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HB 362 - AS INTRODUCED

2013 SESSION

13-0650
08/09
HOUSEBILL =~ 362
AN ACT banning corn-based ethanol as an additive to gasoline sold in New Hampshire.

SPONSORS: Rep. Campbell, Hills 33; Rep. Pastor, Graf 12; Rep. Gionet, Graf 5; Rep. Chandler,
Carr 1; Rep. Pitre, Straf 2; Sen. Cataldo, Dist 6

COMMITTEE: Science, Technology and Energy

ANALYSIS

This bill bans manufactured corn-based ethanol for use in gasoline.

New Hampshire.

Explanation: Matter added to current law appears in bold italics.

Matter removed from current law appears [in-brackets-and-struekthrough:]

l
This bill also bans the sale of gasoline containing corn-based ethanol as an additive in
Matter which is either (a) all new or (b) repealed and reenacted appears in regular type.
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HB 362 - AS INTRODUCED

13-0650
08/09
STATE OF NEW HAMPSHIRE
In the Year of Our Lord Two Thousand Thirteen
AN ACT banning corn-based ethanol as an additive to gasoline sold in New Hampshire.

Be it Enacted by the Senate and House of Representatives in General Court convened:

1 Corn-Based Ethanol Banned. Amend RSA 260:38, III to read as follows: o
III. Each person manufacturing alcohol, ethanol, methanol, or any other product within the
state of New Hampshire for use in gasohol shall obtain a license and, on or before the twentieth day
of each calendar month, the sole proprietor, president, managing partner, chief executive officer, or
equivalent thereof, of said person shall render a return to the commissioner on forms prescribed and

furnished by the commissioner, and shall ‘certify under the pains and penalties of perjury that the

return is true, accurate, and complete in all material respects. The return shall show the total

pumber of gallons sold to distributors of gasohol, or to persons purchasing the product for the
purpose of resale to the distributors, together with such other information as the commissioner may
require for the reasonable administration of this subdivision. No licensee shall manufacture
corn-based ethanol for use in gasoline in this state.
2 New Section; Corn-Based Ethanol Prohibited. Amend RSA 339-B by inserting after section 8
the following new section: A
339-B:8-a Corn-Based Ethanol Prohibited. No seller of gasoline shall sell or offer for sale
gasoline that has corn-based ethanol as an additive.
3 Contingency. Sections 1 and 2 of this act shall take effect upon certification by the department
of eﬁvironmental services to the secretary of state and the office of legislative services that at least 2
of the-6 New England states have adopted similar legislation banning corn-based ethanol as an
additive to gasoline.
4 Effective Date.
I. Sections 1 and 2 of this act shall take effect as provided in section 3 of this act.
II. The remainder of this act shall take effect 60 days after its passage.
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Rep. Pastor, Graf. 12
February 5, 2013
2013-0189h

08/09

Amendment to HB 362

Amend the bill by replacing section 3 with the following:

3 Contingency. Sections 1 and 2 of this act shall take effect upon the date of certification by the
department of environmental services to the secretary of state and the office of legislative services
that at least 4 of the 6 New England states, i:ncluding New Hampshire, have adopted similar
legislation banning corn-based ethanol as an additive to gasoline, or upon the date of certification by
the department of environmental services to the secretary of state and the office of legislative

services that an EPA approved biofuel alternative is available, whichever comes first.




Rep. Pastor, Graf. 12
February 5, 2013
2013-0189n

08/09

Amendment to HB 362

Amend the bill by replacing section 3 with the following:

3 Contingency. Sections 1 and 2 of this act shall take (?eé upon the date of certification by the

departmeﬁt of environmental services to the secretary of./$tate and the office of legislative services
that at least 4 of the 6 New England states, including New Hampshire, have adopted similar

the department of environmental services to th/ secretary of state and the office of legislative

i

1
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5
6  legislation banning corn-based ethanol as an additive/to gasoline, or upon the date of certification by
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8  services that an EPA approved biofuel alternativga’l is available, whichever comes first. .
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Rep. Pastor, Graf. 12
February 13, 2013
2013-0350h

06/10

Amendment to HB 362

Amend the bill by replacing all after section 2 with the followirg:

3 Contingency. Sections 1 and 2 of this act shall take effect upon the date certified to the
secretary of state and the office of legislative services of either of the following:

I. The air pollution advisory committee, established‘\by RSA 125-J:11, determines, in
consultation with the department of environmental services, that at least 3 other New England
states in addition to New Hampshire have statutorily banned corn-based ethanol as an additive to
gasoline; or

II. The air pollution advisory committee determines that a fuel that can be used by a
regulated entity to meet their compliance obligation pursuant to the federal Renewable Fuels
Standard for either advanced biofuel, as defined in the Clean Air Act, 42 U.S.C. 7545(0)(1)(B) or
cellulosic biofuel as defined in the Clean Air Act, 42 U.S.C. 7545 (0)(1)(E) is readily available and in
sufficient quantities to replace corn-based ethanol in New Hampshire's gasoline supply such that it
will not have a significant impact on the price or supply, or both, of gasoline delivered for use in New
Hampshire.

4 Report Required. The department of environmental services shall report to the governor, the
speaker of the house, the president of the senate, the science, technology and energy committee, and
the air pollution advisory committee no later than September 1 annually on the consideration or
adoption, or both, of corn-based ethanol bans in other New England states. The report shall also
summarize information available to the dei)artment on the potential availability and market for
advanced and cellulosic biofuel that could serve as a replacement to corn-based ethanol in New
Hampshire's gasoline supply.

5 Effective Date.

I. Sections 1 and 2 of this act shall take effect as provided in section 3 of this act.

II. The remainder of this act shall take effect 60 days after its passage.
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‘Minutes



- HOUSE COMMITTEE ON SCIENCE, TECHNOLOGY AND ENERGY -

PUBLIC HEARING ON HB 362

BILL TITLE: banning corn-based ethanol as an additive to gasoline sold in New

Hampshire.
DATE: 1-29-13
LOB ROOM: - 304 Time Public Hearing Called to Order:  2:05 pm

Time Adjourned: 4 pm

(please circle if present)

Bill Sponsors: Reps. Campbell, Pasﬁqr, Gionet, Chandler, Pitre and Cataldo

TESTIMONY
*

Use asterisk if written testimony and/or amendments are submitted.

Rep. Edward Gionet, co-sponsor — Introduced the bill and testified in support; see written
testimony handout “Ethanol’s Failed Promise”.

Q: Rep. David Murotake — Are there other forms of ethanol?
A: Yes, there are other forms.
Q: Rep. John Mann - I have read that ethanol is more costly?

A: Ethanol is not cost effective and is more costly.

*Rebecca Ohler, NH DES — Qpposes the bill. See handout of testimony. Other forms of ethanol
include sugar cane. Does it cJ‘ it more energy to produce than to use; not known.

*John Dumais, NH Grocers! Assn, — Opposes the bill. See written testimony.

*Raffaella Cristanetti and Jason Gonzalez, DuPont — Testified in opposition to the bill. See

handout. DuPont is funding a2 million dollar R&D project on bio-butynol, a potential ethanol

replacement. Ethanol is used as an octane booster. In 2012 production decreased in the United
States; US capacity is 14.5 billion gallons.

*Sarah'Coswell, BIO, (the Biotech Industry Organization) — Opposes the bill; see handout.



. Floyd Hayes, Independent Oil Marketers Assn. — Opposed to the bill. My concerns are supply,

reliability and price! This bill does not address this.

Steve Dodge, New England Petroleum Councﬂ — Opposes the bill. No state has banned corn-
based ethanol. No gas terminals in New Hampshire; rely on Boston, Portland and Albany. All
gasoline in Umted States is 10% corn-based ethanol. 70% of gas sold in NH is refined by Irving

Ed Dupont, Alliance of Automobile Manufacturers - Opposes the bill.

*Robert Johnson, NH Farm Bureau —Opposes bill. Left wrltten testimony in opposition to the
bill.

Respectfully Submitted:

E ffiome

Robert E. Introne, Clerk




HOUSE COMMITTEE ON SCIENCE, TECHNOLOGY AND ENERGY

PUBLIC HEARING ON HB 362

BILL TITLE: banniﬂg corn-based ethanol as an additive to gasoline sold in New
Hampsihire.
? ¢ )
DATE: 1-29-13
LOB ROOM: 304 Time Public Hearing Called to Order: ﬁ 4'94

| Time Adjourned: Lf@'/]ﬂ

(please circle if present)

Bill Sponsors: Reps. Campbell, Pastor, Gionet, Chandler, Pitre and Cataldo

TESTIMONY

*  Use asterisk if written testimony and/or amendments are submitted.
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- Sub-Commuittee
Minutes



HOUSE COMMITTEE ON SCIENCE, TECHNOLOGY AND ENERGY
* . SUBCOMMITTEE WORK SESSION ON HB 362 -
BILL TITLE: banning corn-based ethanol as an additive to gasoline -sold in New
Hampshire.

DATE: 2-5-13
Subcommittee Members: Reps. Full committee except Rep. Reilly.

Comments and Recommendations: DES, many states now say effective with enaction by other -
states, 1.e. 4 out of 6 NE states/. If all say, never enacted; counteract each other. Straw vote: ITL
amendment.
Amendments:

Sponsor: Rep. ‘ ' OLS Document #:

Sponsor: Rep. ' : OLS Document #:

Sponsor: Rep. - OLS Document #:

Motions:  OTP, OTP/A, ITL, Retained (Please circle one.)
Moved by Rep.
Seconded by Rep.

Vote:

Motions:  OTP, OTP/A, ITL, Retained (Please circle one.)
Moved by Rep.
Seconded by Rep.

Vote:

Respectfully submitted,

Rep. Robert E. Introne
Subcommittee Chairman/Clerk




HOUSE COMMIT'ﬁEE ON SCIENCE, TECHNOLOGY AND ENERGY

i

SUBCOMMITTEE WORK SESSION ON HB 362

BILL TITLE: banning corn-based ethanol as an additive to gasoline sold in New
Hampshire. .

DATE: -5 2
| RV
Subcommittee Members: Rei)s. AL L ﬁdé@f/ﬁg‘ IN2Y]

i
i
Comments and Recommendations:

Amendments:
Sponsor: Rep. OLS Document #:
Sponsor: Rep. . OLS Document #:

Sponsor: Rep. OLS Document #:

Motions: OTP, OTP/A, ITL, Retained (Please circle one.)
Jv Moved by Rep.
Seconded by Rep.

Vote:

‘/' Motions: OTP, OTP/A, ITL, Retained (Please circle one.)
Moved by Rep.
Seconded by Rep.

Vote:

Respectfully submitted,

Rep. {Type NAME}
Subcommittee Chairman/Clerk
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Testimony




‘Written testimony of Rep. David Campbell (Hills. 33 - Nashua)
Prime sponsor — HB 362 — relative to banning corn-based ethanol

Bﬁming food for fuel is the irrational crux of the ethanol debate

The Hlstory of Ethanol is as follows Mldwestem Agrl-Mega—corporatlons
(Monsanto, Archer Midland Daniels) after decades of lobbying Congress for 4
billions of dollars of subsidies and federal mandates that 10 % of gasoline contain
Ethanol (over 98% comes for corn ethanol) Public outcry and the budget crisis
ended the federal subsidies last year. EPA now wants to mandate the fuel contain -
- 15% ethanol : ' ‘

Ethanol has been disastrous for the pockets of US taxpayers and drivers, the
stomachs of the hungry all over the world and the small engines of consumers.

The Corn Ethanol Lobby continues to convince Congress to defy logic. Sugar -
cane which has 7 times more sugar content, produces 7 times more alcohol and
ethanol, and is therefore 7 times more cost effective. But Congress passed high
1mport tariffs to eliminate Sugar cane as a competltor ' '

There are at least 5 reasons to be against corn ethanol in gasoline

1) Economic.
2) Environmental
3) Moral
4) Strategic
- 5) Degrades Quality of Fuel and Harms Engines

) 1) Economic:

While the direct sub51d1es have ended there are still bllhons ava11able to the
farmers growing high density corn for ethanolin marketmg loans, and billions -
more in subsidies for farmers to buy crop insurance against bad. growing years,
which also drives up premiums. The end of 6 billion dollars in taxpayer subsidies
for corn based ethanol has merely shlfted the extra cost (about 8 cents/gal.) to the




R

pumps. It takes $1.75 to produce a gallon of Corn Ethanol and .95 cents for a |
gallon of gas. (a difference of 80 cents/gallon).

Then there is the cost of growing corn. Water, fertilizer, herbicide, pesticides, fuel -
costs to grow and harvest, about $1.74 per gallon versus 95 cents for a gallon
gasoline. This explains why foss1l fuels, not ethanol are used to produce ethanol in
ethanol plants

2) Environmental:

The supposed reason for ethanol as an addltlve is that it burns cleaner and reduces
- air pollution.

The overall environmental damage caused by subsidized ethanol production far
outweighs the benefit to air quality. There is huge amount of water used to grow
corn and to produce ethanol in the plants. If any of you watched the “Dust Bowl”
by NH’s own Ken Burns and Daynton Duncan, you would have seen the toll corn
for fuel is taking on the Great Midwestern aquifer. There is a tremendous amount
of fertilizer, herbicides, pesticides and the fossil fuels needed to produce ethanol.
So much fossil fuel is needed to produce ethanol that you rarely hear it proponents
tout the other reason given for ethanol in gasoline. It is supposed to rediice foreign
fuel dependence, but statistics show that to be nonsense.

Professor David Pimental of Cornell Univ. calculated that an average American
driving 10,000 miles/year on 100 % ethanol would need 852 gallons of ethanol

which takes 11 acres of corn, or enough grain to feed 7 American families for one
year.

6.25 billion gallons of corn- based ethanol fuel were produced in 2011. The 2007
law passed by Congress steadily i increases that amount to 36 b11110n gallons (that’s
6 fold) by 2022.

Look at the energy costs by a BTU calculation. It takes 131,000 BTU’s to produce
one gallon of Ethanol, which has an energy value of only 77,000 BTUs.

Therefore, every gallon of ethanol produced has a net energy loss of 54,000
BTU’s. Again, inefficient and ludicrous.

2
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3) Moral and Humanitarian Reasons:

Since 2004, ethanol mandates have doubled the rate of increase in global demand
for grains. It doesn’t take a college professor to figure out the market pfessure this
has put on grains, especially corn, and its impact on food prices and the pressure it
puts on poor people all over the world. Corn ethanol takes a larger share of the
U.S. corn crop than all the feed corn for all US cattle, hogs and poultry--
combined

Over 40% of the US corn crop now goes to ethanol. With the EPA allowing an
increase to 15% , that number could approach 60%. :

We are burning food for fuel. When the oil prices spiked three years ago, and they
are rising again. . .the price of grain graphed the exactly same increases. Ethanol
subsidies and mandates have directly (not indirectly) tied the price of fuel and
Jood together. This results in hunger and actual starvation in poor countries all ‘
over the world. There is an alternative called Cellulosic Ethanol which is produced
from non-edible plants. While this is not burning fuel, it is still very expensive to
manufacture.

4) Strategic:

At the current rate of grains being diverted for fuel, (and sooner if fuel is mandated
to be 15% ethanol) it is certain that in the next few years... America (the former
breadbasket to the world) will be for the first time not an exporfer, but an
importer of grain. In 2010 after the third largest corn crop in US history (the
unsold corn in the elevators (our corn reserve) was a bare two weeks’ worth of
grain...the lowest since the 1930’s at the height of the DUST BOWL.

One of our strategic advantages over the past century is our ability to “feed
ourselves,” but no longer. How many empires have fallen thus?

5) Degrades gasoline and Harms Engines:

3




Lastly, but no less importantly, ethanol is a low grade fuel that degrades
gasoline and reeks havoc on small engines in particular. |

Ask anyone who has a lawn mower, leaf blower, antique car, chainsaw, snow
mobile, etc. Ethanol in gasoline erodes rubber gaskets and harms engines and their
performance. .

Boutique Gasoline???

The Ethanol and Oil Industries, who are in partnership in their advocacy of ethanol
will tell you that to make “boutique gasoline” will be too expensive for our small
state and that it will wreak havoc to our economy. That is the reason for the
effective date language in the bill: This bill only becomes effective when two
other New England states also pass a similar ban. Maine is currently debating a
ban on ethanol. Three states will create a large enough market not to increase the
price of the fuel, and interestingly enough, the oil industry used to produce both
ethanol and non-ethanol gasoline a few years back with no added costs.

Conclusion:

Using heavily subsidized ethanol in gasoline is a bad idea. Burning food for fuel
(Just using common sense) is a bad idea. It’s such a bad idea the editorial boards of
both NY times and WSJ are in agreement. Stop the ethanol sham.

To quote the Cornell professor: “Ethanol production is an abuse of our precious
croplands to grow corn for an energy-inefficeint process the yields low-grade
automobile fuel that amounts to unstainable, subsidized food burning.”

The continuing congressional mandate to burn food for fuel is the “perfect storm”
of corporate arrogance, congressional greed and bureaucratic stupidity.

We in NH once again have the chance to stand up to lobbyists and the mega-agri-
businesses of the Midwest. Please vote to eliminate corn ethanol in NH fuel

supply.




An ethanol plant in Missouri (AP file photo/Southeast Missourian, Aaron Eisenhauer)

Humanitarians, environmentalists, farmers’ advocates and refiners on Monday came together to demand changes to
a renewable fuel mandate they said is wiping out wetlands and driving food costs higher.

The assembled groups are asking Congress to revise — or completely repeal — the eight-year-old renewable fuel
standard that requires refiners to blend steadily increasing amounts of ethanol and other alternatives — up to 36
billion gallons in 2022 — into the nation’s transportation fuel supply.

“It's pretty emblematic of the broblem with this whole renewable fuel standard that you have such a disparate group
of people all saying that ... the RFS is unrealistic and impractical to the point that it should be repealed by Congress,”
said Charlie Drevna, the head of American Fuel and Petrochemicals Manufacturers.

Drevna’s refiners group was joined by ActionAid, the Environmental Working Group, FarmEcon, the National Marine
Manufacturers Association and Taxpayers for Common Sense in arguing for changes to the renewable fuel standard
on Monday. The groups plan to make their pitch to lawmakers and their aides on Capitol Hill on Tuesday.

The groups are part of an increasingly vigorous push against the RFS, led by the oil industry as it hits the so-called
“blend wall,” the practical ceiling on how much biofuel can be blended into the nation’s gasoline, given a 10 percent
limit on the amount of ethanol in the most commonly available transportation fuel.

A federal appeals court in Washington, D.C., last month spiked the Environmental Protection Agency’s 2010
requirement under the RFS for refiners to blend in 8.65 million galions of cellulosic biofuels made from grasses, solid
waste and other non-edible material, after concluding it was unrealistic. Because virtually no cellulosic biofuels have
been available for sale, refiners have had to buy waiver credits from the EPA — at a rate of 78 cents per gallon —to
comply with the mandate. ’

The EPA has since proposed establishing a 14 million galion térget for cellulosic biofuél in 2013.

Bidfuels backers say the RFS was always designed to drive investments in ethanol and other'renéwable fuels. And
they say enough cellulosic biofuels are expected to be available this year to meet the 14 million gallon threshold.

But environmentalists argue that the renewable fuel standard has spurred farmers to convert 23 million acres of
wetlands and grasslands for the production of corn for ethanol — an area the size of Indiana.

“Corn ethanol has not only been a disaster for consumers, the hungry and for most farmers, it has also been a
disaster for the environment,” said Scott Faber, vice president of government affairs for the Environmental Working
Group. “We have lost more wetlands and grasslands in the last four years than we have in the last 40 years.”

With more land and corn devoted to ethanoal, prices have gone up for groceries and corn used for animal feed. Tom
Elam, with FarmEcon, noted that since 2008, eight poultry farmers have filed for bankruptcy.

