M arch 2004

BCO Newsdletter
Bioenergy - Climate Protection - Oil Reduction

INTHISEDITION:

COMMENTARY

The Hype About Hydrogen, Dr. Joseph Romm

FEATURE ARTICLES

RFS, Energy Bill Update

RFG Requirements, Transitions to Ethanol

Biobased Products Proposed Rule, USDA Summit, Public Comments

LEGISLATIVE UPDATES

Farm Bill Renewable Energy Cutsin Administration’s Budget

Sun Grant Research Initiative Funding in Omnibus Package

Legislation on MTBE Contamination Prevention I ntroduced

Price Fixing Investigated

RECENT STUDIES

A Better Way to Get from Here to There: A Commentary on the Hydrogen Economy and a
Proposal for an Alternative Strategy”

University of Minnesota : First Efficient Hydrogen Production from Renewable Fuel Source

Study Finds Biodiesel Blend Able to Reduce NOx Emissions

NEWSBRIEFS
UPCOMING EVENTS
NOTABLE QUOTABLES

Page 1




BCO Newsdletter Environmental & Energy Study Institute (EESI)

M ar ch 2004

COMMENTARY

The Hype About Hydrogen

Joseph J. Romm

Which will win in the race for an alternative carbon-free fuel: hydrogen or biofuels? Certainly hydrogen has gotten al
the recent hype, since President Bush announced a $1.2 billion research initiative in his 2003 State of the Union address.

Y et, for al the hype, a number of new independent studies raise serious doubts about the prospects for hydrogen cars.

In February, a prestigious National Academy of Sciences panel concluded, “In the best-case scenario, the transition to a
hydrogen economy would take many decades, and any reductionsin oil imports and carbon dioxide emissions are likely
to be minor during the next 25 years.” And that’sthe best case. Realistically, as| explained in my new book, The Hype
about Hydrogen (Island Press, March 2004), a premature push towards hydrogen cars would undermine efforts to reduce
global warming.

For hydrogen cars to become practical for consumers and desirable for the environment several magjor technology break-
throughs will be required and the nation will have to shift its energy policy towards clean energy sources. As someone
who hel ped oversee the Department of Energy’s clean energy program in the mid-1990s—and aten-fold funding in-
crease for hydrogen—I believe continued research remains important because of hydrogen’s potentia to provide a pollu-
tion-free substitute for oil post-2030.

But going beyond research and development (R& D) at this point to actually building the hydrogen infrastructure—as
many advocate—is both unjustified and unwise. Here'swhy.

MULTIPLE BREAKTHROUGHS NEEDED

A hydrogen economy rests on two pillars: a pollution-free source for hydrogen, and afuel cell for converting it into use-
ful energy without generating pollution. Fuel cells are small, modular, electrochemical devices, similar to batteries, but
which can be continuously fueled. For most purposes, you can think of afuel cell asa*“black box” that takesin hydro-
gen and oxygen and puts out only water plus electricity and heat.

Hydrogen is not areadily accessible energy source like coa or wind. It is bound up tightly in molecules like water and
natural gas, so it is expensive and energy-intensive to extract and purify. More than 95% of U.S. hydrogen is produced
from natural gas because that is the cheapest method, athough such hydrogen is still far more expensive than gasoline.
A hydrogen infrastructure built around current technologies would cost more than $600 billion, according to an Argonne
National Laboratory study.

Last September, a panel of scientists convened by the U.S. Department of Energy (DOE) reported that transportation
fuel cells*can now deliver power at about $3000/peak-kilowatt (kW) compared with $35/peak-kW for internal combus-
tion engines.” The most mature hydrogen storage systems—using ultrahigh pressure—contain seven to ten times less
energy per unit volume than gasoline, and require a significant amount of compression energy. The National Academy
study concluded such storage has “little promise of long-term practicality.”

The DOE pand noted, “to be economically competitive with the present fossil fuel economy,” the cost of producing
hydrogen would have to be reduced “by afactor of 4.” They concluded that bridging these gaps requires "revolutionary
conceptual breakthroughs’ and a“long-range program of innovative, high risk/high payoff basic research.”

If this sounds like it will be along time before we see acommercialy viable car, that should be no surprise. Technol-
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ogy breakthroughs that revolutionize the energy sector are rare. Wind power and solar power have each taken two dec-
ades to achieve atenfold decline in prices, and they still comprise well under 1% of U.S. electricity generation.

Alternative fuel vehicles are an even greater challenge because they must overcome the trillion-dollar investment in the
gasoline fueling infrastructure. Based on discussions with dozens of experts, it isunlikely that hydrogen cars will
achieve even afive percent market share by 2030. But we needn’t be in a hurry to deploy hydrogen cars.

THE ENVIRONMENTAL CHALLENGE
Any premature push toward hydrogen cars would mean the hydrogen would come from the cheapest source today, natu-
ral gas. Yet, North American gas supply constraints mean we would just be trading imported gas for imported oil.

More important, afuel cell car running on hydrogen from natural gas will not reduce greenhouse gases compared to hy-
brids like the Toyota Prius running on gasoline. In fact, given the hydrogen fueling stations Roya Dutch/Shell proposes
to build, fuel cell vehicleswould generate about twice the greenhouse gas emissions of the best hybrids. Hydrogen cars
would aso have more total emissions of oxides of nitrogen and mercury than the best new hybrids.

