0 50 100 150

For more information, please visit:
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NARA Feedstock --- \f\fsod Waste

Forest Residues

Treetops and branches remaining
on the ground after forest
operations or accumulated as a
result of natural disturbances such
as storm, fire, insects and diseases.

IDAHO
O.92 million BDT

t'.rlrmrnrr, t (rmt.1
FlA.TPt), til Ddli*ra 1trts

RecycHW@d FrMRF (tms)
. ka Nd AY.ihblP
d 35,3600
o 3001.9504

o 9505- 21600

o 2rml -49ffi
C) +qoor - romo

-- hrcrsrale llaghlvays

Cor!ity Oiltlhes

wood Wasrc pPr wastcsle{l (k,N)

MM

^."{"'"}ln*"*

Construction & Demolition (C&D)

Nonhazardous painted,
treated, and coated wood and
wood products resulting from
construction, remodel i ng,
repair, or demolition of
utilities, structures, and
roadsl.

NARA Regional Waste Characterization Study
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3.88 million BDT

OREGON

4.5 million BDT
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construction-debris/

NARA is led by Washington State University and supported by the
Agriculture and Food Research lnitiative Competitive Grant no. 2011-
68005-30416 from the USDA National lnstitute ol Food and Agriculture.

United States National lnstitute
Depadrnentof ofFoodand
AgriculturB Agricuhure
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lmagine Tomorrow with BioFuels:
Engoges high school students to create
solutions for a developing biofuel industry.
imoqine-wsu.edu

BioFuels SURE: Summer
resea rch experience for
undergraduotes aimed at giving
them hands on skills in biofuels
o nd bio-products research.
n a ra ren ewa bl es.o rq/ed

Bioenergy Literacy for Students
Facing the Future: A NW regional non-profit developing 6-12th
grade inquiry-based curriculo on biofuels development.
w w w -f o ci n qt h ef utu r e.o r o

EDUCATING A FUTURE
BIOFUEL WORKFORCE

MOSS: Promotes biofuel literacy to K-|2
stu de nts o n d teach i ng p rofessi on al s.

ww w.u i doho.e d u /cn r/m oss

IDX:Ayeor long coursefor Ul ond
WSU students providing supply
chain anolysisfor an emerging
wood to biofuels industry.
idexstudio.oro

Salish Kootenai College: This tribal university
provides research opportunities tied to biofuels
and bio-products from woody biomass.
www.skc.edu
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NARA is led by Washington State University and supported by the
Agriculture and Food Research lnitiative Competitive Grant no. 2011-
68005-30416 from the USDA National lnstitute of Food and Agriculture.
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For more information, please visit:
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NARA Website:
http : //nararenewables.org/

NARA Newsletter:
http : //nararenewables.org/news/newsletter
ET*EIffi

NARA Blog:
http : //nararenewables.org/blog/
mEtmm
.-#ffifi
HEfiilfI
EIEf.h

Stakeholder Signup:
http : //nararenewables.org/content/article/4 7
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NARA Cumulative report
http : //nararenewables.org/2 0 1 3'report/
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NARA Team Leader Contact Page

Ralph Cavalieri
Project Director, FeedstockTeam Leader; Conversion-PretreatmentTeam Leader

Washington State University
cavalieri@wsu.edg; 509-335-5581

MichaelWolcott
Co-project Director
Washington Sate University
Wolcott@wsu.edu; 509-335-5392

fohn Sessions
Feedstock Logistics Team Leader
Oregon State University
Iohn.sessions@oregonstate.edu ; 541-7 37 -281-8

AndrewHawkins
Conversion-Aviation Fuels Team Leader
Gevo, Inc.
ahawtlnE@gevs.cels

Tom Spink
Conversion-Co-Products Team Leader; Techno-Economic Analysis Task Co-leader
TSI
tomspink@msn.com

Ivan Eastin
Systems Metrics LCA Team Leader
University of Washington
eastin@u.washington.edu ; 20 6-5 43'L9 18

Greg |ohnson
Systems Metrics Sustainable Production Team Leader
Weyerhaeuser
_Gregiohnson8@weyerh com

Paul Smith
Systems Metrics Environmentally Preferred Products Team Leader
The Pennsylvania State University
Pms6@psu.edu; 814-865-0825

Steve Hollenhorst
Education Team Leader
Western Washington University
steve.hollenhorst@ ; 360-650-3521

VikramYadama
Outreach Team Leader
Washington Sate University
ry4darna@$Eedu ; 509 -335 - 62 61.



