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MIEERPIESE out created demand for ethanol—high stakes, benefits need to
pENEaliZEC
Negidallhe time about breakthroughs, but not ensured, situation won't
tolerztefEllitres
Pf—*j’(“‘—\r)i‘](: :
= M [BE=g@reat opportunity for ethanol

: fuIOSIc ethianol cheaper than sugar/starch

& = Phase out of MTIBE was not done to create market for ethanol

=
——== —"Ethanol production will be economically driven

erdiRealities (George SimOms)i

i

- — Availableiresources do not support 3-4 billion gallons
— Midwest relatively cheap source of ethanol
_ — Cellulosic ethanol $1/gallon more expensive
. No commercially available technologies for cellulosic ethanol
® Don't expect single step breakthroughs
— Don't take things from the bench scale directly to commercial processes

e (Cellulesic based processes will take longer than anticipated, development
costs much higher, how do we come up with the money?

e Need deliberate pathways to ensure success in California
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jieshinology Options: (le-ﬂ}.’
SNIRELTryIng to develop quallty datal fior'scale-up
PR EEENIO Jooj SRbieIEsENEseurcENtself
) COFJCEJ’J'Q_F lacid processes are working (Arkenol,
MFJ“'JFI”J *RUISSian| fiacilities)
Gogel e ress being made in reducing costs of enzymes

Trlernsles blochemlcal least studied system, gasification
: _____*Jté and gas guality may be limiting

,_

% Challenges:
-"jf: _.f" Processing solids
* = Understanding chemistry
— Chicken-egg on co-products (need materials for research)
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ISuENY.(1-0yd Forrest
SINGIGate nene of proposed  projects has been commercialized
SN Vigatdare deal killing issuesy?

— Cost of fegdsiges (Ecdgonmiezllly zrlel 2nviranlssleslts mﬂﬂ@'—_ﬁ
s oiLng el facility” (logistics) ‘

=NEchnelogy. (economically efficient?)
BVerket (long term purchase agreement as basis for financing)
— De yelepment team (95% of expertise needed for business deal)
NEEG -prowde ethanol from biomass at price less than corn
iffzlglel)
S E/lat is longevity?
= = e )¢ oes technology work in practice?

= f,CompIex job to build industrial plant with off-the-shelf technology
e Complex job to build industrial plant with new technology
Greater risk demands greater margin
Don't assume you can sell product at current market price
Close to commercialization (biodiesel, cellulosic ethanol, biomass to
hydrogen)
Only technology in our short time frame (3 years) is gasification
Biogas not Syngas (sorry Loyd--biogas is still digester gas)

=
20
<]
Gl

=



E (Doug, Wi

ror uelsireduction

BUING (o acceptable)
fomf)on :

ERErGY production
Pifficulties implementing fuels reduction (air quality, structural
GBI hisk)

SR zlfejelt ublic benefits in finding uses for this material
S Barriers:
=~ = Technological
,:.*f.:":_’_ Institutional
- 8 DPriving Green—fleet markets for fuel
& Dispersed Generation—smaller facilities (Washington Ridge)
¢ Bioenergy or Ashes?

e Don't forget co-benefits that add benefits for public
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E30% rate of return to accom e nsl!'

MIGHEEINEatigati:
SRSUICEESS M WOerking within exdst-m ework (erg. solid waste) w

— Califorglel flot menrll\/ for orgject CJ*‘V*‘JOJJJ'IJF‘J’]F—JSSIJ:‘J (merenchnenReyAwillideal
WIbgRESE) IV Bre acuVe 1olENer State:

EENENACKSON:
Ecalene, pr cess can handle dirty synthesis gas. i
| @Jsrof'@

e Suggestlon. Single point permitting, coordinated policy.

- o | aszlo Paszner:

— Need co-product revenues. Cannot pay for feedstock on ethanol alone. Cannot
make ethanol without subsidy. Need jobs.

