EXTERNALITIES AND ENVIRONMENT

This section includes the latesinclusions on howauman energyse iseffecting our
environment. The consensus is growthgt we are affectingur global climate computer
modelingprogramsbecome more accuratRecently,the insurancendustry has stepped
into the debategalling for reducing greenhouse gamiissions. Thisectiondiscusses the
potential and estimated effects of current energy practices as they translaielabeib
events in our society and environment.
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Pollution and Health

Energy, Economic and National Security
Hazardous Waste

Land Use

PRICING POLLUTION IN A COMPETITIVE MARKET
Excerpts From a Wind Power Monthly Article, May 1996:

External Costsare costs attributable to an activity that amot borne bythe party
involved inthatactivity. Many studies orexternalities have been conducted other last
decade.One 1995 study,the EuropearlJnion's six-volume "ExternE: Externalities of
Energy" is probably one ahe most systematic andetailedstudies evercarriedout. A
complimentary U.S. Energy Informatigkdministration reporthat sameyear, "Electricity
Generation and Environmental Externalities: Cagedies”, focused othe utility planning
issues. (3)

External costs can be broken into three categories; Hidden costs borne by governments,
including subsidies and R & D programs. The costs of global waratinigutable to CO
emissions, including flooding and changesagriculturalpatterns. 40-80% ahe external
costs. Costs othe damage caused to health and the environmeemigsions othethan
CO,, including acid rairdamage and hospitalization or productivitgses. 10-20% of the
external costs.

A Germanstudy, "The SocialCosts ofEnergy Consumption”, byOlav Hohmeyer
found that theGerman Government spent neasly times more money per kilowatt-hour
on research and development of nuclgawer than on wind power. (3) Several
mechanisms are being considered for introducing externalities into the market.

Government regulation.

This historical approachaslead to inefficientand monopolistidndustries,inflexible
and highly resistant to necessary change. In additi@nmonopolies have ndéad to
uniformly low costs. Forthese and otheeasonsthe currentvogue is to deregulate. In
completely freemarkets, howevershort-term interests prevail and extermalsts are
ignored. Government regulation can require a mix or minimum use of those energy sources
with fewer external costs.

Tax pollution.
To ensureghat markets take long-term economics iobmsideration, governments can

impose taxes — such as a Carbon Tax -théoamount of pollution a compaggnerates.
Denmarkhas imposed such a taand the Europeablnion is consideringhe idea and



would use proceeds from suchaa to supportother environmental measurdse energy
savings. Several states in thg.S. have alsoproposed a Carbon Tax. Giwdean
technologies “"environmentatredits." This isthe basis of the one-and-halfcent
"production tax credit" currently available to wipdwer inthe UnitedStates.Washington
State now offers asales-tax-free environmerdor manufacturing of renewable energy
technologies. This methdtasthe merit of simplicityand has only anarginal effect on
energycosts, but it is not a true integration of externabstsinto marketprices. The
taxpayer pays, not the electricity consumer.

Integrated Resource Planning (IRP).

This model seems to best combine the elements of a competitive miginkietng-term
economic (environmentalesponsibility. An IRPmandatefrom the governmenivould
require the selection afew generating capacity to includdl factors, not just shortterm
economicones, inthe decisiomprocess. Environmentalimpacts, sighting, andustomer
preference would all be required to be considered butchalcosts would be mandated.
Efficiency and renewablesould be encouraged, discussiaare public, and consumers
can vote with their pocketbooks.

Resources:
(1) Milborrow, David, "Pricing Pollution in a Competitive Market", Wind Power Monthly,
p.34.

CLIMATE CHANGE:
The Warming of Our Planet

Carbon dioxide is the primary greenhouse gas. The accumulation of this aghthition
to several others includinGFCsare thought to be warmingur planet.Thesegasses are
being released by burninigpssil fuels fasterthan naturalsystemsare absorbingthem
leading to their atmospheric accumulation. (1) The sources gfa@Cadollows: Industry
4%; Deforestation 8%; Agriculture 12%; CFCs 18%, Energy Production 58%.