Equally important, such a strategy would divert natural gas from afar better use—replacing the power generated from
coal plants. A megawatt-hour of electricity from combined cycle natural gas plants rel eases about 800 pounds of carbon
dioxide, whereas a megawatt-hour of even new coal plants can release more than 2200 pounds. If the nation had an
unlimited supply of cheap natural gas, we could use it for al purposes, but we do not. We need it for clean power.

Similarly, electricity from renewables can directly displace four times as much carbon dioxide from coa power com-
pared with using that renewable power to make hydrogen for fuel cell vehicles. And these savings can dl be achieved
without spending hundreds of billions of dollars on a new hydrogen infrastructure and fuel cell vehicles. A July 2003
analysis in Science magazine concluded: “Until CO, emissions from electricity generation are virtually eliminated, it will
be far more cost-effective to use new CO,-neutral electricity (e.g., wind or nuclear) to reduce emissions by substituting
for fossil-generated electricity.”

The U.S. Congress, however, won't even pass legisation requiring 10% of electricity in 2020 to be new renewables. So
hydrogen cars are a post-2030 global warming strategy.

Right now, delivering renewable hydrogen to acar in usable form is prohibitively expensive—equal to gasoline at $6 to
$10 agalon. Hydrogen carswill remain inferior to the best hybridsin cost, range, annual fueling bill, convenience,
safety, and greenhouse gas emissions until we achieve major breakthroughs in CO,-neutral hydrogen production, fuel
cells, and hydrogen storage. Thus, neither government policy nor business investment should be based on the belief that
hydrogen cars will have meaningful commercial success in the near or medium-term.

Biofuels from cellulosic ethanol also require improvements in technology and raise significant infrastructure questions,
but as of now, the technology challenge seems simpler and the infrastructure questions appear easier to address than hy-
drogen. Certainly it isfar too soon to be picking winners and declaring victory for any alternative fuel, but in the long-
term we may well see far more hybrid vehicles running on biofuels than we see fuel cell vehicles running on hydrogen.

Dr. Joseph Romm is aformer acting assistant Secretary of Energy and author of the book, "The Hype about Hydrogen:
Fact and Fiction in the Race to Save the Climate" (Island Press, March 2004). He can be reached at jromm@getf.org.




BCO Newsdletter Environmental & Energy Study Institute (EESI)

M ar ch 2004

Feature Articles

RES, Energy Bill Update

The Renewable Fud s Standard remains in limbo, as the Senate, on Nov. 25, 2003, failed to invoke cloture on the En-
ergy Policy Act of 2003, falling just two votes shy of the requisite 60 votes that would have ended the filibuster.

At the center of the debate was the “ safe harbor” provision for methyl tertiary butyl ether (MTBE), a provision that
shields producers from defective product claims for producers of MTBE. MTBE is afuel additive that is a known water
pollutant and suspected carcinogen. Fiscal conservatives also expressed serious reservations about the bill’s $31 billion

price tag.

On Feb. 12, Senate Energy & Natural Resources Chairman Pete Domenici (R-NM) introduced a slimmed-down version
of the energy bill, invoking Senate Rule 14, which allows bills to bypass the committee process. The new hill, S. 2095,
has a price tag of $14 billion (reduced from $31 billion) and does not include MTBE producer liability protection.

Also at stake is atax package of biofuels-related tax incentives that will have a significant impact on the biofuelsindus-
try. The package includes the “V olumetric Ethanol Excise Tax Credit” (VEETC), which will restructure the ethanol ex-
cise tax exemption so that ethanol-blended fuels make the same contribution per gallon to the Highway Trust Fund
(HTF) asregular gasoline. The Senate Finance Committee included this package in S. 1072 (Safe, Accountable, Flexi-
ble and Efficient Transportation Equity Act of 2004 / SAFETEA), which passed the Senate Feb. 12 by avote of 76-21.

The House Ways & Means Committee recently approved the Highway Reauthorization Tax Act of 2004, H.R. 3971,
which aso includesthe VEETC. The bill waits approval by the full House, which islikely to take up the transportation
bill before April 1.

Currently, regular gasolineis taxed at the rate of 18.4 cents per gallon, and ethanol-blended fuel is taxed at a much lower
rate (5.2 cents on a 10 percent blend). The package eliminates the existing ethanol excise tax exemption and require that
both gasoline and ethanol -blended gasoline be taxed at the same 18.4 cent rate. The revenue from this tax will be trans-
ferred to the federal government’s General Fund (GF), and then transferred to the HTF. The tax credit would be taken
from the Genera Fund and not from the HTF. This change — that the excise tax credit come from the General Fund as
opposed to the HTF — adds approximately $1.4 billion to HTF revenue annually.

The bill also ensures that the entire excise tax paid on ethanol-blended gasoline would be transferred to the Highway
Trust Fund (HTF). Currently, 2.5 cents of the federal excise tax paid on ethanol-blended fuels goes to the government’ s
General Fund instead of being transferred to the HTF. The proposed change would add approximately $600 millionin
annual revenuesto the HTF.