-
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This report provides a detailed snapshot of advances made toward the commercial deployment of
cellulosic biofuels. The report profiles cellulosic biofuel production facilities and projects in roughly
20 U.S. states, several provinces in Canada, as well as China, Denmark, Italy, Germany and Spain.
All companies profiled are working toward developing production capacity in the United States to

meet the federal RFS.

. THE FUEL

THE TECHNOLOGY

Cellulosic biofuel is a liquid fuel or feedstock produced from lignok:ellulose, a
structural material that comprises much of the mass of plants, including
grasses, wood and municipal/agricultral waste.

Most corﬁpanies use some combination of heat (including gasification),

- enzymes and chemicals to break down complex cellulosic materials into

THE OPPORTUNITY

INDUSTRY PROGRESS

THE CHALLENGE

s aec

ADVANCED ETHANOL COUNCIL

simple sugars (for fermentation into ethandl) and other marketable products
such as bio-crude and renewable power.

According to the Sandia National Lab, the U.S. could produce 75 billion gallons
per year of cellulosic biofuels without displacing food and feed crops (the U.S.
consumed ~134 billion gallons of gasoline in 2011). The U.S. advanced biofuels
industry is ramping up to compete in the $2.5 trillion global clean energy
marketplace. Compliance with the federal Renewable Fuel Standard (RFS) is
forecasted to create up to 800,000 jobs by 2022.

- The RFS was amended to include cellulosic biofuels just 5 years ago. Despite

the global recession, the cellulosic biofuels industry now has facilities and
projects under development in more than 20 U.S. states representing billions

of dollars in private investment. Enzyme costs are down 80%:in the last decade,
and cellulosic biofuels are being produced for $2.00 per gallon or less today.

The cellulosic biofuels industry has reached the commercial deployment phase.
However, high capital risk from OPEC-induced price distortions, constrained

. blending markets and policy uncertainty continues to slow the rate of deployment.

The federal policies that put the United States at the global forefront of the
development of the cellulosic biofuels industry are at risk. How U.S. policymakers
address these challenges will determine whether the country leads or falls behind
in the global race to produce next generation bio-based fuels and products.

Disclaimer; This report p;ovides a.commercial deployment update for a number of first movers in the cellulosic biofuels
sector. The report does not profii2 all celfulosic biofuel projects under devélopment in the U.S and abroad, and does not
cover other advanced blofuel sectors.

Prepared by the Advanced Ethanol Cauncil (AEC)

Location of Cellulosic Biofuels Facilities Profiled by this Report

Edmonton, AB

Non-U.S./Canada Technological Development, by Location

Cellulosic Biofuel Production Facllities Qutside of the U.S/Canada Developing Technologies for Deployment in the U.S.

CHINA [ ] DENMARK } GERMANY 1
Caofefdian Kalundborg Munich )
Shanghal - - Maabjerg Bty Straubing

ITALY
Rivalta
Crescintino

SPAIN
Salamanca

KEY

¥  PILOT/DEMONSTRATION FACILITY
* COMMERCIAL FACILITY (UNDER CONSTRUCTION/COMMISSIONING)
* COMMERCIAL FACILITY (ENGINEERING STAGE)
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BENGOA BICENERGY| | ACEEOA BIEEEREY

. ; ' ey . ESTIMATED
" ABENGOA BIOENERGY, COMMERCIAL S "‘ = 5 . COMPLETION
’ - T s 502013

COMPANY PROFILE

Abengoa Bioenergy is a worldwide leader in the development of biofuels for

transportation, as well as in chemical bioproducts which use biomass as raw

material. Abengoa Bioenergy owns and operates 14 bioethanol facilities throughout

the United States, Europe and Brazil with a total production capacity of 842 million
ABENGOA BIOENERGY gallons per year.

PILOT FACILITY
LOCATION: York, NE

FEEDSTOCK: Wheat Straw, Corn
Stover

PRODUCTS: Cellulosic Ethanol
CAPACITY: 20,000 GPY
PLANT PROFILE: Completed and first

cellulosic ethanol produced In
September 2007

COMMERCIAL FACILITY

LOCATION: Hugoton, KS

STATUS: Undet construction

FEEDSTOCK: Agticultute residues, dedicated energy crops, prairie grasses

PRODUCTS: Cellulosic ethanol, 20 MW renewable electric power
CAPACITY: 25 MGY
JOBS: 300 construction; 65 operations; 120 external biomass procurement

DEMONSTRATION FACILITY
LOCATION: Salamanca, Spain

FEEDSTOCK: Wheat and barley sttaw
PRODUCTS: Cellulosic Ethanol
CAPACITY: 1.3 MGY

PLANT PROFILE: Consttuctlon

completed and first cellulosic
ethanol produced In 2009,

N I PATH TO COMMERCIAL DEPLOYMENT
‘Abengoa Bioenergy P‘a?rtner_sr . : ,

+ Private Equity: Abengoa Bidenergy equity .

PROJECT PROFILE: Conszmcuon started September 2011; will utilize proptietary
y y: 1,100 dry tons per day reads!ock construction
D 2013, secured,

Shategic. None, contracted with professlonal blomass harvesting "and removal firms

., | T | |

" Public/Govemment; Selected for $07MM Séction 932 Cost Share Grant (DOE in 2007; awarded $133MM EPAct 2005 Todn 200307 2008 2009 2010 zon 12 2013 2ot
guarantee in 20)1 for development of the Abengoa Bloenergy | facility in Hugoton, Kansas - . . . - -
: - 4 Signed Cooporative [ o .
Agreement with DOE to P d Feodsicek a ?dr;
Jolntly fund construction . Benchmorks hit .- Foods N eploying
ofllat lantfor . cSompteted || forimoroved | | DOE: srasmepace] | Humpltcontacts eyt
p\';.-c:rlnmu : u::n Relooscdplon § | demonstrstion process 2005 foan Homass Complote Abongon
ccess teenndlogy €03) tobulld first plantin eifidondlos at guarontoq award producers for R Blocnargy
cess RO} - -
proc L4 " commercia! Salamarica, Spairi plent for Hugotonplant § [ - {32 oton plant . m:;’:!:;::l " foclitias, 03
Completed construct cellutosle _ Spo B i . well as tonew
' ) J— “UsS.pilotplontin | | ethanolplant e Startedsigins | Sroundbresking | 1 padiiyto rject Hugoton greenficld
The Abengoa Bicenergy Hugoton Biorefinery will utilize the company's > York, NE ('07). . InHigoton, 'Produced first cropresidues fr !c;nmc;dul ~$17Mannually < "|°’|= locatlons
proprietary technology te produce 25 million galtans of cellulosic . K 8 demo:sezle” ::d other cs‘\ll’ulesl:emenvl - Tntolocal ntha&oq; et .-
ethanol per year, The plant will utifize approximately 1J00 dry tons of Produced firstU.S. gol, of L galtons of Fecdstocks for plant (Sept) - oconomies:for. - - License
agricultural waste per day far the ethanol production process, The ecllutosicethanol €07) T ethianol Hugotor plant mpg:ifq““ ‘:‘: "I’:‘:'
residue of that process (approximately 300 tons per day of lignin) wili DOE: $97M Sec. 932 cost AR ! P ? ) ‘Eu.fow':;
be ; d to produce 20 ts of electricity This will aliow shara grant swerded ('07) (o E - s
the facility to be fueled entirely by biomass. ~ =
4 5




COMPANY PROFILE

Based in Atlanta, American Process Inc, was founded in 1994 as a consulting practice
serving the forest products industry. Since 2005, the company has been developing
technologies for the conversion of biomass into cellulosic sugars to be used in the
production of biofuels and bio-based chemicals, American Process now owns two
patented cellulosic technologies, Green Power+ and AVAR.

GREEN POWER+ is a cellulosic technology that co-locates with biomass power plants. The hemicelluloses are selectively extracted
and hydrolyzed into monomer sugars. The resulting sugars are fermented into cellulosic ethanol. The process configuration enables
Green Power+ to convert the hemicelluloses to higher value added products: cellulosic ethanol and renewable chemicals.

34

GREEN POWER+
DEMONSTRATION FACILITY

LOCATION: Alpena, MI
PEEDSTOCK: Mixed hardwood

PRODUCTS: Cellulosic ethanol,
Potasslum acetate

CAPACITY: 700,000 GPY per
product

JOBS: ~25 operational, including
biomass logistics

PLANT PROFILE: The plant Is
co-located with the Decorative
Panels International (DPI)
hardboard manufacturing facility.
Plant construction began Aptil 2011;
commissioning cccurred in June
2012, The plant is in startup mode.

.. American Process & AVAPCO Partners
Green Power+ Stra\eglc' ArborGen, Decoratwe Fanels Internatlonal Green Tech America, Métso

. - Green Power+ Puhllc/Govermnenl' (15 Department of Energy (318MMgrant to Alpena Blorefmery) Mlchlgan Econamlc :
"Development Corporatlon ($4MM grant § for Alpena Blore mery), . . > B

IAVAPCOS!ralegic.ArborGen,GreenTechAmenca, Metso,Novozymes . - L W s

- AVAPCO Public/Government: Private mvestment e ) A R

ESTIMATED
STARTUP
102013

AVAP is a greenfield technology that fracti es any b via the proprietary, patented use of SOz and ethanol into cellulose,
lignin and hemicelluloses. The cellulose and hemicelluloses are then converted into sugars. Resultant sugars are high purity and
low cost, making them an ideal feedstock for downstream conversion into bio-based chemicals and biofuels. The lignin is burned
as fuel in the boiler.

AVAP DEMONSTRATION FACILITY ﬁ»
LOCATTON: Thomaston, GA Q Av A pc 0
FEEDSTOCK: Variety of biomass — up to 10 tens/day ~j rvTVvVeveoyvyey

R PRODUCTS: Cellulosic sugars, Ethanol, Cellulose |
\1:_\“ {—Z?_%:\}.ﬁ 7 CAPACITY: Up to 300,000 GPY Cellulosic Ethanol

JOBS: ~30 ), including bi logistl

PROJECT PROFILE: Plant will begln startup in Q1/2013, Thomaston will be the site of AVAPCO's
supply chain integrated alllances with downstream sugar converters to chemlcals, fuels and
materlals. AVAPCO is an affillate of American Process, Incorporated, AVAPCO was created in
2011 In order to the AVAP ped by Process, AVAPCO
owns the T GA AVAP D t] Faclllty.

PATH TO COMMERCIAL DEPLOYMENT

il
| | | | l | I !

2008 2009 2010 2011 2012 2013 2014 2016 |
Aworded $18MM . s
Grean o™ | | (008) for Alpens, -a )
MIGreen Powers egan Isslonl - Startupy .
s roret | | Voimommt | feomutonar] | Sommmimng| | Opeeione stcom.
reen Power+ A Ipens, Grean Powers
Technology:lab | | 508 Aworded SAMM GracnPawers | | Apens, M1 Hlpens My Begin Plont
tostingongoing §  § ©oT O (Michigan) for _demaplont - i LS construction: { - R
by Alpena; MI lemo plant Commisslon Tst Comm. Beghn.
mh::AP teb . Green Powers ;:::éhoe:o Pirchased and'startup Green Powers construction;
tastiny ::V c;ln Began deme plart eommerchlizs Thamaston, Thomaston, Plent 3 ;;fp?m}
EONFAINE |} construction: Compléted AR GAAVAP demo GA AVAP . VAP Plant’ -
Thomaston, construction of " tachnology: | plant demo plant, . .\
GA AvAP Thiomaston; GA
demoplont AVAP demo plant Loas T S
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COMPANY PROFILE

Beta Renewables is & $350 million joint venture formed from the Chemtex division

of Gruppo Mossi & Ghisolfi and TPG. The M&G Group (~$3b USD annual revenue)

brings over 60 years of success in process development and plant commercialization
BETA RENEWABLES spn.  Worldwide, The joint venture has invested over $200 million in the development of

its advanced PROESA™ cellulosic biorefining technology.

DEMONSTRATION FACILITY

LOCATION: Rlvalta, Italy

FEEDSTOCK: Variety of cellulosle,
non-food blomass

PRODUCTS: Cellulosic Ethanel,
Bio-based Chemicals

CAPACITY: One ton per day

PLANT PROFILE: Continuous
operation since 2009,

‘Beta Renewables Partners .

.Private Equity: Over $200 million invested in PROESA fechnology development by M&G's Chemtex givis%un.

-, Beta'Renewables formed as $350 million joint:venture by Chemtex and TPG.
' S&ategic: GraalBlo, Colblocel, Novozyn';es, Genér’nat!ca, Gevo, Codexis, Amyris, Biofuels Center of No.rth Carolina

Public/Government: USDA, $99M loan guaréntee for Project Alpha in North Carolina, plus $4M BCAP award

U.S. COMMERCIAL FACILITY UNDER DEVELOPMENT: PROJECT ALPHA
LOCATION: Sampson County, NC

STATUS: $9M loan g August 2012

FEEDSTOCK: Dedicated enetgy feedstock crops; $3.9M BCAP award
PRODUCTS: Cellulosic Ethanol, Blo-based Chemicals

CAPACITY: 20 MGY

JOBS: 300+ dlrect and Indirect jobs

PROJECT PROFILE: Project Alpha to use Chemtex PROESA technology; $3.9M Biomass
Crop Asslstance Program (BCAP) grant to fadlitate the establishment of over 4,000 acres
of energy crop development across eleven countles in North Carolina, with expected
additional revenues to exceed $4.5M for local bl

STARTED

;BET;\R:NE-WABI:EScomr;nmmuncluw . ) o } - S OPERATIONS

COMMERCIAL FACILITY
LOCATION: Crescentino, Italy

STATUS: Started operations 4Q 2012

FEEDSTOCK: A Mix of Wheat Straw, Rice Straw, Bagasse, Arundo Donax, Cotn Stover and Poplar
PRODUCTS: Cellulosic Ethanol

CAPACITY: 20 MGY

JOBS: 200+ direct and Indlrect jobs

PROJECT PROFILE: On schedule to be world’s first commerdal-scale plant; multiple additional plants
have llcensed PROESA technology: technology to be utilized at Project Alpha in Noith Carolina.

PATH TO COMMERCIAL DEPLOYMENT

I |

2008 2009 2010 2011 2012 2013 2014 2016
USDA conditional
1oen guarantea
PROESA awarded for Project
tomass - - oy Alpha (NC) Projoct Alphe
technology Tormatly tounch GraalBio Stortup: 20
daveloped Continuous Construction ormally loun: Cresentino starts starts Brazit MGY collulesic
cperation of béging on PROESA world's ethonol plant i
First demo plant;y - Crescenting first commercial- caflulosic startsInNC
cellutosic ol Bota Renewobles sl ceflulosi thanol plant commerclal
hanol onatonper :wr_nm,erglg formed to license scalacellulosic ethzanol plan Muu‘lp!n Dlﬂﬂb
Sthoral day Pt~ .1 | PROESA technology ethanol plant (PRoESA addlionst
pt::u:ud at LA for rapidindustry Genomatica technology) plants
demaplont I adoplion & GraaBlo
- licenso PROESA
. tochnology
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COMPANY PROFILE

BlueFire was established to deploy the Arkenol Process Technology for the
conversion of cellulosic waste materials into renewable fuels and other products.
BlueFire is the exclusive North America licensee of the technology, which converts
widely available, inexpensive, organic materials such as agricultural residues, wood
residues, municipal solid wastes and purpose grown energy crops into renewable
end products, BlueFire also operates SucreSource, which converts cellulose into
intermediate sugars for the production of bio-chemicals and other products.

DEMONSTRATION FACILITY
LOCATION: Anaheim, CA

PEEDSTOCK: Varlous wood and
paper wastes, MSW, bagasse

PRODUCTS: Cellulosie Sugars
CAPACITY: 200 Ibs per day
PLANT PROFILE: Pilot testing
complete; now utilized for
production of cellulosic sugars
for sale to companles developing

processes to convert sugar to
blo-products.

~Bluefire Partners . .- - - : e »

Private Equity: Quercué Trust, Arkenol Inc;ARK"Enérgylnc.

BLUEFIRE DEMONSTRATION FACILITY

Strategic: Feedstock Contract with Cooper Marire Timberlands, Off-Take Agreement with Tenaska Biofuels, EPC contract with
MasTec North America, Applied Power Concepts o . .

Projéct Developmient: Launched SucreSource, a Wholly—owned subsidiary constructing.a cellulosic sugar facility in South Korea
with GS Caltex for development of sugar to chemicals process. Designing cell ulose'to fuels plant with ChinaHuadian .~ »

: Engjheerlhg Co and Sino Bioway:~ Both out of Beijing, China

SucreSource, a wholly owned subsidiary of BlueFire Renewables, signed
agreements in 2012 with GS Caltex, a Korean petroleum company, to build a
cellulose to sugar plant in Korea. The facility will process 2 tons of construction
and demolition debris per day into cellulosic sugar, which wiil ba converted into
a high value chemical by GS Caltex, The facility will be owned and operated by
GS Caltex with SucreSource providing the process design package, equipment
procurement and technical and engineering support.

B X

BLUEFIRE PROCESS DESIGN ls

COMPLETION
2014

ESTIMATED

COMMERCIAL FACILITY
LOCATION: Fulton, MS

STATUS: Slte Preparation
Completed, Pending finandng for
facility constructlon, recipient of
$87.5MM Dept of Enetgy grant

PFEEDSTOCK: Fotestry residues
and other cellulosic wastes

PRODUCTS: Celtuloslc Ethanol,
Gypsum, Lignin and Protein Cream

CAPACITY: 19 MGY

JOBS: 750 peak construction jobs.
Over 100 for plant operation and
handling of biomass and products

PROJECT PROFILE: All permits for
construetion obtained, long-term
contracts for all of feedstock and
products complete. Tum-key EPC
contract completed.

PATH TO COMMERCIAL DEPLOYMENT

|

2008 2009 2010 2011 2012 2013 2014 2015
Ucensed . Completed sita Compicta "

l;f;h"v:o'v!y . . preparation and Financing for 19 -

10000 . Finlshed datailed enginecring MMGPY Fulton, Continue
hours of pilot exan Developing permitting for for Fulton focility. MS Facliity S doveloping
plant activity Fulton. MS G3elity Fulton Plant Begen due SucraScurce: iul::?a’::ﬂi\y Firish Construction multple

; Begor site diligence on futura Signed eonstantin )1 ofFulton, M Fedlity sites for

:a‘f;’m dearing and vosites - bgreemontwith Eoy2013 | | ShdEtortpreduction 1 deployment

rontunder preparation in Lounched 'G5 Caltex to - B
vt November SuereSource build cellulose B

Progrom of toimorketcallulosg 6§  § 1o3ukar plantin .

Form Bill sugar technology Korea,




COMPANY PROFILE

Clariant, headquartered in Muttenz near Basel, Switzerland, is an internationally

active specialty chemical company with $8 billion in annual turnover and over 22,000

employees worldwide. Clariant has over 100 group companies and production sites
E in 44 countries including the United States. The Clariant Biotech and Renewables

Center is based in Munich and Straubing, Germany, and is focused exclusively on

the development and commaercial deployment of renewable technology solutions.

CLARIANT

RESEARCH FACILITY
LOCATION: Munich, Germany

FEEDSTOCK: Varlous
ligno-cellulosic feedstocks

PRODUCTS: Cellulosic Ethanol,
Cellulosic Sugars, Biobased
Chemicals

CAPACITY: 2 tons per year

PLANT PROFILE: Plant utulllized to
test and improve the sunliquld®
technology across several
ditferent celluloslc feedstocks.

