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| n the future, lowans could
generate electricity at their homesand
businesseswithout pollution, and drive
vehiclesthat emit only water as ex-
haust. Fuel cellshavethe potential to
makethesevisionsareality and
revolutionize the energy industry.

‘; hatis a fuel cell?

Fuel cell uses achemical
reaction to generate power without
combustion. In principle, afuel cell
operateslike abattery. Unlike abattery,
however, afuel cell doesnot run down
or requirerecharging. It will produce
energy intheform of electricity and
heat aslong asthereisafuel sourceto
provide hydrogen. Sincethefuel cell
relies on chemistry and not combus-
tion, there are few emissions of any
kind. (Seediagram on page six for how
afuel cell works.)

@ ere did fuel cells
come from?

Thefirst fuel cell wasbuiltin
1839 by Sir William Grove, aWelsh

scientist who thought it possible to
generate electricity by reacting hydro-
gen with oxygen. In the 1960s, the
U.S. space program chosefuel cells
over other power sourcesfor electric-
ity generation in spacecraft. Fuel cells
still provideelectricity for today’s
space shuttles.

Fuel cellsarehighly efficient,
versatile, require low maintenance,
and are adaptable for many applica-
tions— from running carsto heating
and lighting entire buildings. Most
importantly, fuel cellsgenerate power
with littleto no pollution. TheU.S.
Department of Energy projectsthat if
10 percent of automobiles nationwide
were powered by fuel cells:

4 oil importswould be cut by

800,000 barrels aday;

4 regulated air pollutantswould
be cut by one million tons per
year; and

4 60 milliontonsof thegreen-

gy
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house gas carbon dioxide would be
eliminated.

Use of ethanol and renewable
energy resources (such as biomass and
solar power) in fuel cells could also lead
to economic growth in lowas agricul-
ture and energy industries, reducing
pollution and dependence onimported

fuels. continued on page 6
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Message from Sharon Tahtinen

“It'sintheWay That You UseIt”

There’san old Eric Clapton song The grant looks not only at
entitled “I1t’sin the Way That You energy efficiency projects— an
Use It” that seems to be the perfect  important focus for the DNR Energy

slogan for sustainability. What's Bureau — but also at waste reduction,  define sustainability: smart growth,
more, it's a message many lowans water quality and air pollution. These healthy environment. Asthe song
will tuneinto inthevery near future.  issues powerfully affect each other says, it'sin the way that we use our
Thismonth, the U.S. Environ- and every aspect of our environment. resources that defines our success—
mental Protection Agency awarded Onereason sustainablegrowthis  not just today, but for future genera-

the lowa DNR a $200,000 grant to so exciting for lowaisbecauseitrelies  tions.
encourage sustai nable devel opment on technigues and technol ogiesthat

in lowacommunities. The project already exist. Strategies such asnew Sincerely,

will bring together stateand local lightsin buildingsand more efficient

governments, businessesand private  treatment plantswill savedollarswhile % /f J%m
citizensto create economic growth making the state's water cleaner, skies )

strategiesthat reflect environmental clearer and quality of life better. Sharon A. Tahtinen
responsibility. In fact, that’s exactly how we Energy Bureau Chief

‘%«.

' §
1L New Power for Compressed Air

ompressed air systems  compressed air energy can cost seven efficiency. Thetrainingispart of a

arevital to the opera- to 10 times more than electrical energy  national program called the Com-
tion of nearly every industrial plant.  in mechanical or process-related work.  pressed Air Challenge, designed to
They are used to run air tools, Identifying waystoimproveefficiency  helpindustriescut costs, save
paint sprayers, pressure washers in these systems can provide aboost to  energy, and increase productivity.
and other equipment. Air-powered ~ acompany’sbottom line. The workshops are sponsored by
devicesare popular becausethey the lowaEnergy Center and several
arereliableand compact. However, Join the Compressed Air other organizations, including the
an inefficiently running com- Challenge™ DNR.
pressed air system can mean a For moreinformation on the
drain on acompany’selectricity Fundamentals of Compressed Air ~ Fundamental s of Compressed Air
and finances. Systemstraining workshopswill beheld ~ Systemsworkshops, contact Patti

Unfortunately, compressedair  at several locationsacross lowain the Calewith thelowaAssociation of
systemsareinherently inefficient, summer and fall of 1999. The work- Municipal Utilitiesat (515) 289-
converting only 10 to 20 percent of ~ shopswill help industries understand 1999; e-mail: energy @iamu.org; or
their energy input into usable the costs of using compressed air visit the Compressed Air Challenge
compressed air. Additionaly, systems and how to improvetheir website at www.knowpressure.org
_ _J
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< 1999

lowa Energy
Leadership Awards!