RFG Requirements, Transitionsto Ethanol

The opening months of 2004 have witnessed continuing debate over MTBE, ethanol, and federal reformulated gasoline
(RFG) requirements, as well as the long-anticipated transition from MTBE to ethanol as afud additivein New Y ork,
Connecticut and California.

RFG Reguirements

In late January, US Environmental Protection Agency (EPA) proposed to approve New Hampshire's request to revise
their State |mplementation Plan (SIP), which would allow New Hampshire to opt-out of the RFG program. Because
New Hampshireisan “opt-in” state under the RFG program, it has the right to “ opt-out” provided its alternative plan
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meets necessary legal and scientific requirements. Instead, New Hampshire would implement its own clean fuel pro-
gram, "Oxygen Flexible Reformulated Gasoline," the details of which were submitted to EPA last fall. According to
EPA®New England regiona office, New Hampshire had demonstrated that their plan could mee federal air quality
standards. Thiswill reportedly be accomplished by more aggressive auto emissions testing, vapor-capturing devices on
gasoline pumps, arevised oxygen flexible fuel control, and other initiatives. The state asserts that switching to this plan
would effectively allow New Hampshire away to phase-out M TBE use without transitioning to the use of ethanol.

Regional Administrator of EPA New England and former New Hampshire Department of Environmental Protection
Commissioner, Robert W. Varney, stated that "EPA®action will allow New Hampshire residents to continue to enjoy
the air quality benefits of cleaner gasoline, while ending the oxygenate requirements which have increased the risk of
MTBE contamination of ground and surface watersin New Hampshire."

However, various stakeholders contested the proposed approval, including groups ranging from the American Petroleum
Institute to the Renewable Energy Action Project. Several of these groups cited New Hampshire' s failure to address car-
bon monoxide, exhaust hydrocarbon, fine particul ate and toxics emissions in the revised State Implementation Plan
(SIP). According to William Coleman, Legidlative Director for the Renewable Energy Action Project, “New Hamp-
shire’ s proposed SIP does nothing to actually reduce the use of MTBE, which isits premise, and yet allows backsliding
in a number of emissions categories. The proposal simply doesn’t meet the Clean Air Act’s requirements for alternative
compliance measures.”

Across the country in California, RFG issues persist. Governor Arnold Schwarzenegger (R) continued the legacy of
Cdlifornia' s oxygenate protest. In aletter to the U.S. Environmental Protection Agency, while acknowledging the bene-
fits of ethanol usein California, Governor Schwarzenegger urged the approval of California®request for awaiver of the
Federal Minimum Oxygen Requirement on gasoline. “Simply put, the CAA oxygen mandate slows environmental im-
provement, raises costs and is no longer required to ensure substantial and sustained ethanol usein California.”

California’s original request for the oxygenate waiver was denied in 2001. However, since then, the state and the EPA
have been going back and forth on the technicalities of theruling. California s challenges to analysis conducted by EPA
have largely been rebuffed, although the Ninth Circuit Court did find that EPA had not satisfactorily weighed the effect
that the waiver would have on particulate emissionsin California.

The EPA denied Caifornia®original request in 2001. However, the state challenged the decision in federal court, claim-
ing the EPA did not investigate all of the reasons behind the waiver request. While the Court upheld the analysis con-
ducted by EPA, it sided with California on one point and concluded the EPA also should have looked at the waiver im-
pact on particul ate emissions.

Transitions to Ethanol

It has been over two months since RFG marketsin New Y ork and Connecticut have made the transition from MTBE to
ethanol and there are no major hiccups to report despite predictions by the Energy Information Agency (EIA) that in-
creasesin price were possible.

The MTBE ban took effect at the end of 2003, but refiners actually began to transition to ethanol in November in antici-
pation of the changeover. It would appear that this anticipatory work has paid off. According to John Urbanchuk, an
economist with the Law & Economics Consulting Group (LECG), ethanol blended gasoline has actualy translated into
price reductions.

“If you look at the facts, charges that increased ethanol use will increase retail gasoline prices are unsubstantiated,” noted
Urbanchuk. “In fact, areview of actual wholesa e figures shows that replacing MTBE with ethanol in RFG reduced
prices by 8 cents per gallon in Caiforniain 2003. Further, replacing MTBE with ethanol in New Y ork has reduced aver-
age RFG prices 3.8% since October 2003. Finaly, the traditional price spread between RFG and conventional fuels has
disappeared.”
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Biobased Products Proposed Rule, USDA Summit, Public Comments

Action on Federa preference of biobased products continued to gain momentum over the past few months.

On Dec. 19, 2003, US Department of Agriculture (USDA) published a proposed rule to implement the Federal Procure-
ment of Biobased Products program, Section 9002 of the Energy Title of the 2002 Farm Bill. There was a 60 day public
comment period on the proposed rule, which ended on Feb. 17, 2004.

Sec. 9002 made available $1 mil/yr (FY 02-07) to establish a program that requires Federal agencies to purchase bio-
based products that meet price, availability, and performance standards; provides for avoluntary labeling program of
certified “ Biobased Products;” and provides financia assistance for testing of biobased products by manufacturers.