"ClarlantPartners CoLLniess RO

v anale Equity: No f undmg was requested from Prwale Equlty for the demonstratncn plant, Fundmg sources for the fnrst
: ‘commerclal plant will be evaluated. - . N

) commermal plant will be evaluated

" “funded-5 million euros into the demonstratlon plant for- research relatmg tothe prcject. Fundmg sourcesfor. the first .7 L
- commercual p[ant Wl" bé evaluated. Cs v

Strategic: No funding was requested from Strateglc Partners for the demonstratlon plant. Fundmg sources for the flrst

Public/Government: The Bavanan State Govemment and the German Federal Mlnls!ry of EduCatmn and Research have each -

CLARIANT COMMERCIAL STRATEGY

STATUS: Clariant i In the process of site for the first o
suniiquid® production plant in.the U.S,, EU Braz!l and Canada

FEEDSTOCK: Agricultural residues

PRODUCTS: CeNulosic Ethanol, Cellulosic Sugars, Blo-based Chemicals
CAPACITY: Feedstock 1ange 1860 MGY
JOBS: To be determined

PATH TO

DEMONSTRATION FACILITY
LOCATION: Straubing, Germany

FEEDSTOCK: Agricultural Residues (Phase 1);
Dedicated Energy Crops (Phase 2)

PRODUCTS: Celluloslc Ethanol, Cellulosic Sugars,
Bfobased Chemicalg

CAPACITY: 330,000 GPY

PLANT PROFILE: The plant produced the fitst
volumes of cellulosic ethanol on July 20, 2012,
The sunliquid® demonstration plant will produce
cellulosic ethanol from a number of ligno-celiulosic
feedstocks Th‘f sunliquid® dgma plant wm
an
advantages of feedstock speclfic enzyme
utlllzauon on-site process integrated enzyme
C5 and C6 fer
in a one-pot reactlon and an energy saving ethanol
separation and purlfication process.

COMMERCIAL DEPLOYMENT

2008 2009 2010 2011 2012 2013 2014 2015
Qperational N . Operate
. efficendles F:"e’l;‘;""‘::" Continse foprovacut | - | andmprove ™ Produc fist
RED | “,’"““’ef,“‘} demo plantin ‘““‘;““‘“ technology P,“"“};"’.’g iy
stirted on sunliquid® pilot Stroubing otpllot/research plant of sunliquid® .. Groundbresking: (38 :
*sunliquid® technology st} P o e atfinst
techmology Clarlent Produce first - damoscala*- e pant] | commercist
echnology. Agrecmentln complotes celiutosicothanel T, sunliquid? plan _sunliquid®
in2006 ploca tobuitd e tion ot sallons at Straubing Identity it for plent
- demonstration “sc:d_c’,mh .damonstration plant first commarcial
R plant - sunliquid® plant




BEGAN
OPERATIONS
2009

COMPANY PROFILE

Headquartered in Montreal, Canada, Enerkem employs 140 employess in the U.S.
and Canada. Enerkem builds modular, copy-exact and scalable 10 million gallon per

: year biorefineries that utilize its proprietary thermochemical conversion technology
{‘ Enerkel I | to produce advanced ethanol and bio-chemicals from municipal solid waste {MSW),

Founded in 2000, Enerkem started piloting its technology in 2003.

T4tEd

bt

DEMONSTRATION FACILITY
LOCATION: Westbury, QC, Canada

FEEDSTOCK: Ussd Y poles, ct
solid waste

PRODUCTS: Syngas, Blomethanol (2011}, Cellulosic
Ethanol (2012)

CAPACITY: 1.3 MGY

PROJECT PROFILE: Enerkem’s Westhury facility s the
first plant {n the world to utilize used electticity poles

{a negative-cost and heterogeneous matetlal) to produce
ethano! and methanol. The plant, co-located with a saw
mill that recycles wood from utility poles, utilizes the
portion of the pole that cannot be reclaimed. The plant
began producing conditioned syngas in 2009, methanol in
2011, and celluloslc ethanol in 2012,

U.S. COMMERCIAL STRATEGY

SUMMARY: Enerkem has identified dozens of potential sites In the United States to deploy
its modular, copy-exact 10 MGY biorefineries.

FIRST PROJECT: Pontotoc, MS
FEEDSTOCK: MSW, wood residues
PRODUCTS: Syngas, Bl h 1, A tes, Ci Ethanol

STATUS: Under development

AR B i Tes
-Enerkem Partneérs. ST _ _
Private Equity: Raised $136MM in 3 vunds of fi'rfancing since 2008 (Rho Ventures, Bra Eriergy Ventures, Waste Manag
ment, Valero, BDR Capital, Cycle Capital, The‘WestI){ Group, Fondaction CSN and Quince Assoclates, LP.) -

s

: ‘,' Waste Mz upstr
,“traditional ethano! producer in Canada) .
Gov;érn_manl/PuhiIc: u;: to. S@SQ:,MM ccs‘t—shafrg'(l_)_
comiercial facility n'Pontotoc, MS; $18MM CAD grant (Québec Ministty of Natural Resources and Wildlife) and $9 MM loan: -

1t-(upstream:feedstock), Valero (d m: blénding), GreenFleld Ethandl (distributor: largest

+ -

) and $80MM loan guarantes (USDA) to suppoit conistruction full-scale , -

(Inv

Québec) for

- for full-scale facility in Edmonton, Alberts; Natural R ces Canada,

cial facility in Vare Québec; $23MM CAD (Alberta Innovates-and Alberta Energy)
inable Development Technology Canada
- - . e

ESTIMATED
(OMPLETICK
2013

COMMERCIAL FACILITY

LOCATION: Edmeonton, AB, Canada

STATUS: Phase 1 Completion in 3Q 2013
FEEDSTOCK: MSW from the CIty of Edmonton
PRODUCTS: Syngas, Bl 1, Acetates, C

Ethano!
CAPACITY: 10 MGY
PLANT PROFILE: Enerkem has a 25-year agreement

with the City of Ed. to bulld and op a
plant that will d next-¢ fon biofuels from
non-r bl Icipal solld

y s P

waste (MSW). It Is the wotld's fltst major collabora-

tion between a metropolitan centre and a waste-to-

biofuels producer to tutn MSW into methanol and

ethanol. The plant will produce U.S. RES-ellgible
and enable Ed: to i

its resldential waste diverslon rate to 90 percent,

PATH TO COMMERCIAL DEPLOYMENT

| ] |

2008 2009 2010 2011 2012 2012 2014 2016
| Syategic Partner 1 _15 : . -
Annsunced StrategicPariner | | Socured:Velero i o rullscale, - -
Edmonton -7 | Sesured: Waste ~+ Completed o Edmo!:t::gx":‘o]c:t v -
commarclal: wfounced plans $103Mn private w“"yb::;yc?::':: WLEL operotions - ¢ | ’
. | toenter the US | financing . . dmonton .
Edmonton ond with Pontotoe, Mg | | @7oundbrasiing productionundarway | | eonstiuction of full-scole
thegovernment | | "D O0 ceremony for Awarded $80M An methanol-to- cthonol
of Alberta L e Edmenton loan guorantes nouncement of ethoriot stand production
Awsided tonding ] | @mmprolest | | pouspatorms | | Vorennes commerdiat tobagiain © stort Q@) o
Launched US. § 4 L ogrzamenttrom: Project project & S27M gav't Edmonton 2014 flacole
,,:;h,.,, DOE for M profoct F:Izzl"ul’ E funding hdllwl
davelopment 1 permitting for W : iss oonstruction
sootgyinwota | FOPSHMIN | | Pontotoc s § | oo meinor | | Entirednon-binding M',‘.il?:li"' 11 b eomplote
ofRFS2  Westbiry Deme: it production et | 1. conttriction fo fodlity | |-
| [SFTE | | 0S| T | R, |
> geslfiction e e erh Fast Company anagement & Valero | iy davalopment el
islond P font gl.mfup . construction nomes Enerkem fornew U.S. projacts of new prarv:c"; N
mud‘lu:ll :!ally LT m°" l;{:‘loﬁ;;;d one of World's SO i 19 Nerth Amorlca )
completé g . Most Innovative ; snd overseas
L ' Companles (1) . . ;
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@Fiberight

COMPANY PROFILE

Fiberight is a privately held company founded in 2007 with current operations in
Virginia, Maryland and lowa. Fiberight applies its proprietary technology to refine
municipal solid waste (IMSW) and waste fiber puip into cellulosic sugars that can

be further processed into cellulosic biofuels. Fiberight demonstrated the ability to
produce commercial scale batches of cellulosic ethanol at its lowa plant in 2010.
Fiberight is targeting rapid expansion of its prototype commercial plants in
population dense municipalities with high-stranded trash costs or landfill limitations.

BEGA
OPERATIONS A

P
h

REFERENCE COMMERCIAL FACILITY

LOCATION: Lawrenceville, VA

PEEDSTOCK: Municlpal solid waste, commercial waste, energy ctops
PRODUCTS: Cellul
CAPACITY: 1 MGY
PLANT PROFILE: Utilized to test cote business and technology platforms

since 2007; upgraded in 2011 to be fully Integrated MSW-to-biofuels
1 plant;operations commenced in 2012 with

e Ethanol G ic Sugars, Blo-chemical

20+ employees.

" Private Equity:

. Strategié: Novozymies

.Fiberight Partﬁers'. - : o » 1

orfidential Private Equity Fufd; SEC.Rig. D offering completed in 2012-$15M -

Govgmmen!/Pubilc: lowa Power Fund - $2.9M, USDA Loan Guara ntee - $25M

BUAIRSTOWN, [OWA TOMMERCIAL FACILITY

COMMERCIAL FACILITY

LOCATION: Blairstown, JA
STATUS: Existing Pacility To Be Modifled {n 2013
Solid Waste, Non-Food Wastes

Ethanol, B

FEEDSTOCK:

PRODUCTS: C
CAPACITY: 6 MGY
JOBS: 55 Full-time Operational Positlons

PROJECT PROFILE: Pacility is a retro-fitted former corn ethanol plant

within 30 miles of well over 1,000 tons per day of MSW,

PATH TO COMMERCIAL DEPLOYMENT

ESTIMATED
(]
\ 2013

2008 2008 2010 2011 2012 2013 2014 2015
ERPEN ' A . USDAloan o
Sl guarantea sceured "
Pilotsela - - Equlty funding L e ret -
L. . tostingin Engincering for reference owrenceville reference Blairstown 24 Additional
Lowrencevills ond design commerclal plant commerdlal plant commerclal Commerclal tlonal
Lobseale § - LTI Tompleted securad processing begins * facllity blants 35pnts
rese . e, s i Mid-
Purchasaof. .- for full-scole . construéted; constructed In -
continues 5 Bloirstown* 5. 1. dome testing in. Design & Novzymes partrership - Ao . Mid-Atlantic, ?e;m:
som! 5 v M = <ommance lowa Expansion on
[ athoriol facifity’ "':;:;'::; ° Fiberlght s Tst to get e
. ol plant MSW-tocellulosic sthanol -
. commercld! pla EPA pathway approved




COMPANY PROFILE

Founded in 2007, Fulcrum BioEnergy is headquartered in Pleasanton, California.
The company operates a process demonstration unit in Durham, North Carolina
that converts synthesis gas to ethanol. Fulcrum is ready to begin construction
on a commercial-scale advanced biofuels facility, the Sierra BioFuels Plant, that
will convert municipal solid waste {(MSW) into ethanol. Sierra is located near
Reno, Nevada.

BIOENERGY

PROCESS DEMONSTRATION FACILITY
LOCATION: Dutham, NC

FEEDSTOCK: Synthes!s Gas

PRODUCTS: Ethanol

it a ullcall Tubalar 16actor packed with Gearyer

under the same operating parameters that will be
used at {ts commercial-scale plants

PLANT PROFILE: The PDU converts synthesls gas

to ethanol - the second step in Pulcrum's waste-to-

ethanol process. The PDU has operated in excess of
20,000 hours over a period of three and a half yearts,

~* . COMMERCIAL FACILITY
: LOCATION: McCatran, Storey County, NV
STATUS: Initial site preparation work completed, Construction will begin once
. the USDA loan guarantes is closed
yar .+ FEEDSTOCK: Municlpal solid waste { with Waste C
- and Waste Management
PRODUCTS: Advanced Ethanol
CAPACITY: 10 MGY
ereimieeee— JOBS: 430 i ing and jon Jobs; 53 jobs
PROJECT PROFILE: Located at the Tahoe-Reno Industrial Center approxi-
o - mately 20 miles east of Reno, Nevada, Sietra will be one of the flist projects of
" mnrrea Itz kind to be bullt in the United States. Designed to produce approximately 10
t MGY of low-carbon, 1on fuel the project will
. new, dinology with existing commetcial systems.

PATH TO COMMERCIAL DEPLOYMENT

-

ESTIMATED
COMPLETION
2014

e . Lo M : . . : P BN PR . A ca . 2008 2009 2010 2011 2012 2013 2014 2015

-Fulcrum-Partners = .~ = - . ~ : o -

Acquired J) Commerels!
Private Equily- Raised $93 million of capltal in 2011 from Investors suchas US Renewables Group, Rustic. Canyon and. d:;‘;"',:‘y”;‘;:r‘" ' a;:&‘:;;iﬂ - 5'""’;:;‘: Rolsed $93 Slerra 3“:‘:“" operations to bugin
. Wasta Management a . : B ; : con ols rocave at Slerra BloFuels
- . o ; cntered Into ~ commonced with Fluor million of equity cofiditional Lo Plant Construction of
. . . . . : technology bopération of alcohsl Corporation capital for commitmernit for Continug EPC an additional
Straleglc. Fulcrumyhas partnered with Waske Connectl and Waste M 1ent, two of the nation’s largest waste: 2“";‘"! 'n: ";ﬂ"ﬁt!‘! POU, _ Execited SloraBioFudls 2$105MMUSDA sctivitios | Devalopment commerclal
companies; for long-term feedstock supply and joint development actjvities, Thése agreements give Fulcrum the abifity to - aroentat hﬁ:m:‘;ﬁf;ﬁ: h offtke Begonsite WBanguarantes | | ofsiens . ofadditional ’“"::2;““
produce more than 700, mllllon gallons of ethanol per year throughout the Umted States. ey . L execiited procéss’ . i Complated BoFudy. ,;‘:Zﬂf’w[’:o_ '

. o : e e - LMW tor'ths coriverslon~ ] with work for Sierry enginnering .- L othanc! projects to g
Govemmenl/Pubhc' Fulerum recelved 2$105 million condltlonal commltment for a USDA loan guarantee in August 2012 '::f;‘:"," of ’Y“a‘{"‘;‘,::f"’ to ;f:,“;d": BloFuels ""’;fe:.’::"f"‘ - commence E
The final terms are currently being negotiated withithe USDA, S ierra PP - { | throughout the Us

\ < : : . . L SR, TR
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Inbi &
CON.

Biomass Refinery

COMPANY PROFILE EE[]SFMéT]H]H
Inbicon began pioneering biomass conversion technology in the late 1990s. Using : 3 ALY
steam, enzymes, and yeast, Inbicon turns soft lignocellulose (e.g. wheat straw, corn
stalks, energy grasses) into cellulosic ethanol, as well as renewable lignin and
industrial sugar molasses for power and bio-chemicals. Inbicon is a subsidiary of
DONG Energy, Denmark’s largest energy company with 6,000 empioyees and $9.8
billion in revenues {2011). DONG Energy has invested over $100 million to develop
and commercialize Inbicon technology, which is licensed worldwide.

BEGAN
OPERATICHS
2009

COMMERCIAL PROJECT

LOCATION: Maabjerg, Denmatk

STATUS: Engineering and Permitting
FEEDSTOCK: Wheat Straw (50 Tons per hour)

PRODUCTS: Celluloslc Ethanol, Blogas, ble E! cif
Fertilizer, Solld Blofue}

CAPACITY 20 MGY (Callulcslc Ethanol) 1. 7 Bllllon Cubic Feet (Biogas), Re-
,000 1 ,000 TPY of renewable fertilizer,

for 25,
56,000 'l'PY of solid biofuel for powe(/heat

PROJECT PROFILE: I 6 Danish a 247-acte site in
northwestern Jutland; to utilize 400,000 tons of whea’c maw and 770,000 tons
of livestock waste annually,

N

""‘-— .’4‘1—-
i bal “L'._L?JC'..-MA R -
- COMMERCIAL PROJECT
, 'DAKOTA SPIRIT, GENERGY,CO.NCEET_ PR
DEMONSTRATION FACILITY el LT LOCATION: Splritwood, ND
STATUS: Engineering, Pi

LOCATION: Kalundborg, Denmark
FEEDSTOCK: Wheat Straw

PRODUCTS: Cellulosic ethanol,
renewable electricity

CAPACITY: 1.6 MGY of cellulosic
ethanol, 11,400 metric tons of
lignin fuel pellets and 13,900
metsic tons of [ndustrial sugar
molagses

PLANT PROFILE: Pully operational. [S"MMED
Integrated with adjacent power COMPLETION
station to utilize excess steam, e
Cellulosic ethanol sold at 98 Statoll 3Q 2015
petrol statlons (ES gasoline blends).

Lignin co-product replaces coal in

Danish power generation. Sugar

molasses co-product used for

blogas production.

" North America; Leifmark has d

Inbicon Partners -

Marketing: Leifmark LLC 1s the Independent Inblcon partner authonzed to license Inbicon' Biomass Refinery technology in

+ WS, Engineering: To-assure quality. control forU S. proyects, Inbucon has certified three American firms to: perform Engmeenng 3
forU S, projects Harris Group (Seanle, WA)

q Pij  of U.S. projects, g the Falr Oaks (IN) and Spm{wood (ND) pro]ects

FEEDSTOCK: Wheat Straw (25 TPH)

PRODUCTS: Ci Ethanol; Power; 1t

CAPACITY: 10+ MGY C ; 83,000 TPY R ble Biofuel Pellets,
94,000 TPY Industrial Molasses

PROJECT PROFILE: Project of Great River Energy; sited adjacent to Its
Splritwood Station CHP plant in North Dakota, A conventional diy mill ethanol
plant {s planned for Phase 1, with celluloslc ethanol production from wheat straw
added in Phase 2 (using Inblcon Biomass Refinery technology). Partners indude
the North Dakota Utilization Commission (APUC) and the Notth Dakota

Energy Coundl.

yry (Appleton, WI), and, APS (Rlchmond VA). 3 RCRERER l —I . I

- N ‘DuPort PR . - ) ) ; ST TE 2003 2005 2009 2010 2011 2012 2013 2015-16
Project Finance: Inbicon is-working withthe Danish Export Fund (EKF) te bring lean guarantees to its.North American projects, - . nblcon Koundborg ‘";e;;l-cu — :
- A facility processes on"model dealgn Ceommissioning
. : 100 MT/day Integrated modd ~ [ d of2Us,
Grand Opaning . designintroduced | [ ntroduced to Slto enginecring commerclab
1stpilot | | anapuior;] | ofthe Inblcon Commerdial scalomodel |} ¢gpracosy mprova earbon. ) § ung porpitting on refinerias
: " Biomass Refinery | [ destgned; 1200 MW/day L IntensityotUS. "} Fuys,snd Conada
plant Pt T [ ngborg, i , ogcultural grain ethanol et Commilssloning.
processes | | processes Denmari; Tstto mérket callulosic residues andliquid e . refineres ooty afinery.
Zapy | 24MY/ ojost ethanol to consumers? - Wastestreams - | | Process enginicering Construction inConoda
sy " day, vt at with into20MGY 1 | backsgedevalopad | | ,earead on US, nConada
Cellulosic ethano! produced at the biomass | |- biom 938 | coP1S Summitin | | Statolltoscll CESbiends | § <clulosle sthonl for UiSifoflniered commarcial Commissloning..
inbicon Kalundborg plant is c'uvren_lly : " Copenhagen 15t technology lcenss to renewabic power Com steverlogistics rofineries ol:;:wt::nd
- soYd( aé)almosll;IQOESf’l;llml Jue(lg;% X Mitsul for refinerics m;ﬁ‘:’g‘g{‘:l‘""‘;ﬁzg Danmark
stations in Denmark in lends e B in Southeast Asl; ¢
cellulosic ethanol, 95% gasoline) ] a noouthemt e 2 A .

