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Spokane,	WA	NARA:	Feedstock	to	Fuels	

Completed	Year	4	of	5	
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Spokane,	WA	Our	Biomass	Source	
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Spokane,	WA	Industrial	Feedstock	
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Spokane,	WA	Biorefinery	Approach	
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Spokane,	WA	Isobutanol	to	Jet	Fuel	Demonstra@on	

Demonstra@on	unit	at	South	Hampton	
Resources,	Silsbee,	TX	is	fully	func@onal	

©	2012	Gevo,	Inc.	
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Spokane,	WA	Sustainability	Assessment	
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EDUCATION STATISTICS  
SPEAK FOR THEMSELVES 

31,674   K12 Students 
845         Professional Teachers 
171         Undergraduate Students 
159          Graduate Students 
60            Lesson Plans 
16            Peer Reviewed Publications 
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Spokane,	WA	Educa@on	and	Outreach	Feeds	Research	
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OLYMPIC PENINSULA LIQUIDS DEPOT AND 
LIGNIN-BASED CO-PRODUCTS STUDY

Volume I PRELIMINARY SCOPING

IDX Studio - Spring 2015
Northwest Advanced Renewables Alliance 
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CHALLENGES	TODAY	

Progress	Towards	a	Defensible	Sustainability	Analysis	
Last	Years	Comments	on	Value	Chain	

	Unacceptable	risk	with	two	lignin	co-products	
Demonstra@ng	commercializa@on	pathways	

	1K	IPK	(1,000	gallons	of	biojet)	
Scale-Up	for	demonstra@on	of	integrated	technology	
What	is	the	NARA	Role	with	<	$40/bbl	Crude	Oil	
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Spokane,	WA	NARA	Process	-	Simplified	

TSI
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Spokane,	WA	NARA	ASPEN	Process	Model	

Source:	TSI	Chemicals	&	Biomass	Products	and	Processes	
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Spokane,	WA	…	underpins	our	Sustainability	Analyses	

Source:	TSI	Chemicals	&	Biomass	Products	and	Processes	

Facility	Sizing	and	Si@ng	

Biomass	Sourcing	Strategies	

-----------------------	

Techno	Econ	Analysis	(TEA)	

Life	Cycle	Analysis	(LCA)	

Community	Impact	Analysis	(CIA)	
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Spokane,	WA	LCA	–	Equivalent	CO2	Emissions	

>	60%	
Reduc+on	
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Spokane,	WA	Value	Chain:	Route	to	Cost	Parity	for	Fuels	

Lignin Co-Product 2Lignin Co-Product 1

RIN

Byproduct

BioJet

Potential 
Revenues

Fuel Cost Parity with Petroleum
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Spokane,	WA	Petrochemical	Value	Chain	
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Spokane,	WA	Good	for	Environment	–	Not	so	for	Profit	
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SUSTAINABILITY ANALYSIS 
STATUS 
READY TO SHARPEN THE PENCIL 

Final Form for Deployment 
•  Biomass Sourcing Model 
•  Biorefinery Siting Methodology 
•  ASPEN Process Model for IBR 
•  Life Cycle Assessment Model (LCA) 
•  Community Impact Assessment (CIA) 
•  Techno Economic Analysis (TEA) 
•  Environmental Assessment Systems 
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WHY	
Demonstrate	Integrated	

Technologies	
	

Supply	Chain	to	Deliver	
Technologies	

	
Needs	of	Avia@on	Partners	

	
Learn,	Educate,	Connect	



NARA	Annual	Mee@ng	
Spokane,	WA	1K-IPK	–	Feedstock	Supply	Chain	

Feedstock	Suppliers	
Weyerhaeuser	Corp	(OR)	
Confederated	Salish	and	
Kootenai	Tribes	(MT)	

Muckleshoot	Tribe	(WA)	
	
	

Processing	Partners	
Lane	Forest	Products	(OR)	

Kevin	Jump	(MT)	
Bill	Bass	(WA)	

	



Conf.	Salish	and	Kootenai	
Kevin	Jump	
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Lane	Forest	Products	



Weyerhaeuser	Corp	
Lane	Forest	Products	
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Spokane,	WA	1K-IPK	–	Conversion	Supply	Chain	

Produc+on	Partnerships	
	

Pretreatment	
Andritz	Corp	
ZeaChem	

	
Fermenta@on	

ICM	
	

Alcohol	to	Jet	
South	Hampton	Refining	
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Spokane,	WA	1K-IPK	–	Fuel	Distribu@on	and	Demonstra@on	

Fuel	Cer+fica+on	
Alter	Jet	-	ASTM	D7566	

Blending	
Conv	Jet	–	ASTM	D1655	
Distribu@on	to	Wing	

Commercial	Demonstra@on	
Flight	
	

Processing	Partners	
Gevo	Corp	

South	Hampton	Refining	
Blending	Partner	
Alaska	Airlines	
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Spokane,	WA	Alaska	Airlines	Imagine	TOMORROW	
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Spokane,	WA	With	Crude	Oil	Stocks	High	and	Prices	Low….	

$32/bbl	
Why	Biofuels?	
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Spokane,	WA	Difficult	to	Predict	Oil	Market	

Source:	Lynne6e	Dray	(U.	Cambridge),	augmented	with	current	oil	price	by	Robert	Malina	(MIT)	
Analysis	of	EIA	Annual	Energy	Outlook	Forecasts	

Sept	10,	2015:	~37USD/bbl		
(	in	2005	dollars)	
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Spokane,	WA	Product	Subs@tu@on	takes	Time	

Ian	de	la	Rouche.	2014.	Northwest	Biofuels	and	
Co-Products	Conference.	Sea6le,	WA.	
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Spokane,	WA	Our	Na@ons	First	Energy	Crisis….	

June	15,	1979	
Library	of	Congress	
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COMMERCIAL ENERGY 
DEVELOPMENTS  
SINCE THE 1ST ENERGY CRISIS 

Solar Cells – Invented in 1941 
LED – Invented in 1962 
Lithium Ion Battery – Conceived in 1980 
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THE ROLE OF NARA 

Moving from Invention to Commercial Reality 
•  Forest Residue Collection and Preparation 
•  Envisioning Integrated Facilities and Siting 
•  SPORL / MBS Pretreatment 
•  Alcohol to Jet 
•  Demonstrating Feasibility with Supply Chain Implementation 

Partners 
•  Educating Citizens, Industry, Policy Makers 

Advancing Supply Chain Development 
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A REVOLUTION COMES IN 
LAYERS 
JOHN YEMMA | CSMONITOR.COM | AUGUST 30, 2015 

 

Invention is important.  
Improvement is crucial…. 
 

A crisis doesn’t go away by ignoring it.  
It is solved by working on it. 
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This	material	is	based	upon	work	supported	by	the	Na@onal	Ins@tute	for	Food	and	Agriculture,	U.S.	Department	of	
Agriculture,	under	Award	No.	2011-68005-30416.	
------------------------	
Any	opinions,	findings,	conclusions,	or	recommenda@ons	expressed	in	this	publica@on	are	those	of	the	author(s)	and	do	not	
necessarily	reflect	the	view	of	the	U.S.	Department	of	Agriculture.	