A draft regulation for the implementation of Sec. 9002 was originally scheduled to be finished by the end of 2002, but
had been delayed because of the complexity of the issue and the need for USDA to consult with a variety of federa
agencies. The purpose of the guidelinesisto assist Federal agenciesin complying with the requirements of Section
9002, which states that Federa agencies must procure biobased products unless the items are not reasonably available,
fail to meet applicable performance standards, or are available only at an unreasonable price.

On Jan. 29, 2004, USDA held a public meeting on the proposed rule in Washington D.C. Stakeholders had an opportu-
nity to express comments, concerns, and congratul ations on USDA’ s proposed rule. Mg or concerns for most stake-

hol ders were testing requirements to prove biobased content levels, ‘ mature market’ stipulations that serve as a cut-off
date for eligible biobased products under the program, price reasonability for biobased products, and various other issues

To view EESI’ s summary of the proposed rule, EESI’ s public comments submitted to USDA on the proposed rule, along
with further information on the rest of the Energy Title, please visit:
http://www.eesi .org/programs/Agricul ture/Farm%20Bill.htm.

L egidlative Updates

Farm Bill Renewable Energy Cutsin Administration’s Budget

On February 2, 2004, President Bush laid out U.S. Department of Agriculture’ sfiscal year 2005 (FY 05) budget,
which included $87 million in cutsto bioenergy programs. The President’s FY 05 budget made cutsto three pro-
grams of the Energy and Rural Development Titles of the Farm Security and Rural Investment Act of 2002 (P.L.
107-171), the 2002 Farm Bill.

Renewable Energy System and Energy Efficiency Improvements

Sec. 9006, part of the Energy Title, provided $23 mil/yr (FY03-07) in grants, loans, and loan guarantees to farmers,
ranchers, and rural small businesses for the development of renewable energy projects and energy efficiency improve-
ments. The program is designed to help farmers become net energy producers of on-farm renewable energy.

In August, 2003, USDA announced awards for 113 applications in 24 states totaling $21,207,233. There were 35 appli-
cationstotaling $7.4 million to support wind power, 30 applications totaling $7 million for anaerobic digesters, 6 appli-
cations totaling $1.1 million solar and 16 applications totaling $3.9 million for ethanol plants/anaerobic digesters, direct
combustion and fuel pellet systems. The program was fully funded ($23 million per year) the past two years al -

though it has been switched from a mandatory to a discretionary account.

Thepresident’s Fiscal Year 2005 budget providesonly $10.77 million in discretionary funding, a cut of 52 per-
cent from last year’s $23 million.
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Value-Added Producer Grants (VAPG)

The Value-Added Producer Grants program (Sec. 6401), which is part of the Rural Development title of the 2002 Farm
Bill, was allocated $40 million per year in mandatory funding. The program was created to spur development of new
uses for agricultural products and the 2002 Farm Bill amended the program to include renewabl e energy.

USDA received nearly 800 applications for fiscal year 2003, and funded 184 of them for atotal of $28.7 million. Earlier
thisyear, USDA spent $10 million from the $40 million originally allocated to the program to fund 10 regional Agricul-
ture Innovation Centers. In the 2003 award cycle, 29 applications focusing on bio-mass and renewabl e energy were se-
lected to receive $4.3 million in grant funds.

In FY 04 the Administration’s budget request slashed the program to just a $2 million discretionary program. Congress
appropriated just $15 million. The president’s FY 05 budget request provides just $15.5 million, representing a $25 mil-
lion cut from the $40 million included in the 2002 Farm Bill.

Commodity Credit Corporation (CCC) Bioenergy Program

Sec. 9010, also part of the Energy Title, provided up to $150 million annually for FY ©2004-06 for the Commodity
Credit Corporation’s (CCC) Bioenergy Program, which reimburses ethanol and biodiesel producers for the purchase of
commodities to expand existing production. Paymentsto eligible producers are based on the increase in quantity of bio-
energy they produce during afiscal year over the quantity they produced during the preceding fiscal year. The recent om-
nibus appropriations bill included the full $150 million of funding in FY 2004 for the USDA’s Commodity Credit Corporation (CCC)
Bioenergy Program.

A total of 1,994 respondents commented on the Bioenergy Program Proposed Rule published in 2002. The president’s
budget limits spending on this program to $100 million, $50 million less than allocated by Congress in the 2002 Farm
Bill.

Members of Congress and Constituency Groups Seek to Restore Funding

In response, Congressiona offices have organized several “Dear Colleagues’ letters. In the Senate, aletter led by Sena-
tors Mike Crapo (R-ID) and Tom Harkin (D-1A) that has garnered 16 Senate signatures requests that appropriators pro-
vide full funding of $23 million for Sec. 9006. Inthe House, a“Dear Colleague” led by Representatives Jay Inslee (D-
WA) and Jim Leach (R-IA) callsfor full funding for Sec. 9006 and Sec. 6401.

A broad-based coalition letter seeking funding restoration for Sec. 9006 was sent to House and Senate appropriators on
behalf of 51 environmental, agricultural, public interest, and private sector organizations.