T2
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COMPANY PROFILE - i % ESTIMATED
INEOS Bio is a BioEnergy company producing advanced biofuels and renewable s N 0 i : . v STARTUP
power from a wide range of low-cost carbon materials. The company’s highly - E o . = 2012 ‘
IN E A)S B [ innovative technology provides an alternative to waste disposal for communities o R e — o X i ‘
(V 1Q around the globe, INEQS Bio is one of the global businesses in INEOS, . 3 % Ry S - g e |
" 1
" DS . T ‘
FEEDSTOCK STORAGE AT INEOS FACILITY, | 1} o 3 ‘
. o - i |

e

COMMERCIAL FACILITY
LOCATION: Vero Beach, FL

STATUS: C Issloning Sta
RESEARCH AND DEVELOPMENT FACILITY ommissioning Stage

LOCATION: Fayetteville, AR
FEEDSTOCK & PRODUCTS: Synthesis Gas, Ethanol, Other
CAPACITY: 1.5 tons pet day

FEEDSTOCK: Vegetative and Yatd waste; MSW
PRODUCTS: Cellulosic ethanol and renewable power
CAPACITY: 8 MGY; 6MW (gross) electricity generation
JOBS: 400 direct and tndirect jobs, 60 full time

PLANT PROFILE: INEOS Bio utllizes Its Integrated pilot plant to test, prove and optimize Its
proprietary technology. INEOS Blo's pilot plant and research and development facillty
tepresents a vitally important step on the road to commetcialization. The company will continue
to operate its pilot plant in parallel with {ts commercial and licensed facilities, Experience has
shown that contlnued development and research wlth an lntegmted pllot plam supports an
overall contlnuous Improvement process that and g facilitles.

PLANT PROFILE: The site, adjacent to the Indian River County landfili, ensures flexibility and
long-term feedstock availability.

PATH TO COMMERCIAL DEPLOYMENT

(INEOS Partiers .. i

Markelmg'JVProjectbetweenINEOSonandNewPlanethEnergy R LT el " e lle R

l
| ! | | | | | l

200308 2009 2010 2011 2012 2013 2014 2015

Tothnology First DOE

N Greundbeanidng on first
tasted, proven  Awarded ‘uwardod commerclal salo plant Completion of Additiona! Additions! INEOS Addltloﬂ.d
and optimized SSOMM DOE. facility to move " In Flofida, US A; constriiction/ . INEOS Bio Blo Llcensed & INEOS Bio
attully Gront thipugh t0 construction n Florida, commissioning Llcensed & "+ Operoting Litensed &
. . ., . . . integrated 236 "and eperations . .Operoting’, ’ Oparating
The INEQS Bio technalogy is a combined thermo-chemical and bio-chemical _pllotplant 18R progH phase Sdﬁ:‘:’/ﬁ"ﬁ:lﬁm . of Florida plant Focilities. Focilties Facilitles
process that efficiently converts a wide range of organic materlals, including - sesle ‘ o ST : '

municipal solid waste, yard, forestry and agricultural waste into ethanol and
renewable energy. This flexibility allows facilities to be built anywhere in the
world, providing jobs and locally sourced renewable energy

for urban and rural communities.
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COMPANY PROFILE

Since logen's founding in the late 1970s, more than $425 million has been invested
in logen’s cellulosic ethanol technology, including more than $75 million in the logen
demonstration plant in Ottawa, Investors include Royal/Dutch Shell, Goldman Sachs,
Petro Canada, and Volkswagen. The company, based in Ottawa, has produced more
than 550,000 gallons of cellulosic ethanol to date and holds more than 250 patents.
logen also operates a thriving business making enzymes that digest fiber.

BEGAN
PRODUCTICK

COMMERCIAL STRATEGY

LOCATION: Plracicaba, S&u Paulo, Brazil
STATUS: Development and Engineering
PEEDSTOCK: Bagasse

PRODUCTS: Cellulosic Ethanol

CAPACITY: To Be Determined

PROJECT PROFILE: Rafzen Group, the world's

DEMONSTRATION FACILITY
LOCATION: Ottawa, ON, Canada

FEEDSTOCK: Cereal Straw,
Bagasse, Corn Stover, Grasses

PRODUCTS: Cellulosic Ethanol
CAPACITY: 1 MGY

w .
10GEN'DEMQ: STARTEDPROCE
VA Z e

S ANy femypaimieinnid fo
J )

_ssmasusARCAN [(AG SEIN 2012 8012

largest producer of sugarcane ethanol, has made an Initial
Investment in Iogen Energy to develop a commerdial
cellulosic ethanol project in Brazll, The investment will
cover development and engineeting costs assoclated with
the front end design of a bagasse-to-ethanol facility to be
co-located with Ralzen's Costa Pinto facility in Piracicaba,

Sau Paulo,

PLANT PROFILE: Pully Integrated
plant with all key unit optlons;
started ethanol production in
2005, Has undergone regular up-
grades and improvements result-
Ing from learnings of integrated
24x7 operation and technolegy
Improvements from R&D.

PATH TO COMMERCIAL DEPLOYMENT

IOGEN DEMONSTRATION FACILITY

IOGEN DEMO PLANT FUEL PRODUCTION I— I l —|
: PrivateEquily- 342 naggregate - 2008 2009 2010 2011 2012 2013 2014 2015
. ‘Investmenuhraugh pannerslndudmg' Royal
‘Dutch/Shell Group; Goldman: Sachs&Co, : < L I T i oz g
Volkswagen and Petro-Canada : b '"“ " Gt T " sugorcama ot N .
. . plémients . . KA ) . -
129547 219418 57964 : Retodsa 7 Storted-up and bagasse KA B AP I ST
2006 16,81 248 236,229 62,405 " Strategic: logen s currently werking closely s ] Tethnolemyat] | Se0eRIes, ?‘l‘.’.f.ﬁi:y“ii procassing S ) IR B TR
2007 2508 686 28827 63,091 ‘with Raizen, Brazil'slargest sugar and ethanol Technology ot - De operabliity 3t Demo “groduction smk:] In!Dnmo IR DRI d
producer and a.50:50 )V between Royal : * Demof Pisnt, Plantwiih © -milestones af . b
2008 206,525 54558 445352 17650 eh : : * Refesse? T Demetimnt - | i ranat et
2009 581042 _ 153495 1026394 77148 ane ’ L BIOMM “Technotogy. 2R A P
> Copital: N Datsiled évaluation Wit R mams
2211? ;318;7;; 13:31412: 11;5;’:';;5 45253';5(8’ ovemment/Public. sZOMMfrom = upgrades for | | sismmCopitl | [ofseverstcommarcia] |1 Wi fzen” -
20090 6 1906, P “Goverriment.of Cahada, of whlch$10MM . Releasa 7 ‘.‘”;""‘-‘ for Releose roll-oit options athanol plant _
4 57877 212587 o, (Technology Partnership Canada) was for. . : ° {n Piracicoba [ ,
Ottawa demonstratmnfaclll’ty . ‘- > . (Brazil) L ‘ :
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, ESTIMATED
COMPANY PROFILE : STARTUP
KiOR is a next-generation renewable fuels company that has developed a unique 402012
two-step proptietary technology platform to convert abundant and sustainable
% biomass resources into cellulosic gasoline, diesel, jet fuel and fuel oil, KiOR's
@ cellulosic biofuels may be transported using existing distribution networks
-] and are suitable for use in vehicles on the road today. KiOR strives to help ease
I ° dependence on foreign oil, reduce lifecycle greenhouse gas emissions and create
O high-quality jobs and economic benefit across rural communities.

COMMERCIAL FACILITY
LOCATION: Columbus, MS

STATUS: Operational

FEEDSTéCK: Porestry Residuals )

PRODUCTS: Cellulosic Gasoline & Diesel

CAPACITY: 13 MGY

JOBS: ~60 direct; several hundred indirect

PROJECT PROFILE: Facility completed ahead of schedule
with a project cost of $213 mlllion; production fully

committed ptior to end of construction; will produce
enough fuel for 25,000 vehicles when fully Iined out,

BEGAK
OPERATIONS
2010

DEMONSTRATION FACILITY 2ND COMMERCIAL PROJECT UNDER DEVELOPMENT
LOCATION: Pasadena, TX LOCATION: Natchez, MS
FEEDSTOCK: Forestry Residuals

FEEDSTOCK: Porestry Residuals
PRODUCTS: Cellulosic Gasollne, .
Cellulosic Diesel for R&D and PRODUCTS: Cellulosic Gasoline & Cellulosic Diesel

_business development purposes GAPACITY: 40 MGY
CAPACITY: 15 barrels per day

ESTIMATED
SOMPLETION

JOBS: 60-70 direct; several hundred indirect

PLANT PROFILE: Produces up to

15 barrels of renewable crude

ofl per day; facility co-located

with R&D operations with

appmxlma!ely 100 employees.
30 of whom are Ph.D.’s

PROJECT PROFILE: $350 mlllion investment; flagship commerclal project serving as loglstical hub for
production and delivery; consttuctlon beginning early 2013 with ~500 construction employees.

PATH TO COMMERCIAL DEPLOYMENT
]

2008 2009 2010 2011 2012 2013 2014 2015

Pmra!e Eqully/lnveslmenl. Imtlal publlc offenng proceeds were approxmately 5148 6 million: Ma]or stock ownersh!p.
€ 5. mll[ion/Artis Capltal Management, 8.l 5 mllllon/AIherta Investment E

~ = -~ _Broke ground ay R I - LRt
- " at Columbus. . ; -
E commertial plant Sccured sdditional B P
- . Deinnstration ﬁ(”dx ""‘:l"’l’o * fnancing : ’
riatary process § [ unitinstalled|n § |Fomdemoplanty g 4. - -
“5’; ,u«'.-’,ﬂuny Pasadens (400X capbbleof | Complated -, N
A *ecomirting " sealo up from pvod_uclng upto13 construction of .- : :
. "Prodtot biomass ntosn ‘pilot plont), million gafions of | | Columbus commerdlaly §+ gy Start start
~ concept’ < Intermedioto . capableof plont & com: .
achleved vencwnbig crudodll producingup to peryear . . opurstions L tttwo attwo attwo
KiOR has daveloped a proprietary technology platform to . dtPllotPlant L thatcan b refingd Isbarelsof | - Signed oft t,aku . Received Tite 79, ‘““[m"“" “"I"‘“'”‘ - "“"“zd N
convert sustainable, low-cost biomass inte a hydrocarbon-based L day. H men , apstrste fm;:A © plants plants R plon
renewable crude oil. The platform combines Sita selection for =Hunt Refinl ng, for sale of cel i . g
proprietary catalyst systems with a process based on existing first commercial ,Cm{‘rfr“:s":'gy K‘”d'"c and dlesel
Fluid Catalytic Cracking (FCC) technology, a standard process N facility andFe Due dlligerice on nex!‘ - LI
used for over 60 years in oil refining. KIOR processes its . 3 3 k\‘mblllty R&D& . Initial public " facility started - IR . .
renewable crude oil in a conventional hydrotreater tnto gasoline ! mﬂm?'d':fn“ﬂm olfering (IPO) . TP K
and diese! blendstocks that can be combined with existing . f 3 - - successful
fossil-based fuels used in vehicles on the road today. iy 2
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COMPANY PROFILE )
Founded in 2005 LanzaTech offers a fully integrated sustainable fuels and chemicals
platform that uses available waste resources to produce fuels such as ethanol.and
chemicals such as 2,3Butanediol {2,3BDO} at high selectivity and yield. Since 2008,
. the company has been operating a 15,000 gallon per year waste-gas to ethano!
- '5‘ y hA facility in New Zealand and this year scaled its platform to a 100,000 gallons per year.
Lanza eC @ demo facility in Shanghai, China. LanzaTech is headquartered in Chicago, IL and has
captunng caibion foskng govth additional offices in New Zealand, China and India.

DEMONSTRATION FACILITY
LOCATION: Shanghal, China

BEGAN
OPERATIONS

FEEDSTOCK: Waste CO from
Baosteel Stesl Mill

PRODUCTS: Ethanol
CAPACITY: 100,000 GPY

PLANT PROFILE: The demo facility
is the pre-cursor to a full commetrcial
facllity, planned for 2013, with an
estimated capacity of 30 million
gallons per year.

DEMONSTRATION FACILITY
LOCATION: Caofeldian, China

FEEDSTOCK: Waste CO from
Capital Steet Mili

PRODUCTS: Ethanol

CAPACITY: 100,000 GPY

PLANT PROPILE: Will be a fully
{ntegrated demonstration facllity.

Capltal Steel will take LanzaTech's
process to commercial scale.

" Ventures, lemg Venture Partoers, KIW1; Malaysian Llfe Sclences Capltal Fund Western Technology Investment PETRONAS
Technology Ventures Sdn Bhd, Dlalog Gmup 2

LanzaTech's gas fermentation @@ ==
technology converts carbon
containing gases produced by L =
industries such as steef , ey
manufacturing and oil refining, | @
as well as gases generated
from forestry and agricultural
residues; municlpal waste, and G‘.ﬂa =]
coal, intovaluable fuel and
chemical products.

e »,‘f"“ :?p-a.

COMMERCIAL FACILITY -
LOCATION: S;Jperton, GA “

STATUS: Under Development

FEEDSTOCK: Waste biomass from reglonal forest opetations

PRODUCTS: Ethanol, chemlcals, aviation fuel

CAPACITY: 4 MGY

JOBS: Estimated 75 direct jobs in 2014

PLANT PROFILE: Freedom Pines is expected to begin production in 2014,

PATH TO COMMERCIAL DEPLOYMENT

ESTIMATED
STARTUP
2014

]

T . o S v ey | production otfrozdom Mswy o
. succosatilly ’ FirstDamo | | o Pl oo ;‘:“rc""’;";'g‘l':" - commorclal
. : ; refine
o PI. zapreduces_ . co facility becomes  'scaleplant t6 e sprojecttobo
-PitotPiant c “ S s S ll scale
o v kay biilding _ begins'on i China
becomes blockusedto | | U Baosteel i . P Pt
ope! N2 make demenstration” > Second 7 obe opef
3 polymers;, C . tecilly demanstrtin Construstion of
. plastics ond facilty becomes " second commerelal,
5 hydrocarbon . opérational Flant (Copltal Stecl)’ operatingin
3 fuels o vagins Chino
| -(Shougang).




COMPANY PROFILE MASCOMA COMMERCIAL PROJECT. + ™ ™
Mascoma Corporation, founded in 2005, is a renewable fuels company that has ST o L
developed an innovative, highly adaptable technology for the low-cost conversion
of abundant biomass into cellulosic ethanol and renewable chemicals, Using its
proprietary consolidated bioprocessing {(CBP) technology platform, Mascoma has
also developed bicengineered yeasts and other microorganisms to reduce costs and
improve vields in the production of renewable fuels and chemicals, The company
operates a demonstration facility in Rome, New York to evaluate new technologies
and conduct large-scale process demonstration runs. Mascoma also operates a

g"’% MA SC OMA research and development laboratory in Lebanon, New Hampshire and maintains

offices in Waltham, Massachusetts and Toronto, Canada,

ESTIMATED
COMPLETION -
2014/15

fir
MASCOMA DEMONSTRATION FACILITY |

COMMERCIAL PROJECT
LOCATION: Kinross, MI

STATUS: Pinal Engineeting, Closing Finandng
PEEDSTOCK: Wood pulp and chips
PRODUCGTS: Cellulosic ethanol

CAPACITY: 20 MGY

JOBS: 150 construction jobs; 60 permanent operations jobs, up to 500 Indirect
Jobs according to State of Michigan

PROJECT PROFILE: First-of-its-kihd 20 million gallons per year celluloslc
ethanol facility utilizing y CBP place for
hardwood pulpwood feedstock to be sourced from MXch!gan counties located
within a 150-mile radfus area of the site.

DEMONSTRATION FACILITY
LOCATION: Rome, NY

FEEDSTOCK: Multiple feedstock
{biomass)

PRODUCTS: Cellulosic ethanol,
blochemicals

CAPACITY: 200,000 GPY PATH TO COMMERCIAL DEPLOYMENT

PLANT PROFILE: Ground

breaking, December 2007;

first fermentatlon, June 2008,

Currently employs 15 operations -

staff. Completed 1,000 hour -
extended validation run using

Mascoma's hardwood CBP

microcrganisms.

[ | !

2008 2009 2010 2011 , 2012 2013 2014 2016
- » X - N - e . . - round < -
" Kleiner Perkins Cauf eld & Byers, Pinracle Ventures, VartagePoint. Pan‘.nars Jeremy Grantharn, Valero Energy Corparatlon, B * st gollon of - sngt';‘/“:x::t::sn m;:'“:z . )
~Marathon Petroleum Company, General Motors Vehtures) . = e cellulosic dthonol >celiilosic ethong Acquired - aptroting cost Kinfoiss, M) “§ 1 construction | | Construction
N N . L produced 3tRome, ‘procoss validation rurs - 5 y atng commergist
o ; Spet brodice : ; NY demonstration | £ -atReme,NY demo: ¢ mmOpte 1| |- uirdedep =} | ndhirdwood to taciity 'y | Complotad. | | completed,
[« ial Lalle. dinc,a global Javel d and marketer of yeast, bactena and related products, to . . : taclity” S el m Bloprocess, .« to300MMIn . 4 | ethanol converslen "' . flrstgaflons | |. firstgallons
~commercialize tHé TransFermiyeast product; whlch is the' fnrst commermal apphcatlon oi Mascoma 's proprletary consoﬂdated R = . ; n‘: ‘f"‘”“";Y Dgé‘"":s "]""“‘ ) yiald ot 71 gallons Ground ] | Produccdat ”ﬁ“,‘“‘
bioprocessi (CBP) echnolo Iatform . Aworded $20MM : atprovides | | | ssslstin | | perbonedrytonat | Ly inodiongd | Kinross MI otAlberta |
loprocessing SY P g wronthom pretraatment devalopmentof & NY-demo facilty commercial-+ § | commercial { | _commareial
;i . Michigan " equipment:+ | commercial‘scaly | € scate cellioslc: faclllty £ - facility -
| 'L; Econofie ) and process cellulesic ethanof Rﬁ:v:’?‘nndw cthancl fatily . - " Joigit
L of commercial-scale’ hardwoud cellulosu: ethan f;clllty i * ‘Davelopment i ,:flb“.‘:;':; facility m('f"' o Ml’ uxmwn :.’;' * inDrayten.” . 2:;'5;:'5 i zé;;s
Ml praject; $20MM grant agr t.with the Michigan Econsmic Develop Curporation for' Kinross, MIfacility; $2¢ cm:’;‘;‘:’;""” ", eomversion * A "4 |- €onducted final _ V“"“}" Albertad | gmafome | | timetrome
grant agreemeént with the NY State Energy Research and Development Authorrty to assxst bunldlng and operatxon of L. ¢ [toclity, R :"!:HM": A brarget 201318 - .
demanstrahon plaiit.in Rormie; New:York:™ .\ : . - C ) - . +dlesignwor . Uméfrime. s A
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FOeET ligﬁ?[’Slﬂ

“Advanced Bighicls

COMPANY PROFILE

POET-DSM Advanced Biofuels, LLC is a 50/50 joint venture between Royal DSM

and POET, LLC. Based in Sioux Falls, SD, the joint venture utilizes a proprietary
technology to convert corn crop tesidue into cellulosic bio-ethanol. POET-DSM's first
commercial-scale plant, dubbed Project LIBERTY, will produce 20 MGY of cellulosic
bio-ethanol. Based on this plant the JV plans to license globally an integrated
technology package for the conversion of corn crop residue to cellulosic bio-ethanol.

