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Biojet Fuel Supply Chain

FOREST RESIDUES
PREPARATION

Primary feedstock tamgets include forest mesi-
dues from bogging and thinning opermtions.
We ame ako corsidering mill esidues and dis-
canded woody matenal from co rstruction and
demalition in regions when these materak
are under utilized

BOMNE DRY TON
WOODY BIOMASS

ON

TRANSPORTATION

Feedstoc ks are trreported from the collection
site to a comersion facility. Chipping can tale
place at the bading orin 3 prepmaessing fa-
cility.

-

DIESEL

PRE-TREATMENT

Wood chips are treated to male the sugar
pobmers {pobscchandes) accessible to de-
grading erzymes. Thesz poossses allw the
lignin to be available forssparmtion

HEAT, WATEF,
&CHEMICALS

ENZYMATICHYDROLYSIS

Specific eraymes amr added to hydmhze
(cleave) the polpsacchardes and genemte
simplesugars{monosochandes.

POURIDS
LIGMIN

~60

AND

FERMENTATION

Specialized yeast convert the monosaccha-
ndes into sobutanol.

GALLONS
ISOBUTANOL
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BIOJET
& CO-PRODUCTS

Aviation fuzks can be genermted fomthe plat-
form mokecules derved from wood sugars
Lignin can be used to geremte co-products
such as epaxies, structural matenals and bio-
bamd plstics As an alemative, lignin can be
bumedto produce renewab ke enemy.

GALLONS
BIOJET

~4
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Mapping a Supply Chain

Woob TO WING

Forest Residuals to Biofuel Supply Chains in the Pacific Northwest

Applying research-based findings, NARA and regional stakeholders identify conversion and depot sites in the Pacific Northwest. These site locations
provide the best opportunity for economic, social and environmental success todevelopatmt residuals to biofuel and co-products industry.

* Rocormmanced Convarsion Site
Roecormmenciod Dopot Sit

+ Magor Funl Consurmption Seo

learwater Basi

2011 - 2012 , .
Western Montana Corridor (WMC)

2012 - 2013

Portiand. OR WMC Supply Chain Analysis — http//goo.gVaQING)
S WMC Presentation on YouTube — http://goo.gVRYIOWG

Mid Cascades to
Pacific Region (MC2P)
B Additional tegionsto be

Findings and locations are being developed

and should be available by ate spring 2014 detefmlned S PG
MC2P Profile — httpul/goo glcuNZav fedbbe BT
MC2P Presentation on YouTube
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SUPPLY CHAIN PRODUCTS

FERMENTATION [[%85

* Ethanol
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A Collaborative Effort

NARA

Northwest Advanced Renewables Alliance
Teams

ABOUT FEATURES NEWS m MEMBERS BLOG CONTACT

Education

Engage ctizens, meet
future workforce needs,
enhance science literacy in
biofuels, and help people
understand how they're

going to fit into the new

energy economy

Sustainability Measuteme
Evaluate and assess
environmental, social, and
economic viability of the
overall wood to biofuels
supply chain, guiding the

project as it goes forward

Take & multi-pronged
approach for the
development and
sustainable production of
feedstocks made from
wood matenals, including
forest and mill residues,
municipal solid waste, and

specialty enerqy crops

Conversion

Provide a biomass-derived
replacement for avistion
fuel and other petroleum-
derived chemicals in a way
thot is economically and

technologically feasible

Serve as a conduit between
researchers and community
stakeholders, helping to
transfer the science and
technology of biofuels and
important co-products to
communities in the

Northwest
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Facing the Future

MOSS

BioFuels SURE IDeX

GSMS HS

A NW regional nonprofit
developing inguiry based
curricula for grades 6-12
on biofuel development.

www. facingthefuture.org

Imagine Tomor- ' Salish Kootenai
row with BioFuels

(35 MS HS UG GR FR

Promotes biofuel literacy
to K-12 students, Grad
students, and teaching
professionals.

uidaho.edu/cnr/moss

Summer research A year long course for Ul

experience for under-
«y Qraduates aimed at
= giving them hands on

and WSU students
providing supply chain
analysis for an emerging

UG GR

skills in biofuels and wood products fo
bio-products research. biofuels industry.
nararenewables.org/fed idexstudio.org

College

Western Wash-
ington University

HS

Engages high school
students to create
solutions for a develop-
ing biofuel industry.

Wiwwimag ine.wsu.edu

This tribal university
provides research
o ©Opportunities tied to
= biofuels and bio-prod-
ucts from woody
biomass.
www.sSkc_edu

Offers undergraduate
degrees in renewable
 energy with science and

> policy tracks.

www. huxley.wwu.edu

nararenewables.org
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Education at the Speed of Research

Education and Outreach Connections

Education and Outreach

Products & User Groups
1KA2

21 Onntdoor Stence Ed

D Webinars and Workshop

41 Collegrate Course Work

@ Research Products

11 Research Data

21 Academic Publishing
31 Soual Media

4| Pnee Media

5) Digital Media

@ NARA Supply Chain
1) Forest Residues Preparation

21 Transportation

5] Pretreatment

4] Enaymatic Hydrolysis
5] Fermentation

&) 8lojet + Coproducts

NARA 4
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K-12 Formal Education
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Facing the Future is an independent program of Western Washington University.

Fueling Our Future:
Exploring Sustainable Energy Use

. . . SR R A
AElementary (&), Middle, and High School Curriculugicsss. =
I 716 free lessons and units Fueling Our Future:

T Exploring Sustainable Energy U
I Over 21,000 students reached ploclisg Sustainable Energy Use

An Interdisciplinary Curriculum v
8 Recommended for Grades 6-8

AProfessional Development for Teachers

Fueling Our Future:
Exploring Sustainable Energy Use

APeer Educator Program focused on energy
I Over 15 events and 240 teachers

W —
\’ ? 1 An Interdisciplinary Curriculum
P M  Recommended for Grades 3-5

Awww.facingthefuture.org

P
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K-12 Outdoor Education, Teacher PD, and Graduate Studen\ﬁb

University of Idaho McCall Outdoor Science School (MOSS)

Curricula and Programming

A Energy literacy lessons taught to 2,500 K-12 students annually

A MOSS graduate students creating and teaching energy literacy lessons

A Dozens of vetted energy literacy lessons

A Undergraduate SURE interns creating and teaching energy literacy lessons

A K-12 teacher workshops, training, mentoring and collaborating annually

A E-book i coming soon!

Assessment

A Middle school and high school energy literacy assessment tool created, piloted
tested and analyzed

A Validated 22 question energy literacy test

A Statistically significant increase in energy literacy each year for K-12 students

R Karla Eitel

Associate Professor and Director of Education
keitel@uidaho.edu
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UPHAM WOODS

\)p“am WOO dS “These lands are to be used

as an outdoor laboratory and
camp for youth, such as 4-H
clubs and other people
cooperating with the
University of Wisconsin in
the advancement of
conservation, of agriculture
and rural culture.”

Outdoor Learning Center

—Elizabeth and Caroline Upham, 1941

For more information, please contact Upham Woods at: uw -
608-254-6461 or uphamwoods@ces.uwex.edu EXTEHSIO"

http:/fyi.uwex.edu/uphamwoods! University of Wisconsin-Extension

An EEO/AA employer, University of Wisconsin Extension provides equal opportunities in
employment and programming, including Title IX and ADA requirements. Please make
requests for reasonable accommodations to ensure equal access to educational programs as
early as possible preceding the scheduled program, service or activity.



K-12 OutdoorEducation Lessons
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