Sun Grant Resear ch I nitiative Funding in Omnibus Package

The recently-passed omnibus FY 04 appropriations bill includes a measure allocating millions of dollars to research the
use of agricultural products as energy sources. The grants will total $25 million in 2005, $50 million in 2006, and $75
million each for the years 2007-2010.

The Sun Grant Research Initiative Act of 2003 (Sec. 778 of H.R. 2673, Consolidated Appropriations Act, 2004) amends
Title IX of the Farm Security and Rural Investment Act of 2002 (7 U.S.C. 8101 et seq.), adding “ Sec. 9011. Research,
Extension, and Educational Programs on Biobased Energy Technologies and Products.”

This measure is designed “(1) to enhance national energy security through the development, distribution, and implemen-
tation of biobased energy technologies; (2) to promote diversification in, and the environmental sustainability of, agricul-
tural production in the United States through biobased energy and product technologies; (3) to promote economic diver-
sification in rural areas of the United States through biobased energy and product technologies; and (4) to enhance the
efficiency of bioenergy and biomass research and devel opment programs through improved coordination and collabora-
tion between the Department of Agriculture, the Department of Energy, and the land-grant colleges and universities.”
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that end, the Secretary of Agriculture shall provide grants to five universities, known as “sun grant centers,” each of
which will then distribute the money to bioenergy, biomass, and gasification research programs at land-grant collegesin
its particular region of the country.

L egidation on M TBE Contamination Prevention Introduced

Sen. Barbara Boxer (D-CA) and Rep. John Dingell (D-MI) have introduced legidation to further prevent public water
contamination by methyl tertiary butyl ether (MTBE). H.R. 3940 would require that any new underground storage tanks
located within 1,000 feet of drinking water wells have "secondary containment systems" to prevent leaks.

MTBE is an oxygenate that has been widely used since the passage of the 1990 Clean Air Act Amendments (CAAA)
that created a 2 percent oxygenate requirement for reformulated fuels. While ethanol was used extensively in Midwest
reformulated gasoline (RFG), MTBE was the oxygenate of choice in most regions and was used in about 85 percent of
reformulated gasoline.

Although MTBE has been used effectively to reduce smog and improve urban air quality, many states have moved to-
ward banning it because of concerns over water contamination. Many wells around the country have been rendered un-
drinkable from MTBE that |eaked into the ground water from underground storage tanks. A consulting firm advising
trial lawyersin California estimates MTBE cleanup costs nationwide to be $29 billion.

According to a statement by Rep. Dingell, Ranking Member, House Committee on Energy and Commerce, "We must
adopt national policiesto protect the groundwater that serves as a source of drinking water for more than half of our
population. An ounce of prevention isworth a pound of cure when it comesto stopping MTBE and petroleum from pol -
luting our drinking water supplies.”

Price Fixing I nvestigated

The state of Connecticut, which as of January 1 has discontinued the use of MTBE in gasoline, isinvestigating the pos-
sibility of price fixing for ethanol-blended gasoline. In late November, state Attorney General Richard Blumentha is-
sued subpoenasto six big oil companies: Alliance Energy Corp.,Branford, CT; Citgo Petroleum Corp., Tulsa, OK;
Exxon-Mobil, Irving, TX; Gulf Oil Limited Partnership, Chelsea, MA; Motiva Enterprises, Houston, TX; and Shell Qil
Company, Houston, TX.

None of the six companies subpoenaed had passed on to retailers a 6.2 cent per gallon tax decrease for ethanol-blended
gasoline; while keeping the savingsis not illegal, the Attorney General became suspicious of collusion “after learning of
documentsindicating that at least some big oil companiestold distributors at approximately the same time in similar
terms that they would not reduce prices,” according to the press release.

“We will take immediate action if gasoline companies are using ethanol conversion as camouflage for illegal price col-
lusion, price fixing or price gouging,” Blumenthal said. “These companies should not be permitted to use ethanol as an
excuse to unfairly or illegally raise prices. The aim of our subpoenasisto determine whether thereis any unlawful com-
munication among the companies and there are legitimate reasons for any price increases.”
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Recent Studies

“A Better Way to Get from Hereto Theree A Commentary on the Hydrogen Economy and a
Proposal for an Alter native Strateqy”

A December, 2003 report by David Morris of the Institute for Local Self-Reliance analyzes the possibility and conse-
guences of switching to the use of hydrogen as a transportation fuel, and suggests focusing instead on the production of
renewable fuels and efficient hybrid electric vehicles.

Morris argues that hydrogen is not the panaceait seems. One of the main problems he discussesisthat “for the foresee-
able future the vast majority of hydrogen will be made from non-renewabl e resources’ — natural gas at the moment, and
possibly coa after 2015 — because using those sources is cheaper than using renewables. Diverting scarce resources to
hydrogen research may simply result in “a situation in 2020 where renewabl e resources generate 1-2 percent of the na-
tion’s hydrogen.” Another problem isthat hydrogen is energy-inefficient: the energy — renewable or not — used in the
hydrogen extraction process would be better used to create electricity directly, Morris argues.