BEGAN
OPERATIONS
2008

MY

DEMONSTRATION FACILITY

LOCATION: Scotland, SD
FEEDSTOCK: Corn Crop Residue
PRODUCTS: Ethanol, Biogas
CAPACITY: 20,000 GPY

PLANT PROFILE: POET’s pilot/
demo cellulosic ethano! plant has
been cruclal to improving the
process for commercial-scale
ptoduction. Preliminary harvests
by Iowa farmers are helping
solidify the feedstock pipeline
for Project LIBERTY.

4' Stmteglc. JV between DSM (enzymesand yeast) POET (process, feedstock procurement) Each party to contrlbute 50% N
- ofthe value to the V. DSM will conlrlbute $150MM i equnty and debt financlng POET wI[l co n}rlbute the exlstlng Project

Project LIBERTY wilt make use of corncobs, leaves, husk, and some
stalk that pass through the combine during harvest. The process
uses about 25% of the available material, leaving 75% on the
ground for erosion contral, nutrient replacement and other
important farm management pragtices. The co-product from the
cellulosic ethano! process will be energy, enough to power
LIBERTY and send excess to the adjacent corn grain-based plant,

ESTIMATED
COMLETION
402013

COMMERCIAL FACILITY

LOCATION: Emmetshurg, JA
STATUS: Under Construction

FEEDSTOCK: Cotn Crop Residue
PRODUCTS: Ethanol, Biogas

CAPACITY: 20 MGY, later growing to 25 MGY
JOBS: 37 biorefinery jobs, 309 direct construction jobs
PROJECT PROFILE: Located adjacent to current POET grain ethanol plant; 22-acte biomass

storage site js complete, blorefinery construction underway with anticipated completion in 4Q 2013;
continuing to ramp up farmer contracts for biomass harvesting toward goal of 285,000 tons per year.

PATH TO COMMERCIAL DEPLOYMENT

]

2008 2009 2010 2011 2012 2013 2014 2015

. o Commgrciol biemass ]g{"[v;gn[uru .
POET pllot plant stockyard completeg, | | Stteworkstaried } oo iy Royol
becomes fi A " DSM.
operstional, sacond biomass harvest seale biorefinery ; < owEs
round of blom 33, 456,000 toris) Secind | Ve, validate eltiste
2 esnesﬂn; DS urw E commercial canstrijetion . o b at
‘DSM starts erizym ::r;:t:;er: - blomass harvest | £ r:g'd;‘;sule il A A commerclal conmerdial
exténsive enzyme effectivo al bresking:] | 61000 tons) Horafinary ] | commerdal: scale <. seale
» development - downligno-calluloss | | psm acquires 5 S L N )
program for ko component sugars Yeast Company Third commerclal’ o
callulesicgthandl atincreased thermal \trom Nedalco blonass harvest . .
- stability. it g (85,000 tons) B Lo L
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COMPANY PROFILE

Incorporated in 2002, ZeaChem Inc. is headquartered in Lakewood, Colorado. The
company operates a research and development laboratory facitity in Menlo Park,
California, and a 260,000 gallon per year demonstration biorefinery in Boardman,
Oregon. ZeaChem has developed a cellulose-based biorefinery platform capable of
producing advanced biofuels and bio-chemicals,

DEMONSTRATION FACILITY

LOCATION: Boardman, OR

FEEDSTOCK: Poplar Trees, Wheat
Straw

PRODUCTS: Cellulos!c Ethanel,
Blo-Chemicals

CAPACITY: 250,000 GPY

PLANT PROFILE: Construction
completed on schedute and
significantly under budget; created
50 construction jobs and employs
35 full-time operations staff in the
region. Phase 1: high-value blo-
chemicals for paints and lacquers
Phase 2: cellulosic ethanul and
bio-chemicals by YE

ZEAC:H EM PARTNERS

’ Prlvale Eqully Ralsed $65MM in three rounds a nc(ng (Blrchmere Ventures, Flrelake Capital Glcbespan Capnal Partners,
- Mohr Davidow Ventures, PrairieGold Venlure Partners, Spring Ventures, Itochu, and Valero Energy Corporahon) 7

Slrategic. Chrysler Group LLC (fuels), P&G (blo-chemlcals) ) e R
Govemmenl/Publlc' $25MM (DOE) cooperatnveagreement to support construction of demonstration facility; $40MM
‘(USDA) cooperative agreément with Univ. of Washington and others to éxpand the demo plant for:bio-based jet and diésel

- productlon, $17MM Bsomass Crcp Assnstance Program’ (BCAP) grant from the USDAto GreénWood Resources, ZeaCliem's

Phase 3: cellulosic ]et and dlesel ('13).

. primary feedst: to and i 000 scres of intercropped poplartrees forthe demo and 15( 3
- commercial facilities; $232. SMM u SDA) condmonal Ioan guarantee to support the fi ing of the st ial plant, * -
5 s J
ZeaChem's Coro Technology
ZeaChem utilizes mawass
a hybrid process
of biochemical ’;;‘m::' -
and thermochemical . v N
Switch Grass,
processing that a,ns‘nﬁi e [enian
preserves the best of Wheat Straw,
both approaches from Sugarcme
yield and economlc Bagosse LIGHIN HYDROGEN
perspectives

ZEACHEM COMMERCIAL FACILITY'SITE

ESTIMATED
COMPLETION
122015

COMMERCIAL FACILITY
LOCATION: Boardman, OR

STATUS: USDA Conditlonal Loan
Guarantee Awarded

FEEDSTOCK: Poplar Treeg, Wheat
Straw

PRODUCTS: Callulosic Ethanol,
Bio-Chemicalg

CAPACITY: 25+ MGY

JOBS: 200 direct construction jobs;
66 full-time operations jobs; 260
indirect jobs for constructfon and
full-time operations

PLANT PROFILE: Located

adjacent to ZeaChem's demo plant;

agreements in place for 100% of the
from G Vi

Resources and local agricultural

residue processors.

PATH TO COMMERCIAL DEPLOYMENT

2008 2009 2011 2012 2014 2015
Sd I;’ . Bc:a’l wu:ﬁ:m ot
jec! 83 ond of emonstration -
19 2dvanced biotudls Giorafinery, cellulesic Y Antictpated
Ralsed projects for, Estabilshad athanol production by et startot Anddpated
‘s3aMM “;POEtepated: |}y e § |- portnetships Tyez s ot celitosijor| | Somibuction production at
Serles B ‘Blorofifiety « 1 hoiersente with Chrysler . Jard digsel fuel onlst 15t comtiarcial
IR », mpcruﬂv:: L nd PSS ‘Selected for USDA. fy cal - commercial blorefl
. " _ . ogreement, " conditional loan j fama scale o blorefinery orefinery
i .(szsmm) guoranitea for 1st -
» B commorcial plant
¥ i
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F8®. NEW HAMPSHIRE FARM BUREAU FEDERATION

295 Sheep Davis Road « Concord, New Hampshire 03301-5747 « (603) 224-1934 « Fax (603) 228-8432 ¢ www.nhfarmbureau.org

January 29, 2013

House Science, Technology and Energy Committee
C/0 The Honorable David Borden, Chairman
Legislative Office Building, Room 304

33 North State Street

Concord, NH 03301

Re: HB 362, banning corn-based ethanol as an additive to gasoline sold in New Hampshire.
Dear Mr. Chairman and Members of the Committee:

The New Hampshire Farm Bureau (NHFB) is a federation, established in 1916, of the ten
NH county Farm Bureau organizations and represents over 3,000 Farm Bureau member
families statewide. Our mission is to advocate for, and educate the public about agriculture.
NHEB opposes HB 362. We believe this legislation sends the wrong message. Ethanol use is
not without troubles but it is a step towards greater energy independence for our nation and a
bridge to the future in biofuels production.

We believe the benefits of ethanol production outweigh the negatives. We believe this

- despite the fact that our dairy farmers, poultry growers and other livestock farmers have
experienced sharp increases in recent years in their cost of production, some of which can be
attributed to the increased demand for corn going to the production of ethanol. Though there
are currently no New Hampshire farmers growing corn for ethanol production, we do have
farmers growing other food crops for biofuel production in the state. This legislation singles
out one crop as a prohibited fuel source. We believe this sets an odd and troubling precedent.

In closing, we are also very much concerned with the effect on fuel prices, fuel availability,
and the competitiveness of New Hampshire businesses if this legislation were to pass.

We urge you to recommend HB 362 as Inexpedient-to-Legislate. We thank you for your
time and consideration.

Respectfully submitted,

Y uf,k &/ﬁm T

Robert Johnson, II, Policy Director

“The Voice of Agriculture”
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Testimony of the
Biotechnology Industry Organization (BIO)

Hearing of the House Science, Technology & Energy Committee
January 29, 2013

Regarding New Hampshire House Bill 1214:

“AN ACT BANNING CORN-BASED ETHANOL AS AN ADDITIVE
TO GASOLINE SOLD IN NEW HAMPSHIRE”

The Honorable David Borden, Committee Chair
The Honorable Charles Townsend, Committee Vice-Chair
And the Members of the Science, Technology & Energy Committee:

Chairman Borden and Members of the Committee, the Biotechnology Industry Organization
(“BIO”) appreciates this opportunity to provide comments on HB 362, legislation to ban
corn-based ethanol as an additive to gasoline sold in New Hampshire. It is of significant
concern to BIO and its members in the State of New Hampshire and throughout the country.

BIO is the world’s largest biotechnology organization with more than 1,100 member
companies worldwide. BIO represents leading technology companies in the production of
conventional and advanced biofuels and other sustainable solutions to energy and climate
change challenges. BIO also represents the leaders in developing new crop technologies for
food, feed, fiber, and fuel.

BIO opposes HB 362 at its core because of the impact such legislation would have on energy
security, on research and development of cellulosic and advanced biofuels underway in New
Hampshire, on the commercialization of such technologies throughout the country, and on
the price of gasoline for New Hampshire consumers.

The national adoption of ethanol and other conventional biofuels has played an important
role in reducing U.S. dependence on foreign sources of petroleum, in reducing transportation
fuel costs to the consumer, and in beginning to reduce the carbon intensity of the nation’s
transportation fuels. It has also paved the way for promising next generation cellulosic and
advanced biofuels being developed in the State of New Hampshire and throughout the
country. '

Cellulosic and advanced biofuels, which can be produced from forest residues, algae,
municipal solid waste, or other renewable sources of biomass, offer some of the most
promising solutions to high gas prices, U.S. dependence on foreign petroleum, and job losses

1201 Maryland Avenue SW 202.962.9200 ®
Suite 900 . 202.488.6301 ¢
Washington DC 20024 bio.org




in resource-dependent regions of the country, such as New Hampshire. Innovative advanced
biofuels developers — including Mascoma Corporation, one of the country’s leading
cellulosic biofuels developers, based right here in New Hampshire — already face a very
challenging environment trying to secure private capital to commercialize their technologies.
Actions by the State of New Hampshire and other states to ban conventional ethanol as a
gasoline additive only exacerbate the financing challenge by destabilizing the policy
environment for all biofuels.

Conventional ethanol continues to play an important role in the development of these new
technologies by supporting the growth of the infrastructure for commercial levels of
advanced and cellulosic biofuels to be developed, produced and distributed. Passing HB 362
would send the industry and its investors negative messages and would chill investment in
research and development for advanced and cellulosic biofuels — as well as other promising
biobased technologies, such as renewable chemicals and plastics produced from wood — and
possibly send the unintended signal to investors that New Hampshire is hostile to all biofuels.

Prohibiting corn ethanol blends in gasoline sold in New Hampshire would also drive up the

. cost of gasoline for consumers in the State. New Hampshire imports all of its motor gasoline
from other states, so refiners would have to supply special fuel to the State at an added cost.
Additionally, the presence of an alternative in any market helps drive down price.
Economists have estimated that gasoline prices could be $0.20-0.50 per gallon higher if not
for the incremental supply provided by ethanol.' The RFS opens the market to renewable
fuels and, importantly, sets price targets and supports for advanced biofuels through its
compliance mechanisms. These price targets and supports will ensure that new fuels will also
present significant value to consumers.

By comparison, current studies show that production of biofuel has a relatively small affect
on corn and food prices — “the contribution of ethanol subsidies to food inflation is largely
1mpercept1ble in the United States” — while it saved approximately $34 billion in oil import
in 2010 alone.™ Indeed, the U.S. Environmental Protection Agency (EPA) issued the
decision recently to deny requests to waive the volume requirements for the coming year of
the Federal Renewable Fuel Standard, correctly concludmg that the RFS program itself is not
having an impact on grain prices.

Companies like Mascoma and the more than 80 BIO members developing next generation
biofuels and biobased products are looking to revitalize communities suffering from loss of
jobs in industries like forestry and paper. A recent report, U.S. Economic Impact of Advanced
Biofuels Production: Perspectives to 2030, the executive summary of which we append to
this testimony, indicates that cellulosic and advanced biofuels production under the RFS
could create over half a million jobs in the U.S., many of which would be tied to sustainable
sources of renewable biomass like wood."



BIO urges the New Hampshire State House, and its Committee on Science, Technology, and
Energy, to oppose HB 362. The proposed ban of corn-based ethanol as a gasoline blend in
the State would hurt consumers at the pump and would undermine investment in the
continued research, development and production of advanced and cellulosic biofuels.

i P. Barta, “As Biofuels Catch On, Next Task Is to Deal with Environmental, Economic Impact” Wall
Street Journal, March 24, 2008, page A2.

i Babcock, B.A. and Fabiosa, J.F. “The Impact of Ethanol and Ethanol Subsidies on Corn Prices:
Revisiting History.” CARD Policy Briefs, Center for Agricultural and Rural Development, lowa State
University, April 2011.

i See Urbanchuk, J.M. :Contribution of the Ethanol Industry to the Economy of the United States,”
Renewable Fuels Association, February 2011.

™ http://bio.org/ind/advbio/EconomicimpactAdvancedBiofuels. pdf




Statement of Raffaella Cristanetti
Strategic Marketing Manager
DuPont Industrial Biosciences
E.l. du Pont de Nemours and Company, Inc.
Before the New Hampshire House
Science, Technology and Energy Committee
January 29, 2013

Good morning. My name is Raffaella Cristanetti, and | am with the DuPont Industrial
Biosciences business. We provide products and technologies for food, animal feed, biofuels,
and biomaterials.

DuPont brings a uniquely broad perspective to bear on biofuels issues. Our seed company,
Pioneer Hi-Bred, provides farmers with high-yielding seeds that allow them to serve both
biofuels and grain markets. We offer specialized solutions for food and livestock, and we are
commercializing technologies for the production of both cellulosic ethanol and biobutanol [a
gasoline-like biofuel].

We believe the proposed legislation [HB 362] is both unnecessary and counter-productive. It
would harm, rather than help, New Hampshire consumers.

1. It is unnecessary, because there is no prohibition today impeding those who wish to
from providing a fuel that contains no ethanol. If sufficient demand for 100% gasoline
exists in New Hampshire, then the market is free to respond by making it available.

2. The proposal is counter-productive. By mandating the use of only 100% gasoline, this
legislation would in fact reduce consumer choice and force New Hampshire families and
businesses to bear higher costs. Not only is ethanol cheaper than gasoline, but by
limiting fuel options, New Hampshire would increase its reliance on a limited number of
outside suppliers. The logistical and economic costs of a segregated fuel supply would
likely put independent New Hampshire fuel distributors out of business, increase
imports, and raise the cost of gasoline in the state by 15-20 cents / gallon, or more.

1




By making New Hampshire, and therefore the US, more dependent on oil, this legisiation

would reduce our economic security. Ten of the 11 US recessions since World War Il have
been preceded by significant oil price spikes. Ethanol has helped permanently reduce our
reliance on imported oil — in 2011 alone, domestic ethanol displaced 485 million barrels, at a
value of almost $50 billion.

Today’s grain ethanol has also built the foundation for the next generation of advanced
biofuels, an area in which the US has a global competitive advantage. Future growth in
biofuels supply will come largely from non-food related feedstocks, such as agricultural
residues, wood fiber, and purpose-grown energy crops, expanding the opportunities for
farmers and communities across the United States. For example, DuPont is currently building
a commercial plant in lowa to make ethanol from corn stalks, and our pilot facility in Tennessee
is running switchgrass; other companies are making fuel from wood fiber in Mississippi, and
from municipal solid waste in Florida.

As a company with a 211-year history of technical innovation and manufacturing expertise,
DuPont has invested hundreds of millions of dollars to develop technologies that will deliver
additional home-grown energy, along with abundant food, feed, and materials globally. We
urge you to oppose House Bill 362, which would impose additional economic burdens on New
Hampshire families and businesses, while denying access to renewable fuels’ present and
future benefits.

Thank you for the opportunity to speak with you today.
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RENEWABLE
FUELS
ASSOCIATION

The Use of Ethanol Blended Fuels in
Non-Road Engines

March 2011

This document was prepared by the Renewable Fuels Association (RFA). The information, though believed
to be accurate at the time of publication, should not be considered as legal advice or as a substitute for
developing specific company operating guidelines. The RFA does not make any warranty, expressed or
implied, or assumes any legal liability or responsibility for the accuracy, completeness, or applicability of
the information presented in this document.

Copyright © 2011 Renewable Fuels Association. All Rights Reserved




Appendix
Useful Websites
Information Resources

Renewable Fuels Association

www.EthanolRFA . org/

National Renewable Energy Laboratory
www.nrel.gov

ASTM International
www.astm.org

Outdoor Power Equipment Institute
http://www.opei.org/

U.S. Environmental Protection Agency Non Road Engines, Equipment and Vehicles

http://www.epa.gov/nonroad/

Other Important RFA Documents

RFA Update for Boat Owners: Ethanol Blended Fuels for Use in Marine Equipment

E10 and Winterization
Ethanol and Marine Use: Frequently Asked Questions
Changes in Gasoline Manual: Fourth Edition

All these documents can be found at www.EthanolRFA.org.

Copyright © 2011 Renewable Fuels Association. All Rights Reserved
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It Burns More Cleanly, but Ethanol Still Raises Air-
Quality Concerns

" By MATTHEW L. WALD

Ethanol, an alternative fuel made from farm products like corn, is closely linked with the national effort
to clean up the air: But a fierce battle is under way in Washington over whether it is a cure for pollution
or a cause. ' ‘ ‘ ' :

Late last week, after days of maneuvering by supporters of the fuel, the Senate majority leader, George .
J. Mitchell of Maine, and the minority leader, Bob Dole of Kansas, sent a letter to the administrator of
the Environmental Protection Agency argumg that the intent of Congress was to allow ethanol in the
new, cleaner gasoline required in the nine dirtiest cities by 1995 under the Clean Air Act amendments
adopted two years ago.

The sc1ent1ﬁc vahdlty of such an argument is unclear, however because adding ethanol to gasohne '

"makes the fuel more prone to evaporation, and the evaporation of chemicals is a major step in the

formation of smog. It is for that reason that the E.P.A. had been preparing to issue regulations under the
act that would have penalized the fuel, but the White House blocked the agency earlier this year.
Yeutter's 'Good Payoff’ .

Blockmg those regulatlons was a defeat for the states, which face penalties if they fail to meet the Clean
Air Act standards. And the White House action prolonged the uncertainty for the oil companies, which
need to know what they can sell, since some regulations take effect in November. But the ethanol lobby
-- mostly farm-state senators including Mr. Dole, and an Illinois company that produces most of the
nation's supply -- see the Whlte House decision as a victory.