ThelowaDepartment of Natural Resourcesis now accepting applicationsfor
the 1999 lowa Energy Leadership Awards. The Energy Leadership Awards
recognize the success and ingenuity of lowansfor their effortsin developing
energy efficiency programsand renewable energy resources. Past winners
include schools, utilities, private companiesand various other organizations—
many have gone on to gain national recognition for their energy programs.

By applying, organi zations can demonstrate how their programs exemplify the
use of renewabl e energy resources and energy-efficiency strategies. Organiza-
tions can al so nominate another group or individua who they think would
qualify for an Energy Leadership Award, or have them contact the DNR for an
application.

Awardswill be presented at the lowa All Energy Expo on September 24. The
Expoissponsored by the lowa Renewable Energy Association (I-Renew), the
United Nations Association, |owaAssociation for Energy Efficiency and severa
other organizations. Thisyear’sapplication deadlinefor the awardsis June 15,
1999.

For moreinformation about the lowaEnergy L eadership Awards, or to get an
application, contact Julie Tack at (515) 281-8665; e-mail: jtack @max.state.ia.us
Or visit the DNR-Energy Bureau website for an application at http://
www.state.ia.us/dnr/energy

1999 Student
Energy Leadership
Award Winners

The DNR is pleased to honor
two students with lowa Student
Energy Leadership Awards for
their projects on energy
efficiency and renewabl e energy.
The students were chosen from
approximately 40 entries rel ated
to energy at the lowa State
University Science and Technol-
ogy Fair March 26 and 27, 1999.
The two students will receive
their awards as part of the
annual DNR lowa Energy

L eadership Awards luncheon on
September 24.

Middle School Winner —
“Pass on the Glass”

Kevin Heisdor ffer, an eighth
grader at Pekin Middle School,
performed a “hot test” and a
“cold test” to determine the
effectiveness of different types
of insulation in the summer and
winter. He monitored the ambi-
ent temperature and the tem-
perature of theinsulation, then
compared the results to deter-
minetheinsulation with higher
performance.

High School Winner —
“Wrap Up Your Energy Savings”

Corey Menning, an eleventh
grader at AlgonaHigh Schooal,
compared four types of house
wrap. Histestsincluded resis-
tance to exfiltration, temperature
performance, puncture resis-
tance, and moistureinfiltration.
He discovered that one of the
four brands of house wrap
exhibited superior performance
in each test.
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Did You Know...

A New Dawn

Each year lowa’s hog
and cattle feedlots
produce 36 million tons
of biomass (manure) --
enough to generate
electricity for 107,000
lowa homes.

The Atoms Family
at the Science
Center of lowa

Thissummer visitorsto the
Science Center of lowain Des
Moineswill enter theworld of
Hollywood'sclassic 1930s horror
movies as the famous monsters of
the silver screen demonstrate the
awesome power of the atom.

The Atoms Family exhibition
will open May 29, and will run
through September 12. The
exhibit encourages exploration of
energy concepts -- the power of
the sun, energy conservation,
energy transformation, electricity,
and fossil fuels. Computer
interactives, hosted by Franken-
stein, Dracula, the Mummy, and
Wolfman, will helpvisitors
understand atomic structure and
explaintherole of atomsin matter
and energy.

For moreinformation, call
the Science Center at (515) 274-
4138.

in Wind Energy

lowa is now home to the single largest wind project in the
nation. With 193 megawatts of electricity generating capacity,
259 wind turbines in Buena Vista County are being constructed
this spring across the rolling plains that make this part of the state
so favorable for harnessing wind energy.

The wind farm, along with 56 new turbines in Cerro Gordo
County, make lowa the third largest producer of wind energy in
the nation, behind only California and Minnesota.

The turbines in Buena Vista County were constructed by Enron
Corporation from Texas and will be producing electricity by July
1, 1999. The power generated will be purchased by MidAmerican
Energy and Alliant Energy.
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Exploring the Potential of
Carbon Sequestration

CO, is emitted when
fossil fuels are burned.