It istrue, Morris concedes, that despite these problems, fuel cell efficiencies make hydrogen fuel cell cars economically
and environmentally superior to internal combustion engines. He argues, though, that “it is inappropriate to compare the
cost of afuel cell-powered hydrogen car that won’t be commercialized for 5-10 years or later with a century-old internal
combustion engine whose fuel efficiency has barely improved in the last 50 years.” Instead, hydrogen fuel cell cars
should be compared with present or future hybrid vehicles.

Hybrid electric vehicles (HEV's) combine alarge electric motor and a small internal combustion engine in order to re-
duce gasoline consumption. Fuel savings can reach 30 percent, and gas mileage can be upwards of 45 mpg. Most of this
fuel is saved during stop-and-start city driving. In current commercially available HEV's, the battery is recharged by the
engine only and cannot be plugged into an outlet; moreover, they cannot operate on batteries alone.

It is possible, though, to configure hybridsto be able to plug into an electricity grid. These vehicles have a greater bat-
tery capacity, which allows the car to be driven by electricity alone before recharging. And, Morris argues, since “unlike
the hydrogen-fueling infrastructure, the electricity-fueling infrastructure is already in place,” these plug-ins (PHEV s) are
an attractive next step. Estimates say that in the near future aPHEV that can travel 60 miles on a battery (an HEV 60)
will cost around $10,000 more than a standard HEV; thisis the same price difference predicted by the California Air Re-
sources Board for fuel cell vehicles 10 yearsin the future. Morris goes on to point out that “the fuel cell car, however,
will achieve fuel efficiencies comparable only to those of the 2003 model HEV 0 while the HEV 60 will achieve efficien-
cies 50 percent greater or more.”

Of course, the feasibility of PHEV s depends on the future of battery technology. Some see the expansion of battery
technology as arather slow process, but others see it keeping pace with the portable el ectronics market, which Morris
describes as “an incubator for storage technologies that can later be scaled-up for use in electric vehicles’. In fact, dueto
economies of scale for the production of small batteries, it can be cheaper to power a hybrid vehicle with an array of
small batteries than with abig cell designed for avehicle.

Also, in focusing on the battery of the hybrid, the engine must not be neglected. The massive reduction in fuel con-
sumption that could be achieved through the nationwide use of PHEV s would make feasible the widespread use of biofu-
els. A nationa 10 percent ethanol blend could be achieved 10 to 30 years sooner and far more cheaply than a corre-
sponding gasoline reduction from hydrogen fuel cell cars. The fuel station refitting required to make ethanol a primary
fuel (50-100 percent) would be about $50,000 for atank and three pumps; a hydrogen fueling station could cost any-
where from $150,000 to $600,000, not including the hydrogen electrolyzer.

Using ethanol as a primary fuel would also necessitate a shift to the production of cellulosic ethanol. Morris estimates
that the 1.3 billion tons of biomass theoretically available (300 million from waste and 1 billion from the 200 million
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acres of cropland that can be dedicated to energy crops without disrupting food crops) could yield anywhere from 50 to
100 billion gallons of ethanol per year. The biomass not used for ethanol production can be used to produce chemicals
and other end-products. Biomass ethanol has a positive net energy value (NEV), whereas hydrogen from natural gas has
anegative NEV (though hydrogen from biomass or wind has a positive NEV aswell). The production of ethanol from
cellulose also ends up reducing greenhouse gases. Ethanol can even be used as a hydrogen-carrying fuel in fuel cells.

While a hydrogen economy would enhance national security, Morris argues that it would not necessarily improve envi-
ronmental stewardship or make rural economies healthier; focusing on hybrids and renewable energy sources, though,
would achieve all three of those goals. Farmer-owned wind turbines can be a valuabl e source of income, and could pro-
vide the electricity needed for hybrid batteries. Farmer-owned ethanol cooperatives have already proven successful, and
“a50-billion gallon national market for ethanol would support about 1,500 30-million gallon per year biorefineries. This
tranglates into one manufacturing facility in every other county in the country.” Thiskind of local ownership, though,
will require governmental intervention and public policy initiatives.

Morris suggests several policy initiatives: incentives for longer-range PHEV's; meaningful state and federal Renewable

Portfolio Standards and Renewable Fuel Standards; mandated flexible-fuel vehicles; accelerated commercialization of
cellulosic ethanol; and incentives for local ownership of energy production.

University of Minnesota: First Efficient Hydr ogen Production from Renewable Fuel Source

Producing hydrogen for the future “ hydrogen economy” is currently quite costly and releases a significant amount of
greenhouse gases during its production. A recent study conducted by Deluga et al., published in the journal Science,
addresses this concern by exploring the possibility of converting the stored solar energy from photosynthesisinto a us-
able form of energy. Because hydrogen-powered vehicles and ‘ portable power plants’ need to have lightweight H, stor-
age or the ability to produce hydrogen ‘on-board’ to be feasible, this could result in significant improvementsin renew-
able energy technology.

There are avariety of biomass candidates that have been explored for hydrogen production, namely sugar, starch, oils,
and crop wastes. Studies have shown avariety of impediments for fuel cells running directly on sugars due to the low
density of power output aswell asissues of efficiency . Biodiesel would be a good candidate for hydrogen production
except for its high cost. Ethanol, formed from the fermentation of starch or sugar and now crop wastes, may be the most
likely candidate for thisindustrial photosynthetic process due to its increasing abundance and cost (2.8 billion gal/yr of
ethanol are being produced at about $1 per gallon).