Clayton K. Yeutter, the former Secretary of Agriculture who is President Bush's chief domestic adv1ser
said the delay represented "one of the times when the agriculture industry got good payoff from my

. bemg in the White House." Mr. Yeutter made the comment before the Natlonal Cattlemen s Association

in March

Among the opponents of widespread ethanol use is Thomas Jorling, the New York State Commissioner
of Environmental Conservation, who said, "there is a use for alcohol fuels; but I suspect they are hmlted
to areas that don't have air pollution problems." :

The state Attorney General apparently agreeé After one New York retailer, Northville Industries, started
mixing ethanol with its gasoline and advertising "the clean air gasoline," it was challenged by the
Attorney General and agreed to drop the claims and pay $20,000 in costs: Cleaner, but Not Perfect

Proponents argue that ethanol is an American-made replacement for imported oil, created from

httn://anerv.nvtimes.com/est/fullnage htm]?res=9E0CE3DA1238F930A3575BC0A9649582... 6/5/2008
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renewable resources. They push ethanol as the ingredient needed to produce the "oxygenated" gasoline
that the Clean Air Act requires, incorporating oxygen molecules into the fuel to reduce the carbon
monoxide emissions from tailpipes.

Some of this is true. Ethanol does come from agricultural products, although most farmers use diesel
fuel to plant and harvest them. And ethanol does, in fact, burn cleanly. But it also increases "evaporative
emissions" of smog-causing chemicals by about 25 percent, compared with gasoline that contains no
" ethanol. The Clean Air Act requires, in a different section, that emissions of those chemicals, called
-volatile organic compounds, be cut by 15 percent.

Opponents of ethanol point out that the fuel is roughly twice as expensive as unleaded gasoline, and they
say that it would have disappeared from the marketplace entirely but for a subsidy of about $19 a barrel
from the Federal Government, in the form of an exemption from a 5.4-cent-a-gallon gasoline excise tax
if the fuel is 10 percent ethanol. Some states add to the subsidy by giving breaks on their taxes, too. The
Powerful Ethanol Lobby ’ C o

To the extent that éthanol has been adopted, its opponents COmplaih, the blame should go to what they
see as greedy and politically influential producers.

Those producers had agreed to the regulations for new fuel, after laborious negotiations with
environmentalists, refiners and the staff of the E.P.A. The rules set limits on a characteristic of gasoline
called vapor pressure, which measures the fuel's tendency to evaporate. '

But the ethanol lobby is now seeking an amendment to allow ethanol even though it increases the vapor

pressure. Such a waiver exists in other parts of the Clean Air Act, and ethanol backers say they assumed,
wrongly, that it carried over into the rules for gasoline that will take full effect in 1995. Their fuel is so .
clean-burning, they say, that the extra volatility will not hurt the air.

"They've got a sob story based on a lie," David Doniger, an air pollution expert at the Natural Resources
Defense Council, said of the ethanol lobby. "Their fix is based on a fraud, that there are these wonderful
qualities of ethanol that offset this extra volatility." '

The E.P.A., despite the regulations it had formerly planned to issue, is currently considering a waiver for
ethanol. A Summertime Problem : '

The debate centers on regulationé for gasoline sold during the summer, the worst time of year for some
types of air pollution.

Regardless of the outcome, ethanol will continue to have a role in réducing carbon monoxide
concentrations in winter, when evaporation and ozone formation are less of a problem. Some cities’
biggest air pollution problems are caused by wintertime carbon monoxide. :

From a public policy standpoint, the debate over summertime use would be more clear cut if the
interests of those involved were a little less commercial.

The main opponents to using ethanol are the oil companies, which have demonstrated a willingness to
say almost anything to stop government tinkering with fuel regulations, and have predicted doom at
even simple changes. The main proponent is the Archer-Daniels-Midland Company, of Decatur, IlI.,
which produces 700 million to 750 million gallons of ethanol a year, about two-thirds of the national
supply. The State and Local View :

httn://auerv.nvtimes.com/gst/fullpage.html?res=9E0CE3DA123 8F930A3575BC0A9649582... 6/5/2008
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,The company now makes $50 million to $65 million a year on ethanol, about a tenth of its total

earmngs said John M. McMillin, an analyst at Prudential Securities. If the company gets the rule change
it is seeking, it could earn substantially more, he said.

Mr. Yeutter the President's adviser, in a telephone 1nterv1ew explamed the ' payoff' comment he had
made earlier this year: "It's a payoff in the sense of me makmg sure that ethanol was treated fairly rather

than unfairly. We're not asklng for any special privilege, we're trying to make sure that ethanol doesn't

get zapped in this process."

Scientific evidence on the question of smog, he said, is still developing.

But the evidence is already sufficient in the view of many state and local air pollution officials, like Mr.
Jorling of New York State. "Every time a state comes in with a strategy and attempts to reduce ozone
precursors, and that provision runs afoul of one of political constituencies of the Administration," he
complamed "the Admlmstratlon comes down on the side of industry, and tries to repeal what the state is
adoptlng :

A recent study by Common Cause the Washington-based government watchdog group, found that the
Archer-Daniels-Midland cha1rman Wayne O. Andreas, his family and the company's political action

. committee have given nearly $2.8 million in political contrlbutlons in the last decade. A Proponent of

Ethanol

At the Renewable Fuels Association, a trade group in Washington to which Archer-Daniels refers all
comment on ethanol, Kim R. Pearson, the general counsel, said hostility by the states to ethanol was
"residual resentment over our ability to get the excise-tax exemption extended two years ago." The big
oil companies do not like ethanol, he sa1d because it replaces crude oil that would otherwise go through
their refineries. :

Mr. Pearson said ethanol would not make the air worse, even if it increased evaporative emissions of

_ volatile organic chemicals, because it improves engine burmng so much that emlss1ons of volatile

organics through the.tailpipe are reduced

And carbon monox1de along with being a regulated pollutant and a d1rect hazard, also contributes to

smog formation, Mr. Pearson said; so cuttlng the carbon monoxide output helps hold down smog

A study pa1d for by the oil companies and the car manufacturers released earlier th1s year, said ethanol
would make smog worse. A study sponsored by the ethanol producers found the opposite, but the

_American Petroleum Institute, the oil industry's main trade association, picked it apart and Mr Pearson

later acknowledged that some of the study ] assumptlons were faulty.

: Copvnqht 2008 The New York Times Companv | Home | Privacy Policy | Search | Corrections | XM_J l Helg [ Con
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A Range of Estimates on Ethanol's Benefits
By ALEXEI BARRIONUEVOQ |

Would using ethanol save energy?

That question, it turns out, is not easy to answer. Ethanol's enthusiasts point to the potential
benefits of replacing gasoline with a renewable energy source that they contend will reduce
America's reliance on foreign oil and cut greenhouse gases produced by fossil fuels. But the ‘
benefits of ethanol, partlcularly when it is produced from corn, are not so clear cut.

A number of researchers who have looked at the issue have concluded that W
' goes into making a gallon of ethanol than is contained in that gallon Others, however find a

e S
“net benefit, though most see it as relatively modest.

Those who question whether ethanol is as "green” as advertised say that supporters ignore or
dovwmplay the large quantities of natural gas used tOJ)roduce ethanol, as well as the diesel fuel
used to transport it from plants to markets Moreover, growmg corn requlres eavy use of
nitrogen fertilizers, made from natural gas, and requires extensive use of farm machinery, -
which burns fuel refined from crude oil. ' '

3 Given the complexities of the calculations, there is a wide range of estimates of the benefits of -
ethanol. ' - | '

"On the positive side, analysts at the Agrlculture Department concluded in their most recent
assessment that ethanol offered a substantlal gain, producing a positive. output 67 percent
greater than the energy 1nputs But others who view ethanol favorably are more conservative,
with several estimating the net energy beneflt at about 20 percent.

David Pimentel, a professor of agrlculture and life sciences at Cornell University, is one of
several researchers who has challenged the Agrlculture Department s conclusion. He has
estimated that ethanol requires 29 percent more energy from fossil fuels than it dehvers in
savmgs from not using gasoline. ' ‘

Dr. Pimentel, allong with Tadeusz W. Patzeh, a civil and environmental engineer from the .

_http://www.riytimes.com-/2006/06/25/business/25ethanolsidé.html‘?_r—'“l&pagewanted=print... 6/5/2008
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University of California at Berkeley, published research finding that the Agriculture

Department's analysis excluded the energy required to produce or repair farm machinery, as
well as the steel and cement used to build the plants.

The Agriculture Department counters by noting that the professors failed to consider the
energy benefit of certain ethanol byproducts, including corn oil and corn gluten, and said they
were using old farm machinery data.

"They put all the energy on the ethanol," said Roger Conway, director of the department's office

of energy policy and new uses.

The Agricul_ture Department also points to increases in corn yields, and efficiency
improvements in the fertilizer and ethanol industries, which add to ethanol's energy benefit.

Dr. Pimentel acknowledged the omissions of some byproducts, saying they might have boosted
the energy balance to as much as break even. But he said that even a best-case scenario, using
his calculations, did not justify a heavy investment in ethanol. He called the push into ethanol a
"boondoggle" motivated by farm-state politics and big profits. ‘

Dr. Pimentel, who first began criticizing ethanol as an energy alternative about 25 years ago,

‘said that he has never been supported by the oil industry. Dr. Patzek has worked as a

researcher for an oil company in the past but sa1d that his biofuels research had received no '
support from the industry.

Several environmental groups that support ethanol concede that the energy savings from corn- ,
based ethanol may be limited, but they say it will serve as a crucial bridge to more efficient
sources like switchgrass, a type of prairie grass that could potentially be used to produce
ethanol. '

The choice of whatfuel to use to run an ethanol plant Will also play a role in determining its
ultimate energy efficiency. In Hereford, Tex., White Energy expects to use natural gas to power
its ethanol plant, while another Dallas-based company, Panda Energy International, plans to
use Hereford's ample supplies of cow manure as fuel. ’

Driven by the high cost of natural gas, aboutilo of 39 ethanol plants under construction are
being designed to run on coal, according to Robert Mcllvaine, who runs a market research firm
in Northfield, Iil. ‘

Mr. Conway of the Agriculture Department called the move to cheaper and more abundant coal

http://www.nytimes.com/2006/06/25/business/25ethanolside.html?_r=l&pagewanted=print... 6/5/2008
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to run ethanol plants "preferable."

But Nathanael Greene, senior policy analyst at the Natural Resources Defense Council, which
has supported ethanol's use, disagreed, pointing out that burning coal normally produces twice

as much greenhouse gas as natural gas.

~ "This is going to significantly increase the local air pollution,” Mr. Greene said, "and diminish
the benefits of using ethanol " ' '

Copyright 2006 The New. York Tlmes Compﬂy
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Ethanol fuel from corn faulted as unsustamable subsndlzed food burnmg in analysns
by Cornell sclentlst

FOR RELEASE: Aug. 6, 2001

Contact: Ro_gér 'jse/gelken _
Office: 607-255-9736
E-Mail: hrs2@cornell.edu

ITHACA N.Y. -- Neither increases in government subsidies to corn-based ethanol fuel nor hlkCS in the
price of petroleum can overcome what one Cornell University agrlcultural scientist calls a fundamental
input-yield problem: It takes more energy to makeé ethanol from grain than the combustion of ethanol

produces. ” A ) S : —

——e——

At a time when ethanol-gasoline mixtures (gasohol) are touted-as the American answe to fossil fiel
shortages by corn producers, food processors and some lawmakers; Comell's David Pimentel takes a

longer range view. . -

"Abusing our precious cropla w_corn for an energy-i fici ‘ i w-grade

“automobile fuel amounts to_unsustainable, subsidized food burning," says the Cornell professor in the

"~ College of Agriculture and Life Sciences. Pimentel, who chaired a U.S. Department of Energy panel that

* ivestigated the energefics, economics and env1ronmental aspects of ethanol production several years
ago, subsequently conducted a. detalled analysis of the corn-to-car.fuel process. His findings will be
published in September, 2001 in the forthcoming Encyclopedia of Physical Sciences and Technology .

Among his findings are:

o An acre of U.S. corn yields about 7,110 pounds of corn for processing into 328 gallons of ethanol. But
planting, growing and harvesting that much corn requires about 140 gallons of fossil fuels and costs
$347 per acre, according to Pimentel's analysis. Thus, even before corn is converted to ethanol, the~
feedstock costs $1.05 per gallon of ethanol. :

o The energy economics get worse at the processing plants, whcre the grain is crushed and fermented.
As many as three distillation steps are needed to separate the 8 percent ethanol from the 92 percent
water. Additional treatment and energy are required to produce the 99.8 percent pure ethanol for mixing
with gasoline. o Adding up the energy costs of corn production and its conversion to ethanol, 131,000
BTUs are needed to make 1 gallon of ethanol. One gallon of ethanol has-an energy value of only 77,000
BTU. "Put another way," Pimentel says, "about 70 percent more energy is required to produce ethanol
than the energy that actually is in ethanol. Evermie you maky,gallon of ethanol there is a net energy
~Tossot 54,000 BTU." .

o Ethanol from corn costs about $1.74 per gallon to produce, compared with about 95 cents to produce a
gallon of gasoline. "That helps explain why fossil fuels -- not ethanol -- are used to produce ethanol,"
Pimentel says. "The growers and processors can't afford to burn ethanol to make ethanol. U.S. dI‘IVCI‘S
couldn't afford it, either, if it weren't for government sub51d1es to-artificially lower the price." '

'http:/_/www.news.cornell.edu/releases/AugOlZcorn"-bes‘edethanol.hre'.html.- ST 16/5/2008
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0 Most economic analyses of corn-to-ethanol production overlook the costs of environmental damages,
which Pimentel says should add another 23 cents per gallon. "Corn production in the U.S. erodes soil -
about 12 times faster than the soil can be reformed, and 1n1gaﬁng—eornmneymm_ﬁt
~faster than the natural recharge rate of ground water. The env1ronmental system in which corn is being
W ng rap1dly degraded. Corn should not be co resource for ethanol
—en < , 1s being converted into ethanol." ’

o The approximately $1 billion a year in current federal and state subsidies (mainly to large
corporations) for ethanol productlon are not the only costs to consumers, the Cornell scientist observes.
Subsidized corn results in highér prices for meat, milk and eggs because about 70 percent of corn grain -
is fed to livestock and poultry in the United States Increasmg ethanol production would further inflate
corn prices, Pimentel says, noting: "In addition to paying tax dollars for ethanol subs1d1es consumers
would be paymg s1gn1ﬁcantly h1gher food prices in the marketplace." »

NleGlS and. d1mes as1de some-drivers still. would rather see-their cars fueled by farms in the Midwest -
than by oil wells in the Middle East; Pimentel acknowledges so-he calculated the amount of corn
needed to power an automobﬂe :

o The average U S. automobﬂe traveling 10 000 miles.a year on pure ethanol (not a gasolme-ethanol
mix) would need about 852 gallons of the. corn-based fuel. This would take 11 acres to grow, based on
net ethanol productxon Th1s is the same amount of cropland required to feed seven Americans.

"~ olfall the automobxles in-the Unlted States were fueled with 100 percent ethanol a total of about 97
percent of U.S. land area would be needed to grow the corn feedstock Comn would cover nearly the total

" land area of the United States
-30-

| August release index | | Cornell News Service Home Page |

http:/www.news.cornell.edu/releases/ Aug01/corn-basedethanol.hrs.html o . 6/5/2008
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By David Tilman and Jason Hill -
Sunday, Marchrv25, 2007; BO1 *

The world has come full circle. A century ago our first transportatlon biofuels -- the hay and oats fed to .
our horses -- were replaced by gasohne Today, ethanol from corn and blodlesel from soybeans have
begun edgrng out gasohne and diesel. :

This has been hailed as an-overwhelmingly positive development that will help us reduce the threat of
climate change and ease our dependence on foreign oil. In political circles, ethanol is the flavor of the -

.day, and presidential candidates have been cycling through Iowa extolling its benefits. Lost in the

ethanol-induced euphoria, however, is the fact that three of our most fundamental needs -- food, energy,
and a livable and sustainable environment -- are now in direct conflict. Moreover, our recent anhalyses of
the full costs and benefits of various biofuels, performed at the University of Minnesota, present a
markedly different and more nuanced picture than has been heatrd on the campargn trail.

Some biofuels, if properly produced do have the potentral to prov1de climate- frlendly energy, but where
and how can we grow them? Our most fertile lands are already dedicated to food productlon As demand
for both food and energy increases, competition for fertile lands could raise food prices endugh to drive -
the poorer third of the globe into malnourishment. The destructlon of rainforests and other ecosystems to
make new farmland would threaten the continued existence of countless animal and plant species and
would increase the amount of chmate -changing carbon dioxide in the atmosphere -

F 1nd1ng and implementing solutions to the food, fuel and envrronment conﬂlct is one of the greatest
challenges facing humanity. But solutlons will be nelther adopted nor sought untll we understand the -
interlinked problems we face..

Fossil fuel use has pushed atmospheri¢ carbon dioxide higher than at any time during the past half-

million years. The global population has increased threefold in the past century and will increase by half
again, to 9 bllhon people, by 2050. Global food and fossil energy consumption are on trajectones to
double by 2050.

RN

Biofuels, such as ethanol made from corn, have the potential to prov1de us with cleaner energy. But’

because of how ¢orn ethanol currently is made, only about 20 percent of each gallon is "new" energy
That is because it takes a lot of "old" fossil energy to make it: diesel to run tractors, natural gas to make

~ fertilizer and, of course, fuel to run the refineries that convert corn to- ethanol.

If every one of the 70 million acres on whlch corn was grown in 2006 was used for ethanol, the amount
produced would displace only 12 percent of the U, S. gasoline market. Moreover, the "new" (non-fossrl)
energy gained would be very small -- just 2.4 percent of the market. Car tune- ups and proper tire air
pressure would save more energy. : :

There is another problem with relylng ona food-based biofuel, such as corn ethanol as the poor of

. Mexico can attest. In recent months, soaring corn prices, sparked by demand from ethanol plants, have

doubled the price of tortillas, a staple food. Tens of thousands of Mexico. Clty s poor ‘recently protested

» thls "ethanol tax" in the streets.

-http://W}Arw.washingtonpost.com/Wp-,dyn/c,ontent/article/ZQ07/03/23'/AR200703230l625 pf.... 6/5/2008
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In the Umted States, the protests have also begun -- in Congress. Representatives of the dairy, poultry
and livestock industries, which rely on corn as a pr1nc1pal animal feed, are seeking an end to subsidies
for corn ethanol in the hope of stabilizing corn prices. (It takes about three pounds of corn to produce a
pound of chicken, and seven or e1ght pounds to grow a pound of beef.) Profit margms are being

- squeezed, and meat prlces are r1s1ng :

-U.S. soybeans, Wthh are used to make biodiesel, may be about to follow coin's trajectory, escalating the'
food vs. fuel conflict. The National Biodiesel Board recently reported that 77 biodiesel productlon plants
. are under constructlon and that elght established plants are expandmg capac1ty : "

In terrns of environmental impact, all biofuels are not created equal Ethanol is the same chemical
product no matter what its source. But ethanol made from prairie grasses, from corn grown in llinois
and from sugar cane grown on newly cleared land in Brazil have radlcally different 1mpacts on
.greenhouse gases ~ :

a Corn like all plants isa natural part of the global carbon cycle. The growmg crop absorbs carbon
dioxide from the atmosphere so burning corn ethanol does not directly create any additional carbon. But
thatis only part of the story. All of the fossil fuels used to grow corn and charge it into ethanol release’
new carbon dioxide and other gréenhouse gases. The net effect is that ethanol from corn grown in the
Corn Belt does increase atmospheric greenhouse gases, and this increase is only about 15 percent less
than the increase caused by an equivalent amount of gasoline. Soybean biodiesel does better, causmg a
greenhouse gas increase that is about 40 percent less than that from petroleum d1esel :

In Brazil, ethanol made from sugar cane produces about twice as'much ethanol per acre.as corn.
Brazilian ethanol refineries get much of their power from burning cane residue, in effect recycling
carbon from the atmosphere. The environmental benefit is large. Sugar-cane ethanol grown on
establishied soils releases 80 percent less greenhouse gases than gasohne

But that isn't the case for sugar cane ethanol or soybean biodiesel from Brazil's newly cleared lands,
1nclud1ng tropical forests and savannas. Clearing land releases immense amounts of greenhouse gases
into the air, because much of the material in. the plants and so1l is broken down into carbon dioxide.