Fossil fuel burning releases aboubiion tons of carbonnto the air eaclyear. Since
only half of this is beingabsorbed bynaturalsystems (plants) this addsilion tons
annually to thel70 billion tonsthat have accumulated since theustrial Revolution. (1)

By 1995, the concentration of COn the atmosphere had reach#gD parts pemillion

(PPM) - higher than at any time in tpast150,000 yearsThis is far abovehe 280 PPM

that existedvhen fossilfuel burningbegan. (1)All greenhouse gassesmbined trap as

much heat asvould bereleased from more thaB00,000 nuclear power plants. (1)
Increases in greenhouse gasses coincide with an increase in global average temperatures of
0.6 degrees Celsius over the past cenfeading many scientists to concluthat the two
trendsare linked. (1) The United States is still the largest contributor of carbon to our
atmosphere but developing countries are raising contributors. (1)

Indications of climate change include: (1)

The ten warmesgears inthe past century havall occurred sincd980. The warming
of Antarctica in recentlecadesvas demonstrated irspring 1995 when a chunk of the
Antarctic glacier as big as Rhode Island collapsed int&@théhAtlantic. Northern Europe
hasexperienced a string of warminters and severe wintetorms,and alpine glaciers
there have retreated revealing rock previously buried for thousands of years.



Northerninterior areas of India have experienced life-threateningvii@ags inrecent
summers. A new orbiting radar gun has detected an annual rise in sea levdliofe3ers
during the past three years. Scientists at the University of Hetsim&bservingpine trees
taking root in northern Finland in tundra areas att@ of about 10 meterger year.
Oceanographers at tiopkins Institute in Monterey, California, whichasbeen tracking
undersedife for 60 years, sayhat marinesnails and other mollusksormally found in
warm watersare now expanding theiranges northwhile cold-water species retreat. In
many regions, tropical corals, whichare sensitive to water temperature, dggng. A
130,000 square-kilometer region of the Pacific Ocean has lost 80 percent of its zooplankton
as water temperatures have risen.

Recent advances iclimate modeling computeprogramsare eliminating arguments
about theireffectivenessThe effect of sulfateerosols, a form opollution that partly
offsetsthe impact ofgreenhousegasses,and closer analysis of regional atemporal
climate shifts havenow been incorporated into thmodel. The models have beeable to
replicate past climate patterns and project futureends far more accuratelyl) Klaus
Hasselmann, director of the Max Planck InstitisleMeteorology inHamburg, Germany,
saysthat there is a 95-percent chance thatrige in temperature ovehe past century is
caused by greenhousgases. (1) AUnited Nations Panel of scientistsalled the
Intergovernmental Panel ddlimate Change(IPCC) concluded in the summer @B95 "a
pattern of climatic response to human activities is identifiable icliimatologicalrecord.”

1)
What Temperature Change Means For Us

The relatively modest increases in projected global average temperature arechaf the
concern ofscientists, buthe possible disruption of atmospheric anckanicsystemsthat
regulateweather, is.The IPCC report cited above stateshat "the incidence ofloods,
droughts, fires and heat outbreaks is expected to increase in some regiengjesiatures
rise. (1)

What may happen if global average temperatures continue to rise quickly: (1)

Rainfall patterns mayhift, changing thefood security in variougegions. Steven
Hamburg, a forest ecologist at Brown University says one third of the earth's tarelsks
be forced to move as a result of theubling of CQ concentrations projected 3100.
Environmental stresses on forest wolikely cause many trees to be infesteith insects
or disease and susceptible waldfires. Wood product industries, tourisand forest
species may be threatened.

The frequency and severity of severe storms, hurricanes, tornadoes, thunderstorms and
hailstorms, may increase as a warmer atmosphere and seas exchange energy faster and add
momentum to the vertical exchange process that leads to such storms.

Stronger storms may extend the U.S. hurricane season by two montaloandome
storms tomove north as far ddew York. According to the Intergovernmental Panel on
Climate Change(IPCC), most ofthe beaches on the E&bast ofthe United States will
disappear duringhe next 25y/ears as sea levelse. Risingsea levels due tmelting ice
capsmay also threaten coasteities, estuaries analuifers, whichpeople depend on for
food. In the case of some islands, the entire country may be at stake.

Insurance companies enter the debate



A mounting body of evidence showing increasing frequency and severity of storms has
attracted the attention of a potentigfipwerful ally for reducing greenhouse gases - the
insurance industry. See also, "What's Bddamne About ClimateChange"below. In May
1991, acyclone hitBangladesh killing an estimatet¥40,000 people and damaging or
destroying more than a million homes. Financial losses of $3 bdéare tomore than 10
percent of Bangladesh's gross national product (GNP). (1)

In August 1994, Typhoon Fred killed 700 people and cade@ibillion in damage in
China. (1)

Hurricane Andrewcameashore in August, 1992 in South Florida destroygsg000
homes, leaving 300,000homeless and causing $8@lion in losses -equivalent to the
combinedlosses ofthe threemost costly previous).S. storms. This stormalone has
changedhow some insurance companieassessthe purchase of their catastrophe
protection. (1);