This study relies on the complete oxidation of ethanol, accomplished by pre-heating the ethanol to ~500°C over arho-
dium catalyst, to produce hydrogen. If theideal conditions are not met there are a variety of flammability and energetic
issues that could arise with this process (i.e. carbon monoxide production and highly flammable products). Luckily,
many of these problems can be averted by simply allowing water to be present during the reaction. In fact, the presence
of water allows the hydrogen atoms in the H,O molecules to be converted to H, as well.

According to Lanny Schmidt of the University of Minnesota, “We can potentially capture 50 percent of the energy stored
in sugar [in corn], whereas converting the sugar to ethanol and burning the ethanol in a car would harvest only 20 per-
cent of the energy in sugar... Ethanol in car enginesis burned with 20 percent efficiency, but if you used ethanol to make
hydrogen for afud cell, you would get 60 percent efficiency.”

In other words, one reason for this gain in efficiency isthat this new process does not require al water to be stripped
from ethanol beforeit can be used asafuel. According to a Univeresity of Minnesota press release, the difference “is
duein large part to the need to remove all the water from ethanol before it can be put in an automobile gas tank—and the
last drops of water are the hardest to remove. But the new process doesn’t require pure ethanol; in fact, it strips hydrogen
from both ethanol and water, yielding a hydrogen bonus.”
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Study Finds Biodiesel Blend Ableto Reduce NOx Emissions

A recent study has concluded that blending biodiesel with a new additive designed by the company Clean Diesel Tech-
nologies (CDT) yielded nitrogen oxide (NOXx) emissions reductions of five percent compared to normal on-highway die-
sel fuel. The study was performed with a B20 (20 percent biodiesel and 80 percent petroleum diesel) biodiesdl blend at
the Southwest Research Institute (SwRI) in San Antonio, Texas

Biodiesd is an alternative to petroleum-based diesel that, among other things, rel eases fewer hydrocarbons and other
regulated emissions — all except for nitrogen oxide (NOx). NOx contributes to the formation of smog and ozone.

The SwRI study performed additive testing on a 1991-certified, 8.3 liter medium-duty engine common for school buses
delivery fleets. The Clean Diesel Technologies (CDT) patented Platinum Plus® fuel-born catalyst was mixed with No.
1D diesdl (commercial pipeline-grade kerosene) and B20 to create the Cleaner Burning Biodiesel blend.

The research team also found a 23 percent reduction in particulates paired with the NOx reductions. According to
James Vdentine, president and COO of CDT, “this blend actually beat a commercial ultra-low sulfur diesel fuel (ULSD)
in reducing particulate matter (PM), NOx and CO, and was close to the performance of ULSD in reducing hydrocarbon
emissions.”

Steve Howell, the Technical Director of the National Biodiesel Board, was excited by the results from this “highly re-
spected laboratory” and found the results to be “very encouraging,” especially the promising implications of reducing
NOXx in biodiesdl.

Southwest Research Institute has been making concerted efforts to improve the industry’ s emissions profile to meet the
EPA’s Future Certified Emissions Standards from 2002-2004. In January 2004, SwRI launched their fourth Clean Die-
sel consortium (Clean Diesel 1V), consisting of more than 30 members with representatives from oil and fuel companies,
component suppliers, and engine manufacturers of light, heavy-duty, and off-road vehicles. The objective of this consor-
tium isto reduce NOx to 0.2 gram per horsepower-hour(g/hp-hr) and particulates to 0.01 g/hp-hr.

News Briefs

Oxygenated Fuels Association Closes
Oxygenated Fuels Association (OFA), the trade group for the MTBE industry, has decided to close according to a Janu-

ary 20 articlein Rall Call. In spite of the recent legidative controversy over MTBE, the group maintains that the deci-
sion was motivated by the current market situation. The group, which according to its website was “ established to ad-
vance the use of oxygenated fuel additives to improve the combustion performance of gasoline, thereby significantly
reducing automotive tailpipe pollution,” has been in operation since 1983. Many of those groups previously represented
by OFA will continue to be members of the National Petroleum Refiners Association, a broader industry group, accord-
ing to the article.

Novozymes. | mproving Biomassto Ethanol Technology
On February 10, Novozymes (a biotech company head quartered in Bagsvaerd, Denmark) announced the devel opment of
an enzymatic process that converts biomass to sugars used for ethanol fuel production at a 12-fold reduction in cost.
Thisfinding has promising implications for broadening the inputs of ethanol production, now nearly all from corn starch,
to include the stalks and leaves of corn in the future. Novozymes was granted US$14.8 million in January 2001 through
athree-year subcontract with the Department of Energy’ s National Renewable Energy Laboratory (NREL). It ishoped
that such cost reductions will make biomass utilization in ethanol production more economically viable.

Some say this finding, though exciting for Novozymes, is not ground-breaking enough to make a significant difference
for theindustry. William Holmberg of the New Uses Council was quoted as saying that similar findings are being si-
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multaneously developed by Genencor, aso supported by the DOE. He argues that the largest obstacle to overcome is the
pretreatment of the biomass inputsin preparation for their fermentation.