As afundamental process of life
on Earth, the carbon cycle— which is
the storing, releasing and recycling of
carbon in the ecosystem — isgaining
close scrutiny from scientists, econo-
mists and industries studying the effect
of carbon dioxide in the atmosphere.

For millions of yearsthe carbon
cycle has operated effectively. How-
ever, modern industry has caused a
drasticincreasein fossil fuel use,
forcing significantly morecarboninto
the atmosphere (carbon dioxide) than
the carbon cycleisused to handling.

What is Carbon Sequestration?

While energy efficiency and
renewable energy development are
important toolsfor reducing the
amount of carbon dioxide emitted, new
focusis being placed on how carbon
sequestration can decrease carbon
levelsintheair.

Carbon sequestration, as part

of the carbon cycle, occurs when
plantstakein carbon and storeitin

the air.
"‘.
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Over time and under pressure,
plants can turn into fossil fuels
such as coal and oil.

their stems, roots and leaves. This
carbon can then be found in the soil.

In the future, industries and
governments may be able to place a
positive value on the amount of carbon
they sequester, and a negative value on
the amount they emit. These values
could eventually lead to acarbon
trading system.

In acarbon trading system, a
country or industry could meet air
emission reduction goasby: 1) reduc-
ing emissions, 2) purchasing reduction
“credits’ from acountry or industry
that met itsreduction goal, or 3) a
combination of both. lowa'sagricul-
tural sector could be highly affected by
carbon trading, both as an emitter and
a sequesterer. The ag industry may
realize significant economic opportuni-
ties from atrading system due to the
carbon sequestered by crops.

Creating a Baseline
The first step toward understand-
ing how carbon sequestration could

Plants need CO,

to grow and live.

Carbon (from CO,) is

stored (sequestered) in
the stems, leaves, and

roots of plants.

play arolein lowa's economy and
environment isby creating abaseline
inventory of how much carbon the
state currently sequesters. The DNR
isworking with the Center for Global
and Regional Environmental Research
at the University of lowato map
annual carbon storagein lowa's soil
and vegetation. Additionally, the
project will determine how strategies
such as planting energy crops, buffer
strips, roadside prairies, or native
hardwood trees can increase the
amount of carbon sequestered from
the atmosphere.

For More Information

Theissue of carbon sequestration
will grow inimportance asresearch,
demonstration and information-sharing
increase on how to addresstheworld's
greenhouse gas emission concerns. To
find out more, contact Tami Foster of
the DNR at (515) 281-7015; e-mail:
tfoster@max.state.ia.us
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Gearing Up for A Cells

continued from page 1

at is the future of
fuel cells?

Fuel cell technology isbeing
devel oped in the automobileindustry,
aswell asinresidential and business
sectors. Application of the technology
isexpected to grow rapidly in coming
years.

DaimlerChrysler recently un-
veiled NECar 4, acar with a70-
kilowatt fuel cell that runs on stored
liquid hydrogen. The U.S. Department
of Energy has awarded $70 million to
national firmsand educational institu-
tionsfor research in fuel cellsand
high-efficiency automobile engines.
DaimlerChrydler, alongwith
automakersincluding Ford, Genera
Motors and Honda, are aiming to
market fuel cell cars by 2004.

Onefuel cell industry expert
predicts the potential U.S. market for
residential and small-business use of
fuel cellscould reach 140 million
homes by 2030, with salesreaching
$50 billion ayear.

Fuel cell research and develop-
ment isalso taking placein lowa:

4 The lowa Energy Center’s
Biomass Energy Conversionfacility
(BECON) is exploring how to produce
biofuels that are clean enough for use
infuel cells, and

4 The University of lowa,
through a $250,000 grant from the
lowa Energy Center, is studying
ethanol and its potential usein fuel
cells.

For moreinformation, contact
Dewayne Johnson with the DNR at
(515) 281-7018, e-mail:
djohnso@max.state.ia.us, or visit Fuel
Cells 2000's website at http://
www.fuelcells.org

How A Fuel Cell Works

Oxygen from the air

-

Point of electrical

Electrode
Emissions
of water Electrolyte /
and /
carbon
dioxide
/ Electrode /

Nonmetallic conductor
similar to battery acid

i)

Hydrogen extracted from

a fuel source

contact for
the chemical
reactions

Heat
and
electricity

A fuel cell consists of two electrodes (conductors that

establish electrical contact) sandwiched around an

electrolyte, which carries the electric current. Oxygen

passes over one electrode and hydrogen over the

other, generating electricity and heat. Oxygen comes

from the air, and hydrogen is extracted from an outside

fuel source. The fuel source can be hydrogen, methanol,

ethanol, natural gas, liquefied petroleum gas, biomass or

solar power.
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HERS Approved as
Code Compliance Tool

The Fire Marshal’s Office of the lowa Department of Public Safety has approved
the Home Energy Rating System (HERS) as a voluntary method of compliance with the
1992 Model Energy Code. Thisapproval allows building code officialsto use HERS to
verify code compliance in lowa sresidential sector.