Since 1990, the worldwide insurance industry hgmid out$48 billion for weather-
related losses, compared with losses of $14 billion for the entire decade of the eighties. (1)

The insuranceéndustry has pressed famany important policy changes to help reduce
society's risk like tougher safety standards for automobiles and building tbatiesduced
the number of fires. (1)

The President of the Reinsurance Association of America, Franklin Nutter, sums up his
industry's dilemma; "The insurancebusiness is first idine to be affected bylimate
change...it could bankrupt the industry.” (1)

A representative of Lloyd's of London insurance statateaBerlin Conference of the
Parties to theFramework Convention olimate Change inMarch 1995 "it is thus
probablethat theinsurance industry is going toave to takesomeinitiatives by itself or
along with the banking industry.” (1)

What's Being Done About Climate Change?

The challenge of reducing carbemissions is natechnical or economibut political.
Strong opposition from industriedeeply vested in th&ssil fuel economyhas slowed
progress in some natiomghile countriesthat lack large oiland coal industries have the
strongest climate plans. (1)

Results of the Berlin Climate Convention

Environmental leaders from more th&20 countriegathered in Berlin in Marcth995
for the first Conference othe Parties to thEramework Convention oflimate Change.
Assessments presentedts meeting demonstrated that thierld is notyet meeting the
climate convention goal adopted thrgearsearlier at the Earth Summit in Rio de Janeiro:
holding industrial country emissions of greenhogsases tahe 1990 level in the year
2000. Newinformation fromscientistsenvironmentagroups,and insurance companies,
led to the currentvork to develop a protocol to theimate conventionaimedfor the first
time at reducing carbon emissions. (1)

Germany has goal of 30% reduction in carbon emissions frotme 1990 level by
2005. They plan tomeetthis goal through @ombination of energy efficiency ardws
such as their "electricity infeed law" that grants generators of reneefgtecity the right



to sell power to utilities at a generous price of 17 pfennigs (12 centBWyerAs aresult
of this law, Germany installed more wind turbines in 1994 than any other country. (1)

Despite a hefty gasoline tax of $3.00 per gallon, Gerdiarate policy is still plagued
by contradiction. A coal penny surcharge of 8.5%twmnation's powebills supports the
otherwise uncompetitive coal industry. This surcharge may be phased out by 2000. (1)

Germany is expected to meet the goal of holding 1990 carbon enisgitsrthe same
in 2000 but not the more ambitious goal of a 30% reduction by 2005. (1)

The U.S. climate policy includes fifty measufgso thirds ofthemvoluntary) mostly
aimed at energy efficiency, encouraging renewables and planting trees. (1)

A significant increase in gasoline tax was left out of the difate policy aswas any
standard for automobile fuel economy. (1) The 1994 U.S. Congress approved only half the
funds calledfor by the climatepolicy and the1l995 Congressnade even moreuts. (1)
Recenttrends suggedhatU.S. carbon emissionwill exceed1990levels by as much as
10% in 2000. (1)

Japan has a climate program similar to the U.S. including a number of voluntary energy
efficiency efforts. (1) In Japan, electric utilities intend to increastburning, automobile
fuel economy is declining, and renewable energy technologies rexdiwenodest support
from the government. (1)

Carbon emissionbave leveledoff in Japan due mostly ttheir sluggish economy.
They maymeet theyear 2000 goal for emissions(samelevel as1990) if manufacturers
continue to be forcedffshore bythe strong yenRelocatingemissions tdheir neighbors
may be gooor example toset whenthey host the third Conference of the Parties to the
Framework Convention orClimate Change in Kyoto in1997. (1) Denmark, the
Netherlands, and Switzerland have launched an Energy 2000 plan aimed at reducing carbon
emissions to 20% below 19&&vels by2005. These countries amoles of naturalgas,
renewable energy and energy efficiency and already increasing the have a heavy gasoline
tax. Public transportation recently receivedubsidyincrease in thé\etherlands tdh5.7
billion. There, 10% of the surface transportation budget goes to bicycle facilities. (1)

Thirty-six nations represented Bye Alliance of Smallsland States (AOSIShat are
particularly threatened byising seas,tabled aproposal inBerlin that would commit
industrial countries to reduce themissions by 20%The proposalgained endorsement
from the Group of 77 (G77d by nationsuch as Brazil, China, Egypt, Indislalaysia
and the Philippines. Europearofficials including the conference chair and German
environmental minister Angela Merkel welcomed tireposal, dubbedhe GreenPaper.
Kuwait, SaudiArabia, the UnitedStates, Australia andothers expressed outrage in
response to the Green Paper. (1)