WSU Study: Could Bioenergy Be A Better Option Than Hydropower ?

A study performed by Washington State University found that the 3 million tons of straw harvested by Eastern Washing-
ton farmers could be utilized to produce 400 to 425 megawatts of energy per year. Though the cost of this energy, 8.5
centskWh, is greater than the cost of hydropower or nuclear energy, the 2001 drought in the Northwest revealed an en-
ergy supply dependent on hydropower would be vulnerablein the future. Equally important, the region (Washington,
Oregon, and Idaho) has seen a 24 percent increase in energy demand with an occasiona export or import of energy to or
from California depending on the season.

There are not currently any straw-burning electrical generating facilities within the United States. Therefore, this study
took into account the amount of money it would require to implement such an infrastructure. Thereis already an issue of
crop residue disposal |eft over from the millions of tons of wheat, barley, and grass seed being grown in the region. Itis
no longer socially acceptable for farmersto practice traditional field burning. On the other hand if they do not effec-
tively dispose of this waste, farmers face areduction in yields, propagation of crop pests and other obstacles for planting
the following season’s crop.

The results of this study have been heavily lauded by the American Farm Bureau Federation, receiving praise for being
one of the three “most outstanding” research projectsin the US for 2001. Observers note that the exploitation of crop
residues for energy would offer awin-win situation for the region’s farmers by solving the question of waste disposal
while offering an income from an off-farm enterprise.

Harvard Joins Other College Campusesin Using B20

Harvard announced in February that B20 would be utilized in its on-campus diesel vehicles. Biodiesdl has become a
popular dternative fuel on various campuses nationwide. University of Colorado, University of Michigan, Northwest
Missouri State University and the University of Idaho have all adopted biodiesel for their campus vehicles. David Har-
ris, Jr., general manager of Transportation Services at Harvard, believes that biodiesel was the most cost-effective ater-
native fuel with the largest number of environmental benefits among Harvard' s options. According to Harris, the impe-
tus for this decision stemmed from efforts made by its Green Campus Initiative as well as adesire to be a better neighbor
to the business and residential area surrounding the university.

Recent EESI Publications
“Summary of USDA Guidelines for Designating Biobased Products for Federal Procurement”: An
overview of USDA’s proposed rule to implement the Federal Procurement of Biobased Products
program, Section 9002 of the Energy Title (Title IX) of the The Farm Security and Rural Devel opment
Act of 2002 (H.R. 2646/P.L. 107-171).
http://www.eesi.org/programs/Agri culture/9002%20Proposed%20Reg%20Summary.htm
“Bioenergy: Technologies, Federal, and State Incentives’: A fact sheet about the creation of energy,
fuels, and other products from biomass, as well asthe federa and state incentives that support them.
http://www.eesi.org/programs/agriculture/bioenergy.htm
“Farm Bill Renewable Energy Cutsin Administration’s Budget”: A press release on the release of the
president’s FY 2005 budget for the U.S. Department of Agriculture.
http://www.eesi.org/publications/Press¥%20Rel eases/2004/2.2.04.htm
“Comments on the Proposed Rule to Section 9002 of the Farm Security and Rural Investment Act of
2002 (FSRIA)": In association with the New Uses Council, Biobased Manufacturers Association, and
Professor Bruce Dae, EESI’s comments submitted to the USDA’s Office of Energy Policy and New
Uses: http://www.eesi.org/programs/Agriculture/9002%20Comments.PDF
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Upcoming Events

Date Event Location Further Information
April 2, | National AFV Day | Various U.S. http://www.nati onal af vdayodyssey.org
2004 Odyssey Locations
April 13- | Earth Washington, D.C. | http://www.earthforum.com
15, 2004 | Technologies
Forum
May 2-5, | 10th National Ft. Lauderdale, FL | www.ccities.doe.gov
2004 Clean Cities
Conference

26th Symposium Chattanooga, TN www.ct.ornl.gov/sypmposium
May 9- on Biotechnology
12, 2004 | for Fuelsand
Chemicals

June 22- | 20th Annual Madison, WI www.bbibiof uels.com/few
25, 2004 | International Fue
Ethanol Workshop
& Trade Show

Notable Quotables

"Blame the Congress. Blame the administration. Blame whomever you want - including the American public. The fact
remains that we are a nation without an energy strategy that considers both domestic needs and international redlities.
And because of this, our nation is consuming itself toward a crisis.”

-- Anniston Star, "Running on empty," March 18, 2004

Writer: Josh Alban , Alexandra Morel, Christopher Ammon
Editor: Carol Werner

Please distribute BCO Newsletter to your colleagues, or send us their email addresses and we will add
them to our distribution list. Article and commentary submissions are encouraged, and should be sent via
email.

Environmental and Energy Study Institute
122 C St., NW, Suite 630
Washington DC , 20001

Phone: (202) 662-1885; Fax: (202) 628-1825
eco@eesi.org

Please visit us at http://www.eesi.or g/
Wewelcome your suggestions, comments, and questions.
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