Northwest Advanced Renewables Alliance

TAKING WOOD TO NEW HEIGHTS

Led by Washington State University and funded by the USDA National lnstitute of Food and

Agriculture, the Norlhwest Advanced RenewabLes Atliance (NARA) is helping to develop a

sustainable industry in the Pacific Northwest that uses wood residuals to make biojet fuel

and valuabte co-products. The aItiance includes public universities, government agencies,

private industry and interested stakeholders and is tasked with detivering the folLowing:

nararenewables.org
Ger lnvolved Ar: nara'eirewables.orglor

AFFI LIATED ORGAN IZATION S

. Catchtight Energy

. Compania Logistica de Hidrocarburos

. Cosmo Specialty Fibers

. Facing the Future

. Gevo, lnc.

. Montana State University

. Oregon State University

. Pennsytvania Slate University

. Salish Kootenai CoLlege

. Steadfast Management

. Thomas Spink lnternationaL

. University of ldaho

. University of Minnesota

. University of Montana

. University of Utah

. University of Washington

. University of Wisconsin-Extension

. USFS - Forest Products Lab

. USFS - PNW Research Station

. Waslington State University

. Western Washington University

. Weyerhaeuser

RALPH CAVALIERI, Project Director
Assoclate Vice Presldent for Alternatlve Energy
Washin gton State i.jnlversity

calaiierl@wsu.edu . 509-335-558-

l\4 ICHAEL WOLCOTT, Project Co-Director
D,re('o'. -s tr-e fo: S-sra ^a3.e)es g^

washington state university
woLcott@wsu.ei J . 509'335-6392

$ SustainabLe aviation biofuel from woody biomass

{o} vaLre-aaded polymer and carbon products from Lignin

6r Res,onai suoo.v cnain coaliriors(L.

-{{) nurut economic development

<>Y Bioenergy Literacy

NARA: FIVE TEAMS

Education: Engage citizens, meet futu re workforce needs, enhance science literacy in biofuels,

a nd heLp people u nd ersta nd h ow they're going to fit into the new energy economy.

viability of the overall wood to biofuels supply chain, guiding the project as it goes forwa rd.

Take a multi-pronged approach for the development and sustainable production

of feedstocks derived from forest residua[s and construction and demolition wood waste.

Conversion: Provide a biomass-derived replacement for aviation biofuel and other
petroleum-derived chemicais in a way that is economicaIly and technologically feasible.

Serve as a condult between researchers and communi! stakehoLders, helping to

transfer the science and technology of biofuels and co-products to communities in the Northwest

NARA is leci byWashingion State Universlty and

supported bytheAgrlculiure and Fcod Research

nl:iaiive Competltlve Grant no. 2011-68005 304i6 from

the USDA National nstituie of Foocj and Agricuiture

USDA
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PO 3ox64522
Pullman,WA 99164-5222

Bringing together the community

of researchers, business leaders,

government agencies, and economic

development personnelto share and

exchange research findingl ideas,

and strategiesforthe common goal

of sustaina ble development of wood-

based bio-refi neries for production

of biofuels and co-products in the

Pacific Northwest.

Featured speokers,,,

Peter Goldmdrk, Commissioner of Public

Lands,Woshington DNR

Carol Sim, Environmental Affairs Director,

Aloska Airlines

Bill Hermann, Gevon Mars, John

Sessions, Peter Nystriim, ond more

on biom a ss p rocessi n g, envi ron m ental

s u sto i n a bi lity, a nd co-produ cts.

BIue Marble, Catchlight Energy, Cosmo

Specialty Fibers, Ensyn, Greenwood Forest

Resou rces, Li g noTech U SA, M ercu r i u s

Biofuels, Weyerhaeuser, and more. ..

Photo by Steffen Muellet (vlwwsxc.hu)
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