Plants and soil: contaln three times more carbon than the atmosphere. The trees and soil of an acre of
rainforest -- which, once cleared, is suitable for growing soybeans -- contain about 120 tons of organic .
carbon, An acre of tropical woodland or savanna, suitable for sugar cane, contains about half this
amount. About a fourth of the carbon in an ecosystem is released to the atmosphere as carbon dioxide
when trees are clear-cut, brush and branches are burned or rot, and roots decay. Even more is lost during
the first 20 to 50 years of farmlng, as so1l carbon decomposes into carbon dioxide and as wood products
are burned or decay. :

This means that when t_rop'ical woodland is cleared to produce sugar cane for ethanol, the greenhouse
gas released is about 50 percent greater than what occurs from the production and use of the-same .- *
amount of gasoline. And that statistic holds for’at least two decades. '

Simply being "renewable" does not automatrcally make a fuel better for the atmosphere than the fossil .
fuel it replaces, nor guarantee that society gains.any new energy by its production. The European Union
was recently shocked to learn that 'some of its imported biodiesel, derived from palm trees. planted on
rain-forest lands, was-more than tw1ce as bad for climate: warmmg as petroleum diesel. Sor much for the |
"benefits" of that form of biodiesel. : -

Ahttp://www.washlngtonpo_st.com/_wp—’dyn/contenUarticle/ZQO7/03/23/AR2007032'3'01625 _pf.... - 6/5/2008
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Although current Brazilian ethanol is envrronmentally frlendly, the long-term environmental
implications of buying more ethanol and biodiesel from Brazil, a possibility raised recently during
President Bush's trip to that country, are cloudy It could be harmful to both the climate and the -
preservation of tropical plant and ahimal species if it involved, d1rectly or 1nd1rectly, additional clearing
of native. ecosystems.

Concerns about the envrronmental effects of ethanol production are starting to be felt in the Umted
States as well. It appears that American farmers may add 10 million acres of corn this year to meet
booming demand for ethanol. Some of this land could come from millions of acres now set aside -
nationwide for conservation under a goverhment-subsidized program. Those uncultivated acres absorb
atmospheric carbon, so farming them and converting the corn into ethanol could release more carbon
dioxide into the air than would burmng gasoline. - ‘

There are b10fuel crops that can be grown with much less energy ‘and chemicals than the food crops we
currently use for biofuels.’And they can be grown on our less fertile land, especially land that has been
degraded by farming. This would decrease competition between food and biofuel. The United States has

" about 60 million acres of such land -- in the Conservatron Reserve Program, road edge rights-of- -way

and abandoned farrnlands

) :
In a 10-year experiment reported in Science magazme in December we explored how much bloenergy
could be produced by 18 different native prairie plant specres grown on highly degraded and infertile
soil. We planted 172 plots in central Minnesota with various combinations of these species, randomly

-chosen. We found, on this highly degraded land, that the plots planted with mixtures of many native

prairie perennial species yielded 238 percent more bioenergy than those planted with single species.
High plant diversity led to h1gh product1v1ty, and little fertilizer or chemlcal ‘weed or pest killers was

required.

The prairie "hay harvested from these plots can be used to create hlgh-value energy sources. For
instance, it can be mixed with coal and burned for electricity generation. It can be "gasified," then
chemically combined to make ethanol or synthetic gasoline. Or it can be burned in a turbine engine to
make electricity. A technique that is undergoing rapid development involves bioengineering enzymes

- that dlgest parts of plants (the cellulose) into sugars that are then fermented into ethanol.

Whether converted into electrlclty, ethanol or synthetic gasolme the high-diversity hay from infertile
land produced as much or more new usable energy per acre as corn for ethanol on fertrle land. And it
could be harvested year after year !

‘Even more surprising were the greenhouse gas benefits. When high- d1vers1ty mixtures of native plants

are grown on degraded soils, they remove carbon dioxide from the air. Much of this carbon ends up
stored in the soil. In essence, mixtures of native plants gradually restore the carbon levels that degraded

- -soils had before being cleared and farmed. Th1s benefit lasts for about a century.

Across the-full process of growing h1gh¢d1ver51ty prairie hay, converting it into an energy source and
using that energy, we found a net removal and storage of about a ton and a half of atmospheric carbon
dioxide per acre. The net effect is that ethanol or synthetic gasoline produced from this grass on

) degraded land can provide energy that actually reduces atr_nospheric levels of carbon dioxide.

When one of these carbon-negative biofuels is mixed with. gasolme the resulung blend releases less
carbon dioxide than traditional gasoline. :

http"://wwvv.washingtonpost;com/wp-dyn/content/articleIZ007/03/23/AR-2007Q3230l625;pf.... 6/5/2008 -
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~ Biofuels, if used properly, can help us balance our need for food, energy and a habitable and sustainable
environment. To help this happen, though, we need a national biofuels policy that favors our best
options. We must determine the carbon impacts of each method of making these fuels, then mandate fuel
blending that achieves a prescribed greenhouse gas reduction. We have the knowledge and technology
to start solving these problems. '

tilmah@u__mn.edu; hill0408@umn.edu

-David Tilman is an ecologist at the University of Minnesota and a member of the National Academy of
Sciences. Jason Hill is a research associate in the Department of Applied Economics at the University of
Minnesota. ' - ' :

© 2007 The Washingto_n Post Company
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Study Ethanol won't solve energy problems

Posted 7/10/2006 5:20 PM ET
By H. Josef Hebert, Assocrated Press

WASHlNGTON — Ethanol is far froma cure-.all f‘or fhe nation's energy problems. it's not as environmentally friendly as s_om_e :
supporters claim and would supply .only 12% of U.:S. motoring fuel — even if every acre of corn were used.

A number of researchers, the latestin a report'Monday, are warning about exaggerated expectations that ethanol could
dramatically change America's dependence on foreign oil by shifting motorists away from gasoline,

As far as alternative fuels are concerned, biodiesel from soybeans is'the better choice compared with corn-| produced ethanol,
University of Minnesota researchers concluded in an analysis Monday.’ :

But "neither can replace much petroleum without lmpactlng food supplies," the researchers concluded in the paper published '
in the Proceedmgs of the National Academy of Sciences. .

The paper said development of non-food materials such as switchgrass, pra|r|e grasses and woody plants to produce
cellulosic ethanol would be a major |mprovement with greater energy output and lower environmental impacts.

But creation of cellulosic ethanol remains in the laboratory research stage And even non-food sources of ethanol would fall
far short of replacing gasoline, most researchers agree. :

Biofuels.such as ethanol are "not a practical long-term solution,” and their widespread use — even from non-food crop
- sources — could have a "devastatlng" impact on agnculture two researchers at-the Magleve Research Center ofthe -
"Polytechnic UnlverS|ty of New York argued recently '

"Ethanol from 300 million acres of swnchgrass still. could not supply our present gasoline and diesel consumptlon which is
projected to double by 2025," the researchers, James Jordan and James Powell, wrote in‘an op-ed article in the Washlngton
Post."The agncultural effects of such a large-scale program would be devistating."

" In addition to a reductron in soil fertility by not plowing wastes back |nto the ground there is concern that usmg corn and
soybeans for ethanol would create competition for food crops.

But Geoff Cooper, a spokesman for the- Natlonal Corn Growers Association, calls suggestlons that the growth of ethanol W|lI
jeopardize food supplies as "fear mongering."

"There's absolutely no shortage of corn,"” said Cooper. He said demand for corn for livestock feed has been flat and that
increased production and expected higher yields per acre will provide plenty of corn to meet all needs.

In a frenzy to-respo_nd to public outcries about high gaso,line and crude oil prices, members of Congress as well as the Bush
administration have embraced ethanol as the alternative to ga\soline to help move the country closer to energy independence.

Ethanol, virtually all of lt made from corn in this country, also has‘been touted as the "green" alternative motor'v‘fuel with a.
" push to make it more widely available not only as a 10%. additive but with an 85% blend with gasoline.

"We definitely believe that biofuels (such as ethanol) have a signiﬁcant potential," said Jason Hill, lead author of the
University of Minnesota study. But he added that ethanol should not be viewed as "a savior" to our energy problems and its

‘hitn-/hisatndav nrintthig clickahilitv com/nt/ent?action=cnt&title=Studv%3 A +Ethanol+won...  6/5/2008
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rapid expansion as a motor fuel has its drawbacks, especially if it is dependent on food crops such as corn.and soybeans as
feedstock. - '

If every acre of corn were used for eihanol, it would replace only 12.3% of the gasoline used in .th_is country, Hill's study said,
~ adding that the energy gains of com-produced ethanol are only modest and the environmental impacts significant.

As a motor fuel, ethanol from com produces a modest 25% moré energy than is consumed — including from fossil fuels — in
growing the corn, converting it into ethanol and shipping it for use-in gasoline. :

While often touted as a ;'green" environmentally friendly fuel, corn-based ethanol's life cycle en\)ironmehtal impacts are mixed
as best, the researchers said. : o

Compared with gasoline, it produces 12% less "greenhouse" gasses linked to-global warming, according to the study. But the
researchers also said it has erivironmental drawbacks, including "markedly greater" releases of nitrogen, phosphorous and.
pesticides into waterways as rurioff ffom corn fields. Ethanol especially athigher concentrations'in gasoline, also produice
friore smog-causing po Utants than gasoline per unit of energy burned, the researchers said. ‘ :

"There's a lot of green in.the money that's',going into ethanol, but perhaps not so much green is coming outas far as the

environment,” said Hill, the lead author, in a telephone nteérview.

i

The~ethan6| industry says there's little new in the University of Minnesota study. -

“"'Everyone in the industry recogniZe,s tl_1ét there is ‘a"lir-nit on how much ethéﬁo_l you can prbdupe from corn,” said Matt Hartwig,
a spokesman for the Renewable. Fuels Association, which represents ethanol producers. ' ’ : .

- "Nobody is saying that ethanol is the silver bullet that is going to solve all our energy problems. it's going to take a whole host
. of technologies. ... But ethanol and other biofuels play a very critical role." : ) - " , R :

He said the University of Minnesota study is only 1hé latest to conclude that ethanol produces more energy than it consumes..
"More importantly, there is a significant reduction in petroleum use with ethanol,” he added. ) o

Last year abodt- 14% of the corn crop went to ethanol, compared with 11% four years ago. This year the amount of corn for
ethanol could be nearly one in every five bushels grown, or.19%, according to Agriculture. Department estimates.

The Corn Growers Association says that by 2015 a third of all the corn grown'— or 5.5 billion bushels — likely will be for
ethanol. The Energy Department says it has a’goal of 30% of the fuel used by motorists to be ethanol — both corn-based-and
cellulosic — by 2030: . : - N : .

Copyright 2007 Thé Associated Press. All rights reserved. This material may not be published, brodadcast, rewritten or
redistributed. e ' . - . o

" Find this article at: o
http:/iwww. usatoday.com/tech/new‘s/2006-07-1 0-ethanol-study_x.htm

D Check the box to include the list of links reférenced in the article.

Copyright 2008 USA TODAY, a division of Gannett Co. Inc.

Tthns Hrantndaxr rmeintthio nlinbahilitv cam Int/ont?actinn=cnt&titla=StdvoA3 A +F.ﬂ'mnn]+wm;l ; 6/5/2008



Lester Brown and Jonathan Lewis - Ethanol's Failed Promise @ Page 1 of 2

Advertisement

Ethanol's Failed Promise

By Lester Browﬁ énd Jonathan Lewis - .
Tuesday, April 22,2008 . .
HOp Biofuel & the Environment

The willingness to try, fail and try again is the essence ~ SmarterFuelFuture.org

of scientific progress. The same sometimes holds true X : .

for public policy. It is in this spirit that today, Earth Did You KNow Biofuels Can
Day, we call upon Congress to revisit recently enacted | Increase GHG Emissions?
federal mandates requiring the diversion of foodstuffs ' :

for production of biofuels. These "food-to-fuel" : B .

mandates were meant to move America toward energy
- independence and mitigate. global climate change. But
the evidence irrefutably demonstrates that this policy
is not delivering on either goal. In fact, it is causing
environmental harm and contributing to a growing global food crisis.

Food-to-fuel mandates were created for the right reasons. The hope of using American-grown crops to
fuel our cars seemed like a win-win-win scenario: Our farmers would enjoy the benefit of crop-price
stability. Our national security would be ¢nhanced by having a new domestic energy source. Our
environment would be protected by a cleaner fuel. But the likelihood of these outcomes was never
seriously tested, and new evidence has shown that the justifications for these mandates were inaccurate.

It is now abundantly.clear that food-to-fuel mandates are leading to increased environmental damage.
First, producing ethanol requires huge amounts of energy -- most of which comes’ from coal. Second, the
production process creates a number of hazardous byproducts, and some production facilities are
_reportedly dumping these in local water sources. ‘

" Third, food-to-fuel mandates are helping drive up the price of agricultural staples, leading to significant

changes in land use with major environmental harm. Here in the United States, farmers are pulling land
out of the federal conservation program, threatening fragile habitats. Increased agricultural production
also means increased fertilizer use. The National Academy of Sciences reported last month that meeting
the congressional food-to-fuel mandate by 2022 would lead to a 10 to 19 percent increase in the size of
 the Gulf of Mexico's "dead zone" -- an area so polluted by fertilizer runoff that no aquatic life can:
survive there. ' '

‘Most troubling, though, is that the higher food prices caused in large part by food-to-fuel mandates ~
create incentives for global deforestation, including in the Amazon basin. As Time magazine reported
this month, huge swaths of forest are being cleared for agricultural development. The result is '
devastating: We lose an ecological treastre and critical habitat for endangered species, as well as the
world's largest "carbon sink." And when the forests are cleared and the land plowed for farming, the
carbon that had been sequestered in the plants and soil is released. Princeton scholar Tim Searchinger
" has modeled this impact and reports in Science magazine that the net impact of the food-to-fuel push

will be an increase in global carbon emissions -- and thus a catalyst for climate change.

Meanwhile, the mandates are not reducing our dependence on foreign oil. Last year, the United States

burned about a quarter of its national corh supply as fuel -- and this led to only a 1 percent reduction in-
“the country's oil cqﬁSumption: ' : '

http ;//www.washingtonpost.conﬂwp-dyn/content/articie/ZOO 8/04/21/AR2008042102555 p... 41/'29/20 13
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Turning one-fourth of our corn into fuel is affecting global food prices. U.S. food prices are rising at
twice the rate of inflation, hitting the pocketbooks of lower-income Americans and people living on

‘fixed incomes. Globally, the United Nations and other relief organizations are facing gaping shortfalls as

the cost of food outpaces their ablhty to provide aid for the 800 million people who lack food security.
Deadly food riots have broken out in dozens of nations in the past few months, most recently in Haiti
and Egypt. World Bank President Robert Zoellick warns of a global food emergency. The immediate
necessary step is.a major increase in global food aid. But beyond that, America must stop contributing to
food price inflation through mandates that force us to use food to feed our cars instead of to feed people.

Taking these together -- the environmental damage, the human pain of food price inflation, the failure to
reduce our dependence on oil -- it is impossible to avoid the conclusion that food-to-fuel inandates have
failed. Congress took a big chance on biofuels that, unfortunately, has not worked out. Now, in the spirit
of progress, let us slearn the appropriate lessons from this setback, and let us act quickly to mitigate the
damage and set upon a new course that holds greater promise for meetmg the challenges ahead.

Lester Brown is founder and president of the Earth Policy Institute. Jonathan Lewis is a climate
specialist and lawyer with the Clean Air Task Force.

* View all comments that have been posted about this article.
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State of New Hampshire
HOUSE OF REPRESENTATIVES

CONCORD

Testimony of Rep Edmond Gionet. Grafton 3, to the Science, Technology and Energy
Committee on HB 362
January 29, 2013

“Results of extensive research coupled with the actual use of ethanol blends, I submit the
following testimony against the use of it.

Starting with the willingness to try, fail and try again is the essence of scientific progress.
The-same sometimes is true for public policy. It is in this spirit that today we call upon
Congress to revisit and reconsider the enacted federal mandates requiring the diversion of
food stuffs for production of bio fuels. These “food-to-fuel” mandates were meant to
move America toward energy independence and mitigate global climate change. But the
evidence irrefutably demonstrates that this policy is not delivering on either goal. It is
causmg env1ronmenta1 harm and contributing to a growmg global food crisis.

Food-to-fuel mandates were created for the right reasons. The hopes of using American
grown corn for our cars seemed like a win-win-win scenario. Our farmers would enjoy
the benefits of crop-price stabilization. Our national security ‘would be enhanced by -

. having a new domestic energy source. Our environment would be protected by cleaner
fuel. But the likelihood of these outcomes were never seriously tested. New evidence
has shown that the justification of these mandates were inaccurate.

It is now abundantly clear that the food-to-fuel mandates are leading to increased -
environmental danger. First, producing ethanol requires huge amounts of energy—most
of which comes from coal. Second, production process creates a number of hazardous
by-products and some.production facilities are reportedly dumping these in local water
sources. Third, food-to-fuel mandates are helping drive up the price of agricultural
staples leading to significant changes in land use with major environmental harm. Here
in.the United States, farmers are pulling out of the federal conservation program,
threatening fragile habitats. Increased agriculture also means increased fertilizer use.
The National Academy of Science reported that more of the Congressional food-to-fuel
mandates by 2022 would lead to a 10-19 percent increase in the Gulf of Mexico “dead

- zone,” an area so polluted by fertilizer runoff that no aquatic life can survive there.

Most troubling though is that the higher food prices caused in large part by food-to-fuel
mandated incentives for forest deforestation, including in the Amazon Basin. Time’
Magazine reported that huge swaths of forest are being cleared for agricultural
development. The results are devastating. With an ecological treasure and critical
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habitat for endangered as well as the world’s largest “carbon sink and when the forests
are cleared and the land plowed for farming, the carbon that has been sequestered in the
. plants and soil is released. This event has been modeled and science magazines report
that the net impact of the food-to-fuel push will be an increase in carbon emissions, and
thus a catalyst for climate change. :

Meanwhile, the mandates are not redicing our dependence on foreign oil.. The United
States in 2008 burned about a quarter of its national corn supply as fuel and this led to
only 1% reduction in the country’s oil consumption. '

Turning one fourth of our corn into fuel is affecting global food prices. U.S. food prices

_are rising at an alarming rate with inflation, hitting the pocketbooks of lower-income
Americans and people living on fixed incomes. Globally, the United Nations and other
relief organizations are facing gaping shortfalls. A shortage of food outpaces their ability
to provide food for over 800 million people who lack food security. Deaths and riots
have broken out in dozens of nations in the past few months--warnings of a global food
emergency. The immediate necessary stép for major increase in global food aid. But
beyond that, America must stop contributing to food price increases through mandates
that force us to use food to feed cars instead of to feed people.

Taking these together — the environmental damage, the human pain of food price |
inflations, the failure to reduce our dependence on oil -- it is impossible to avoid the
conclusion that food-to-fuel mandate failed. Congress took a big chance on bio fuels.
That, unfortunately, “has not worked.” Now in the name of progress, let us learn the
appropriate lessons from this setback, and let us act quickly to mitigate the damages and -
set upon a new course that holds greater promise ahead

In closing, it is a known fact that the use of ethanol i is more costly and less efficient and is
corrosive. It’s time to move on.

TDD Access: Relay NH 1-800-735-2964



The State of New Hampshire
, DEPARTMENT OF ENVIRONMENTAL SERVICES

' Thomas S. Burack, Commissioner

January 29, 2013

The Honorable David Borden, Chairman
N.H. House of Representatives

Science, Technology, and Energy Committee
Legislative Office Building, Room 304
Concord, New Hampshire 03301

Re:  House Bill 362, banning corn-based ethanol as an additive to gasoline sold in New
Hampshire.