“It has not been the policy of this office to endorse specific products or systems,
except in those cases where either statutes or administrative rules provide for it,” said Roy
Marshall, state fire marshal. “We recognize, however, that there are alternate methods of
achieving and determining compliance with the Model Energy Code. HERS providesa
point system by which Model Energy Code compliance can be determined.”

HERS has also been approved as a voluntary code compliance tool by other state
agencies and the National Association of State Energy Officials.

For more information on HERS, contact Tami Foster at (515) 281-7015; e-mail:
tfoster@max.state.iaus

Cedar Falls Utility Begins
Green Power Program

Cedar Falls Utilities (CFU) has launched Wind Energy for Our Future, a voluntary
program for customers wanting to support renewabl e energy in their community.

“Thisis something our customerswereredlly interested in,” said DorisKelley,
marketing director for CFU. Starting March 10, utility customers could pay an additional
$2.50 on monthly utility billsto support new wind turbines near Algona. Theturbinesare
owned by CFU and six ather municipal utilities. To date, nearly 600 househol ds have signed
up for the program.

CFU created Wind Energy for Our Future as a way to increase public involvement
inreducing air pollution, whileimproving the environment and quality of lifein the Cedar
Falls area.

For moreinformation, contact Doris Kelley, marketing director for Cedar Falls
Utilities, at (319) 268-5222; e-mail: djkelley@CFUnet.net

lowa Renewable Energy Guide
Now Available through DNR

The DNR-Energy Bureau has published the | owa Renewabl e Energy Resource Guide.
The objective of this52-page publication istoillustrate the current and future direction of
“homegrown” energy in lowa. The lowa Renewable Energy Resource Guide providesin-
depth descriptions of lowa'smost significant homegrown energy resources, along with their
past growth, current status, and future opportunitiesin the state. From wind, to biomass, to
hydropower, this publication overviewstheimportance of renewable energy to lowa's
environment and economy. For acopy, contact Julie Tack, energy information specialist for
the DNR, at (515) 281-8665; e-mail: jtack@max.state.ia.us
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Calendar of Events

June 10-12. DesMoines, lowa. World Pork Expo. lowa State Fairgrounds. The National Pork Producers
Council andtheU.S. Environmental Protection Agency AGSTAR Programwill display aworking model of a
digester/biogasrecovery unit at the Environmental Education Center. Contact Jenny Felt at (515) 223-2600.

June 18-20. Amherst, Wisconsin. Renewing the American Dream, 10th Annual Renewable Energy Fair,
featuring workshops, exhibits, displays, toursand entertainment. Sponsored by Midwest Renewable Energy
Association. Contact MREA at (715) 592-6595; e-mail: MREAInfo@wi-net.com

June 19-23. Seqttle, Washington. American Society of Heating, Refrigerating, and Air-Conditioning Engineers
Annual Meeting. Contact ASHRAE Customer Serviceat (800) 527-4723.

June 20-23. Burlington, Vermont. Windpower 99, conference and exhibition. Sponsored by the American
Wind Energy Association. Contact AWEA at (202) 383-2500; e-mail: laura_keelan@awea.org

August 12-22. Des Moines, lowa. The lowa State Fair; the lowa Renewable Energy Association
(I-Renew) will be using the sun to power the American Republic stage near the Heritage Village area. Stop
by and learn about how to put renewable energy to work in your everyday life. Volunteersto help staff the
booth welcome. Contact Dewayne Johnson at (515) 281-7018 or Nancy Ewald at (319) 338-3200.

September 23-26. Cedar Rapids, lowa. The lowaAll Energy Expo: Forging New Partner shipsin Energy
and the Environment. Sheraton Four Points Hotel and Hawkeye Downs. The DNR lowaEnergy L eadership
Awards will be presented at the Expo. Contact Peatti Cale at (515) 289-1999; e-mail: patti.cale@iamu.org
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