® |[ee Maclean:
— Nitric acid is not sulfuric acid. Materials advantages, especially stainless steels.

e Daniel Musgrove:
— Progressive scale-up is very important.
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5 not necessarily familiar with
/stablllty of market

e/has totally integrated pilot gasification
m (might this also be said of more
== entional routes?)

_ -f—Fmancmg depends on reliability/feedstock
- duarantees
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250lar energy = 2 MWh/m?= year
SRINY6 em iency (agriculture)
2 1§ g s/acre year
=1 =10 0 million acres
= +160,000 MWe
-® 112 billion gallons of ethanol
e \\/ater?
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Mernam—Webster Merriam

DICTIONARY “’""““’f

Dictionary Dictionz

‘‘‘‘‘‘

: "ted Form(s): -ized; -iz-ing

Date‘ 1830

:!. a : to manage on a business basis for profit b : to develop commerce in
2 : to exploit for profit <commercialize Christmas>

3 : to debase in quality for more profit

- com=mer-cial-i-za-tion  /-'mar-sh&-)i&-za-sh&n/ 70UN
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J Wh\/ are we here talkingl about “steps” 70)
;CIallzatlon?

J r ere: 'arela number of general models for
~COIT Amercializing technology

= f‘ Jnderlying sense of questioning why the

—

” technology is not already commercial
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SNV NEEAS AOES the mdustry have in
SOTTIMIET Gializing the technology?

-8 oa inued research and development
aechnology demonstration
== ‘——Publlc/Government support

'-i What incentives can/should the State
~ provide?




galiforniarneed ethanol?

0 eelifornia need! 1 billion gallons of ethanol?
CEJJJFO |a need cellulosic ethanol?

o Dos ,fernla ethanol need to come from California?

J Jow’ Za |ﬁ§rnla need a renewable fuels standard (RFS)?

__;.,.\\ At polrcy does California need?

= =5"\/\/anat does the industry need?
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WisySitel ethagg? J—"" *

RENEWaIE, Ves, WIthrenvironmental and social
ESHUE] advantages but,

Prirnlzlny drlvmg force for development is a liquid
iEIEartransportation sector evolved from the
rea dy availability of petroleum.

= Ethanol may be a transition fuel for the near to
_lntermedlate term, possibly longer if serving as

-~ energy storage (fuel cells).

- ® Syustained longer term use as a chemical
Intermediate.
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SRREDIECEMENRORMIIBEGIVESIERREa SUBstanbialmaike
INeAliernIa, UL IS It aNECESSary market?
BNE0de does) allow! for oxygenates other than ethanol if no adverse
IfipEctS are demonstrated
BNnen-oxygenated RFG?
PRliESition! to renewable fuels can also provide
Bstbstantial ethanol market but other fuels also compete.

& SEHighivolumetric energy content and s storage will
= femain major competitive advantages of liquid fuels.

—

~ & Ethanol will come under increasin? competition from

other fuels and propulsion technologies, including
Hydrogen and Electricity, both capable of being
produced from renewable resources.

¢ (Continuing pressure to reduce production costs for the
fuels market.




\/\/n\/ ' anal @ celluigaﬁ"" *

FIEEVESOUrce With potentially |mproved
BREMICS andl energy balance
=1 JJHJ‘-‘ gallons firom approximately 15 million tons of

mr' S5, equivalent to estimated currently available
e uaIIy in state from total of 65 million tons.

eguires a more aggressive approach than for
a_,ﬁ _ gar and starch

_—

~ o Elegant fundamental research

_® Processes seemingly still in proof-of-concept
Stage

e \Where is the technology?

o L
2
eC



-

the technolo
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RIS _|nt OCKEL science.