Dear Chairman Borden and Members of the Committee:

Thank you for the opportunity to comment on behalf of the Department of Environmental
Services (DES) regarding House Bill 362, which seeks to ban the manufacture of corn-based
ethanol intended for use in New Hampshire, and to ban the sale of gasoline containing corn-
based ethanol in New Hampshire. While DES understands the concerns relative to increasing
use of corn to produce ethanol, the department is opposed to this bill due to potential conflict
with feder: otential for this action to result in supply disruption and/or price volatility
in the state. ' —

Motor vehicle fuel is subject to federal regulatory requirements of the Renewable Fuels
Standard (RFS), established by the 2005 Energy Policy Act and modified (RFS2) by the 2007
Energy Independence and Security Act (EISA). The RFS mandated inclusion of a certain annual
volume of renewable fuel in gasoline. RFS2, adopted in response to concerns related to the
sustainability of crop-based fuels including greenhouse gas (GHG) emissions and food shortages,
made two very significant changes to the original standard. First, it differentiated between
categories of renewable fuel, including cellulosic and advanced biofuels, and set separate volume
requirements for each. RFS2 also required EPA to apply lifecycle GHG performance threshold
standards to ensure that each category of renewable fuel emits fewer greenhouse gases than the
petroleum fuel it replaces. The lifecycle analysis is inclusive of energy and emissions inputs for
fuel and feedstock production, indirect land use impacts, distribution and use. It also includes
results of economic modeling that predicts changes in agricultural markets. Through this
mechanism RFS2 creates a limited market incentive for conventional corn ethanol and a
significant market incentive for cellulosic and advanced biofuels.

The nation’s fuel supply is also regulated under the Clean Air Act Amendments of 1990
(CAA) which, in Section 211(c)(4), place certain limitations on a state’s legal authority to
control the composition of fuel offered for sale in a state. Specifically, Section 211(c)(4) states:

DES Web site: www.des.nh.gov
P.O. Box 95, 29 Hazen Drive, Concord, New Hampshire 03302-0095
" Telephone: (603) 271-1370 ¢ Fax: (603) 271-1381 « TDD Access: Relay NH 1-800-735-2964
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“Except as otherwise provided in subparagraph (B) or (C), no State (or political
subdivision thereof) may prescribe or attempt to enforce, Jor purposes of motor vehicle
emission control, any control or prohibition respecting any characterzst‘zc or component
of a fuel or fuel additive in a motor vehicle or motor vehicle engine”

The potential conflict of a NH corn-ethanol ban with federal CAA requirements could put
NH petroleum suppliers in a difficult position, forcing them to choose between complying with
federal law or with state law. In addition to fuel supply disruptions and price volatility, this
could also result in costly and protracted litigation brought by either the industry or the federal
government, or both, to resolve the conflict.

A ban on corn ethanol in New Hampshire would also likely result in litigation on another
front. California’s efforts to implement a regulation that would discourage use of some sources
of corn-based ethanol were met with a vigorous lawsuit from mid-west farming interests. A
December 2011 Federal District Court issued an injunction against implementation of the rule
while the courts determine whether the program violates the US Constitution’s Commerce
Clause by seeking to control conduct beyond the boundary of the state and thus violated the
Commerce Clause’s “strict scrutiny” test because it “directly regulates or discriminates against”
interstate commerce. While the injunction was stayed in April 2012 a final ruling has not yet
been issued. It is anticipated this case will be appealed all the way to the U.S. Supreme Court,
and it can be assumed that a targeted ban such as that proposed by HB 362 would face snmlar
challenges.

In past testimony on similar bills the department has noted the potential for supply or
price disruptions to New Hampshire motorists from a ban on corn ethariol due to lack of a
gasoline terminal in the state and the relatively 16w volume of fuel used here. HB 362 seeks to
address this issue by including a contingency clause whereby the ban would only take effect if
two other New England states were to also adopt similar legislation. Given the above noted
court ruling it appears very unlikely that such a contingency would be met until such time as
there has been a final ruling by the U.S. Supreme Court an action that is probably several years
in the future.

‘Thank you for the opportunity to provide testimony on this bill. Shotild you have further
questions or need additional information please feel free to contact Craig Wright, Acting ]
Director, Air Resources Division (271-1088, craig.wright@des.nh.gov) or Rebecca Ohler,
Transportation and Energy Programs Manager (271-6749, rebecca.ohler@des.nh.gov).

w~ Thomas S. Burack
Commissioner

cc: HB 362 sponsors
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110 Stark Street, Manchester, NH 03101-1977
Tel.: (603) 669-9333, Fax: (603) 623-1137
E-mail: advecacy@grocers.org

Web Site: www.grocers.org

Testimony of NH Grocers Association
Regarding
House Bill # 362
Banning the Sale of Gasoline Containing Corn-Based Ethanol
Tuesday, January 29, 2013

Good morning Mr. Chairman and members of the Committee. Again, for the record, my name is John
Dumais and I am the President of the New Hampshire Grocers Association NHGA). We appear in opposition to
this Bill.

I understand that some of you may think that it is odd for grocers to support using corn corps to make
Ethanol for gasoline. After all, by diverting corn crops, many items from animal feed to cooking oils and a
primary ingredient in many food items is making consumable products more expensive. It would be great to
return corn and its by-products to its traditional role.

However, eliminating ethanol from gasoline is not a viable option for a small state like New Hampshire;
and perhaps not even for the whole Northeast region. First there are not enough refineries to make a special
‘batch’ of fuel just for our state. If there was it would drive up the cost by at least 10 cents more per gallon.

Our food stores have to truck in over 85% of all of our food supplies. Annually that would mean an
additional $9,000 to $10,000 for every tractor trailer delivering groceries and think what that would do to your
wallet at the checkout!

And what about our stores that sell gasoline? With such a limited supply of product very few stores (some
estimate 2 or 3 in the entire state) would be able to sell gas without corn-based ethanol. If that were the case,
everyone would be forced to find available gas outside the borders of our state.

This Bill, while it has good intentions carries with it dire consequences. Even if one other New England
state were to implement this first, New Hampshire would still be left with a huge disadvantage to our own
residents and dramatically impact tourism.

This is one Bill we cannot initiate alone. Even on a region-wide level it would have similar penalties. It is
our opinion that the only resolution to this must come with implementation at the federal level, where all states
would have to eliminate corn-based ethanol form gasoline, all at the same time.

For these reasons, we ask you to find this Bill, INEXPEDIENT TO LEGISLATE>
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' HOUSE COMMITTEE ON SCIENCE, TECHNOLOGY AND ENERGY
EXECUTIVE SESSION on HB 362

BILL TITLE: banning corn-based ethanol as an additive to gasoline sold in New
. ! Hampshire.

DATE: 2-5-13

LOB ROOM: 304

Amendments:
Sponsor: Rep. Pastor OLS Document#: 2013 0184h
Sponsor: Rep. OLS Document #:
Sponsor: Rep. . OLS Document #:

Motions: TP/A, ITL, Retained (Please circle one.)

Moved by Rep. Pastor
Seconded by Rep. Reilly

Vote: 12-8 (Please attach record of roll call vote.)

Motions: OTP, OTP/A, ITL, Retained (Please circle one.)
Moved by Rep.
Seconded by Rep.

Vote: Final vote not taken; continue Exec Session (Please attach record of roll call vote.)

CONSENT CALENDAR VOTE: {Type VOTE}
(Vote to place on Consent Calendar must be unanimous.)

Statement of Intent: Refer to Committee Réport

Respectfully submitted,

Rep. Jane E. Beaulieu, Clerk




HOUSE COMMITTEE ON SCIENCE, TECHNOLOGY AND ENERGY

BILL TITLE: banning corn-based eth-anol as an additive to gasoline sold in New
Hampshire.
DATE: 2-5-13

@

LOB ROOM: 30%-

Amendments:

Sponsor: Rep. éﬂ%% OLS Document #: 20 6 3 ”Otgqﬂ

Sponsor: Rep. OLS Document #:

'Sponsor: Rep. ' OLS Document #:

M%ﬁ'ons: @OTP/A ITL, Retained (Please circle one.)

A NEE-T Y 8 AHEDD
Seconded by Rep. Qg‘/ LL .

Vote: (Please attach record of roll call vote.)

OTRQ! ITL Re

Moved by Rep. g ARVS? v

Motions: gained (Please circle one.)

-

Seconded by Rep

Vote: (Please attach recodd of roll call vote.)

CONSENT CALENDAR VOTE: Consent or Regular (Circle One)

(Vote to place on Consent Calendar must be unanimous.)

Statement of Intent: Refer to Committee Report
Respectfully submitted,

Rep. Robert E. Introne, Clerk
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Bill #: Vi 22 3&9“’ Title: M WMW

" PH Date: / LO‘ ‘.3 ' Exec Session Date: 0’& / 5-/ /‘%

[Townsend, Charles L, V Chairman .

STATE OF NEW HAMPSHIRE 1/10/2013'11:27:09 AM
. OFFICE OF THE HOUSE CLERK Roll Call Committee Reglsters
: _ 4 ’ Report
2013 SESSION

SCIENCE, TECHNOLOGY AND ENERGY

Motion: : M!ﬁ A Q&?‘/ A W\ _ Amendment #: _ 6”3 — 0 \t gc\hl\x

NAYS

<
m
>
(V2]

MEMBER

X

Borden, David A, Chairman

Cali-Pitts, Jacqueline A

Levasseur, Nickolas J | X

P
o
h

Pastor, Beatriz

Baber, William S

[Backus, Robert A

Grossman, Kenneth

Mann, John E

Raymond, Ian P

Shepardson, Marjorie J

Introne, Robert E, Clerk

Devine, James E

|Rappaport, Laurence M-

Bradley, Lester W

Reilly, Harold T-

“|Khan, Aboul B

| XK ' xﬁ(k%%%x

LeVasseur, Richard D L } - \(X
Murotake, David K 1 : R
Vadney, Herbert R R ' | | P
TOTAL VOTE: - I A T
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STATE OF NEW HAMPSHIRE
. OFFICE OF THE HOUSE CLERK

2013 SESSION

SCIENCE, TECHNOLOGY AND ENERGY

Bill #: 3@L

rite:_ AN LoRY BASED ETHANMOL

1/10/2013 11:27:09 AM
Roll Call Committee Register.
Report : :

Exec Session'Date: g/ /-b/ /

v

~ PH Date: [ / ?\q / ig _ : ‘ _ i
Motibn: m’ «E QOlepEEQ— Amendment #: Zﬁ—, 3 - ’O[ gq
‘ ! - AMEND ' .
MEMBER ﬁ YEAS NAYS

Borden, David A, Chairman

|[Townsend, Charles L, V Chairman, ™\

Cali-Pitts, Jacqueline A

A\

Levasseur, Nickolas J

\,

|Pastor, Beatriz

Baber, William S

Backus, Robert A

Grossman, Kenneth

Manh, John E

Raymond, Ian P

" |Shepardson, Marjorie J .

Introne, Robert E, Clerk

Devine, James E

|Rappaport, Laurence M-

Bradley, Lester W

Reilly, Harold T

“|Khan, Aboul B

LeVasseur, Richard D,
Murotake, David K -

|Vadney, Herbert R

- [TOTAL VOTE:

o b
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EXECU’fIVE SESSION on HB 362 (Continued)

BILL TITLE: banning cor;p-based ethanol as an additive to gasoline sold in New

Hampshire. :
DATE: ' 2-19-13
LOB ROOM: 302
Amendments:
Sponsor: Rep. Pastor ‘ OLS Document #: 2013 0350h
Sbonsor: Rep. 'I OLS Document #:
Sponsor: Rep. : o OLS Document #:

Motions: OTP/A, ITL, zRetained (Please circle ohe.)

: |
Moved by Rep. Backus

Seconded by Rep. Khan

"Vote: 11-6 (Please attaqh record of roll call vote.)

Motions: OTP,ITL, Retained (Please circle one.) .

» HOUSE COMMIT’I‘;EE O;N SCIENCE, TECHNOLOGY AND ENERGY
Moved by Rep. Backus
Seconded by Rep. Khan

Vote: ~ 11-6 (Please attach record of roll call vote.)

} . , CONSENT CALENDAR VOTE: Consent ofCircle One)

(Vote to place on Consent Calendar must be unanimous.)
Statement of Intent: Refer to Committee Repdrti .
Respectfully submitted,

Rep. Robert E. Introne, Clerk




HOUSE COMMITTEE ON SCIENCE, TECHNOLOGY AND ENERGY

BILL TITLE:

EXECUTIVE SESSION on HB 362

banning corn-based ethanol as.an additive to gasoline sold in New

Hampshire. ?
DATE: 33@/ | Q( g \
LOB ROOM: 302
Amendments: ' , J;\
e g 0350
Sponsor: Rep 27 /I} o L OLS Document #: 2&15 : b
Sponsor: Rep. OLS Document #: /O (A/D@TH
Sponsor: Rep. OLS Document #: [ Z (ﬂ A
Motions: OTP, OTP/A, ITL, Retained (Please circle one.) ‘
Moved by Rep. ?A@KLLS AN

‘Seconded by Rep. %’W

Vote: .

(Please attach record of roll call vote.)

Motions: OTP,ITL’, Retained (Please circle one.)
Moved by Rep. @A E/K v\ S

Seconded by Rep. KHW |

_Vote: (Please attach record of roll call vote.) L
CONSENT CALENDAR VOTE: Consent, o (Circle One)
(Vote to place on Consent Calendar must be unanimous.)
Statement of Intent: Refer to Committee Report

Respectfully submitted,

Rep. Robert E. Introne, Clerk
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REGULAR CALENDAR

February 27, 2013

Ers HOUSE OF REPRESENTATIVES

REPORT OF COMMITTEE

The Committee on SCIENCE, TECHNOLOGY AND

ENERGY to W'hich% was referred HB362,

AN ACT banning corn-based ethanol aIs an addItive to
gasoline sold in New Hampshire. ‘Héving cvo\nsidered
the same, report tHe same with the following
éméndment, an(I tﬁe recommendation that the bill

OUGHT TO PASS WITH AMENDMENT.

S Rep RobertABackus o

FOR THE COMMITTEE

Original: House Clerk
Cc: Committee Bill Flle




COMMITTEE REPORT

Committee: | SCIENCE, TECHNOLOGY AND ENERGY
Bill Number: ~ - || AB362 . -
Title: , bannifxg corn-based ethanol as an additive to

gasoline sold in New Hampshire.

Date: h . : February 20, 2013
Consent Calendar: | - NO '

Recommendation: | OUGHT TO PASS WITH AMENDMENT

STATEMENT OF INTENT

All members of the Committee expressly endorsed the goal of moving New
Hampshire away from using corn based ethanol as a component of gasoline in New

. Hampshire and agreed that using a food crop for transportation fuel is not good

public policy. The majority further believes that, as amended, the bill contains
sufficient protection against the possibility that New Hampshire, standing alone in
this position, might require its own “boutique” gasoline and lack sufficient market
power to cause suppliers to offer gasoline which does not include corn-based ethanol
at a reasonable price. Ample assurance against this concern is provided by the
amendment which conditions any New Hampshire ban on three other New England
states (or four out of the six states) joining in the ban or by the Air Pollution
Advisory Committee certifying the ready availability of a non corn based ethanol
gasoline blend in New Hampshire at a reasonable price.

Vote 11-6.

Rep. Robert A Backus
FOR THE COMMITTEE

Original: House Clerk
Cc: Committee Bill File




REGULAR CALENDAR

.SCIENCE, TECHNOLOGY AND ENERGY
HB362, banning corn-based ethanol as an additive to gasoline sold in New Hampshire. OUGHT TO
PASS WITH AMENDMENT. ' ‘

* Rep. Robert A Backus for SCIENCE, TECHNOLOGY AND ENERGY. All members of the

Committee expressly endorsed thé goal of moving New Hampshire away from using corn based
ethanol as a component of gasoline in New Hampshire and agreed that using a food crop for
transportation fuel is not good public policy. The majority further believes that, as amended, the bill
contains sufficient protection against the possibility that New Hampshire, standing alone in this
position, might require its own “boutique” gasoline and lack sufficient market power to cause
suppliers to offer gasoline which does not include corn-based ethanol at a reasonable price. Ample
assurance against this concern is provided by the amendment which conditions any New Hampshire
ban on three other New England states (or four out of the six states) joining in the ban or by the Air
Pollution Advisory Committee certifying the ready availability of a non corn based ethanol gasoline
blend in New Hampshire at a reasonable price. Vote 11-6.

Original: House Clerk
Cc: Committee Bill File




. . gasoline blend in New Hampshire

: o Fﬁm Jya o .
Stapler- Carol T Q%P /Z/@ém
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From: David Borden [dawd@oursustamablenh com] .
Sent:  Wednesday, February 20, 2013 6:33AM
TB: ~ Stapler, Carol t

Cc: Nick Levasseur; Beatriz: Pastor
Subject HB 362 Blurb

" Dear Carol:

Here is the blurb from Bob Backus

HB 362 prohibiting use of corn based ethanol in gasoline. MAJ ORI ‘OUGHT TO PASS
" WITH AMENDMENT-
Representative Robert Backus for the Majority of Science, Tec ology and Energy:
All members of the Committee expressly endorsed the goal of moving New Hampshire away
from using corn based ethanol as a component of gasoline ji New Hampshire and agreed that
using a food crop for transportation fuel is not good publi€ policy. The majority further believes
that, as amended, the bill contains sufficient protection ainst the possibility that New
Hampshire, standing alone in this position, might requiye its own “boutique™ gasoline and lack
~ sufficient market power to cause supphers to offer-aen-ethanel-gasoling at a reasonable price.

~ Ample assurance against this concern is provided by the amendment which conditions any New
Hampshire ban on three other New England states (or four out of the six states) joining in the ban
or by the Air Pollution Advisory Coz;r_rg__lttzz ce“tlfymg the availability of a nonethanol basgd=-

i 4\
f Zﬁpé Corn - éé’fé’/

- VOTE: 11-6. ‘
Devi \gtna [esmoble price.
David Borden " ¢ ‘e |
PO Box 167 :

40 Walbach St.

New Castle, NH 03854 -
603-436-4132 '
. Mobile 603-848-0463

2/20/2013

Nick Levassuer will send one this mbrning' ‘ o Wﬂﬁg
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Stapler, Carol

From: David Borden [david@oursusiainablenh com]
Sent:  Wednesday, February 20, 2013 7:30 AM

To: Backus, Bob

Cc: Stapler, Carol; Cltownsend

Subject: Re: Blurb for HB 362

Eloquent. Thanks

On Wed, Feb 20, 2013 at 6:27 AM, Backus Bob <Bob.Backus@leg.state.nh.us> wrote:
 HB 362, prohibiting use of corn based ethanol in gasoline. MAJORITY :OUGHT TO PASS WITH
- AMENDMENT
' Representatlve Robert Backus for the Majority of Science, Technology and Energy:
All members of the Committee expressly endorsed the goal of moving New Hampshire away from
. using corn based ethanol as a component of gasoline in New Hampshire and agreed that using a food
* crop for transportation fuel is not good public policy. The majority further believes that, as amended,
the bill contains sufficient protection against the possibility that New Hampshire, standing alone in this
position, might require its own “boutique” gasoline and lack sufficient market power to cause suppliers
* to offer non ethanol gasoline at a reasonable price.
" Ample assurance against this concern is provided by the amendment which conditions any New
! Hampshire ban on three other New England states (or four out of the six states) joining in the ban or
by the Air Pollution Advisory Committee certifying the availability of a non ethanol based gasoline blend
© in New Hampshire.
. VOTE: 11-6..

David Borden

PO Box 167

40 Walbach St.

New Castle, NH 03854
603-436-4132

Mobile 603-848-0463

2/20/2013
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