Following a Different Energy Path

There iscontroversy over howpractical orexpensive it will be to follow a different
energy path. The controversy is framed on one side by economists anfutddslbbyists
who suggesthat holding carbon emissions steady could dwmghdreds of billions of
dollars and cut economic output by 1.5% to 2.5% tl@notherside are othereconomists,
scientists, engineers, environmentalists, and energy entreprevien@rgue that, once
market barriers are removed, new energytechnologies are commercialized, and
environmental costs recognized, a low-carbon economy would be more economical. (1)



A practical low-carbon energy economy could be achieved in thdewdecades with
high levels of energy efficienadroughoutthe economy, alecentralizedystem of power
generators whose waste heat would be used by homesdurstry, and increaseceliance
on methane gas to replace oil and coal. (1)

An excellent collection of industriaknergy efficiency projects isvailable from
Environmental Media Services, 1606 20th Street NW, Qe Washington, DQ0009.
Tel. (202) 483-0664, Fax. (202) 265-616&Gk for "Boosting Prosperity; Reducing the
Threat of GlobalClimate Change Through Sustainable Energy Investments.” January
1996. 2Efficiency of consumer appliances continues to rise contributing directly to lower
carbon emissions. (2)

Whirlpool's "Golden Carrot"super-efficient refrigeratorsaves $135 peyear in
electricity, while cutting carbon emissions by two-thirds.

A typical commercialbuilding could meetits energy need while reducing carbon
emissions associated witmeeting those needs by 80%-90% using off-the-shelf
technology. (1)

Eliminating the billions of dollars of subsidies to fossil fuel use (SB®VVERNMENT
AND REGULATORY IMPACTS) and giving customers a saythre marketplace can be
effective reforms for slowing carboremissions. Californiathe Netherlands, and the
United Kingdom are good examples of wheteh measuresave lowerecemissions and
energybills. (1) Mark Mansley of the DelphGroup, alLondon-basedinancial firm,
concluded in a 1994 study "climate change presents major long term risks to the carbon fuel
industry...that are not adequately discounted by the financial markets." (1)

If banks and insurance companies were to dump some of their extensive holdings in oil
and coal, oractively invest some of theifunds in new,highly energy efficient and
renewable energy technologies, they could spur the developmetesscarbon-intensive
energy system. (1)

Resources:

1. Worldwatch Institute, State of the World 1995, p.21-39.

2. Ogden, Douglas H., "Boosting Prosperity: Reducing the Threat of Global Climate
Change Through Sustainable Energy Investments.” January 1996.

3. Milborrow, David, "Pricing Pollution in a Competitive Market", Wind Power Monthly,
May 1996, p. 34.

POLLUTION AND HEALTH
Fossil Fuel

Amory Lovins of the Rocky Mountain Institutesayspollution is just resources out of
place. Wecan tellhow well we are utilizingour resources by looking #te pollution.
Carbon monoxid¢CO), nitrogen oxides (NQand NO) are formedrom the incomplete
combustion of fossil fuel. Power plants and cars and trucks are the primary source of these
gasses in our ailhey lead to the formation @roundlevel ozone, which idoxic in the
lower atmosphere, andmog, which can irritate the lungs, cause bronchitis and
pneumonia, and decrease resistance to respiratory infections. (5)

Two-thirds of the U.S. emissions of sulfur dioxide (S@efrom coal-burning power
plants. This gas is the primary contributor to acid rain, which literally kills lakesiaes,



damages buildings and reduces cmpduction. (5)Coal mining and oil drilling and
transportation result in thousandsextamples of drastic ecologicaffects. Wemay best
remember the Exxon Valdez spill of 1989 but similar accidents and normal mining practices
happening every day are continuing to foul environmentU.S. carbon emissionkave
reached an all time high: 1,394 million metric tons in 1994, accounting for 25 percent of the
global total. (4)

In 1996, the World Resources Institute estimated that more than one billion people live
in urban areas with unhealthful levels of air pollution. (6)

In the United States alonair pollution kills over 50,000 persons gear - a deatitoll
higher thanthat of traffic accidents, breast cancer, or AIDS. (6) 1895, 33 million
Americans lived in cities that failed to meet federal smog regulations. (6)

The six major air pollutants regulated by the EPA are Particulate MéeBaifur
Dioxide, Ozone, Oxides of Nitrogen, Lead, and Carbon Monoxide. Athareesult of the
burning of fossil fuels.