David Morris, Institute for Local Self-Reliance
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Iogen Corporation Corporate Info
http://www.iogen.ca/2100.html

“Both umts of the facility, the material recycling facility and the ethanol
production plant, employ "proven" technologies with existing commercial
operations. In fact, about 400 Material Recycling Facilities (MRF's) are currently
operating in the United States, and more than 1.5 billion gallons of ethanol was

produced in 1996.”

Masada FAQ
http://www.ci.middletown.ny.us/cityhall/dpw/pmfaqg.htm
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drogen storage (is ethanol it?)
osal/transformatlon of nuclear waste
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= alnable carbon sequestration
--o‘f‘]%perless office
e US adoption of SI units and an end to the MMBtu
s Exergy (2™ Law) based energy policies

® (Cellulosic ethanol?

I.-




Quld the State encourage/dictate
:_:;_ ﬂé]/energy types and strategies or simply
= set the standards for protecting human
~ health and welfare and the environment,
leaving the industry to develop within that

context?
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IGERLR2NEEdS; and Seek seIUtions;

\/\/eunrer ON potentialfinausty capability. t
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Driven Approach

PErceived needs of State while

Sifr) ,J]Ec_JJj_ satisfying shorter term needs of

Inicltisis

Afior development funding.

= \/J_tg ecome resource, process, or technology
[ven rather than result focused

| ;-}‘

= E._e.g.,

Renewable Portfolio Standard
Renewable Fuels Standard

AB 939/AB 2770 definitions affecting
conversion options

Commodity specific credits/taxes



IREERLIVES DEIVEN AP 0, —
HOVIUE Incentives, consistent Wit secial value to (needs
Of) trie Sitejie,
SREGCONOMICINCENtIVES for actual’ benefits generated.
S ici b 'néJi no particular role in technology.

SHlNEIStR proves technology for the purposes of obtaining
lilfencingfand access to markets.
Ecc

conomic incentives intended for a sufficient period to
justify:commercial investment.

= ‘ﬂ]ﬁpropnate iIncentive mechanisms based on results
- = — e.d., production/producer credits based on perceived
—— enwronmental/soaal benefits.
® Economic subsidies should inherently decrease as
Industry need declines

— e.d. production/producer credits paid from carbon taxes if
environmental issues predominate.
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J Jéll\/ﬂt on the promise

J Jr‘J’f Gnstrate the technology
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~ — Social
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Witalsis Stateipelic
Wrizlt zlgelsle NEEns?

SRIVELETINE role i any, of govermnment in supporting
WEVEIopment
— Sjtjejejes fundamental research.

— e ;Vate through regulation/incentives aimed at public/industry
= goals

= Cani provide markets as appropriate to meet State goals (e.g.
-r,ﬂeet fueling provisions).

== *Educatlon and Training to meet current and future
- personnell demands.

-8 [Eor public support and financing, credible and
iIndependently verifiable information is critical.

— demonstration to confirm technology and develop credible cost
estimates for scale-up.
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Remaining Steps to Achieviigl
SonImercial Biomass-to-Eunanol

““Process Tet Bgv-——ﬁ

B

SRIEaRpolicies and well-informed legislation
SRVVElIEdefined needs

SRPIbliceducation

& S (ollaborative infrastructure development planning

= & (Continued government and industry support of basic
- hesearch

- ® Successful industry demonstration of integrated
technology backed up by commercial financing

e Equitable production incentives to meet public objectives
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REIIEIN OPUMISLIC, there Is nope.
C oor)err lve effiorts are key.
IS unpredictable, serendipity happens

hES ea'
Orr f).
==L ﬁrd adversarial models, maintain flexibility in
= *approach keep focus on |mportant elements,

. fireely disclose and learn from failures, there is

suceess in learning.
® [f something better comes along, that’s good.
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Onewhoikaows, does not speak.

> ﬁf‘iOne Who speaks, does not know.

- ".""'

-

—— ...the Lao Tsu (Tao Te Ching)...
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ONE wno Ki ows does not brag.

One who brags, does not know.

...the Laozi (Daodejing)...