The most dangerouair pollutant regulated by the EPA is Particulate Mattéultiple
studies show that as particulate pollution rises, so do sickness and death. (6)

Asthmatics are highly vulnerable 8ulfur Dioxide, whichcan trigger asthma attacks
even when people are resting. (6)

At levels encountered in mogimerican cities, ozone oxidizes pulmonaryssue,
burning holes through the lung's cell walls. As ozone levels rise, so do hospital admissions
and emergency department visits. (6) In November 1996, the EPA prapmsedtronger
standards for ozone and particulate matter, based on evidence of harm to human health. (6)
In China, India, Thailand and other industrialized nations, air pollutiditeiially palpable.

(6)

In the city of Teplice, in the CzecRepublic,children wearfilter masks to school to
protect theirlungs fromthe soot and sulfur pouring out of nearlopal plants. (2) In
Katowice, Poland, one dhe most polluted areas ithe world, only half of all babies are
declared fit at birth. One morning in Novemi&86, 150babies in Katowice were found
dead in theirbeds. They did not survivethe extremelyhigh air pollution during the
previous night. (2)

A specialist in allergies ilNorway, Arve B. Frostad, says "In Norway weave had a
doubling in the number ofallergy-sufferers overthe last five years. One in five
Norwegians is now troubled by it. Ate samdime, the allergyseason igettinglonger.”
Health impairments lead to reducptbductivity, and increased consumption drugs,
which lead to higher social costs. (2)

A Swedish research center that investigated the &taokholm, Gothenburdvialmo,
and other major cities 1990 stated,'At least 40% of Bangkok'spolice have been
hospitalized with respiratory problems as a result of the huge amount of motor traffic.” (2)
The Renewables Way

Renewables are clean, healthy alternatives to our outdated energy paradigm.



Photovoltaicpower generationhas zero emissions.The cleanesfossil fuel plants
available today will produce over its lifetime, more than 20,000 tons of cdrbxide and
more than 25 tons of nitrous oxides for each MW of power. (1)

Evenwhenthe emissionsare countedor the energyused tomanufacture solacells,
PV generation will produce 1/100th the carbon dioxide of a conventoahfiredpower
plant (not counting construction of the plant). (1)

By 2015 Low-E windowsare projected toprevent, throughavoided electricity
production only (not other heating), &4llion metric tons of carbordioxide and142,000
tons of sulfur dioxide as emissions. (4)

On May 13, 1997, the American Lung Association released a report that helps refute the
often repeated claim that stricter air control standards areorth the coststhatwould be
incurred to achieveéhem. Insteadthe report stateshat, "cleaning upsmog and soot
beyond currentlyacceptable levelsvould bring major health and economic benefits and
could boostthe economy."The benefits include avoiding tlemst of prematureleaths,
emergency roonvisits, time missed from school andork. The author, JaneHall of
California StateUniversity at Fullertorasserts, "Lowehealth carecosts andincreased
worker productivity translate into a better quality of lifnd also intosavings and
investment..."

The report concludes that modest reductions in soot and smog would prevent billions of
dollars in health damages and premature deatihsially. According to John Garrison,
Managing Director, "The human health benefits of cleaner air enhance ecauinitg
and outweigh costthat industry may incur as a result of installing reasonable control
measures."

In addition to preventing healttemagesthe reportalso concludes enforcement of all
parts ofthe CleanAir Act between1970 and 1990 resulted @stimated health benefits of
$23 trillion over the 20 year period.
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Change Through Sustainable Energy Investments”. January 1996.
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Renewable Energy Policy Project: http://solstice.crest.org/renewables/repp/

ENERGY, ECONOMIC AND NATIONAL SECURITY:
Oil and War
A 1981 quote from OPEC-Yamani, Saudi Arabia: (4) "If we force [by raising prices]

western countries to invest heavily in finding alternative sources of energy, they will. This
will take them no more than seven to ten years and will result in their reduced dependence



on oil as a source of energy to a point, which will jeopardize Saudi Arabia's interest. Saudi
Arabia will then be unable to find markets to sell enough oil to meet its financial
requirements.”

The powerful U.S. fossil fuel industry supports the status quo in the enmergets as
they stand to lose lat of moneyfrom changes in itLarge oil andgas companies wield
considerable clout iI€ongressand in statdegislatures. They raisthe fear of joblosses
and tax revenue losses whenever renewables are discussed. (6)

Allen Greenspan, Chairman of the U.S. Federal Reserve stated before Congress in July
1995that arising trade deficit in oil"tends tocreatequestions about security olur oil
resources.” (1)

Robert Dole, as Senafdajority Leadersaid in March 1995, "the security of the
world's oil andgas suppliesvill remain a vital national interest of tHenited States and
many of the most important geopoliticécisions -- ones on whichration'ssovereignty
can depend -- will deal with the location and routes for oil and gas pipelines.” (1)

Since 1970, sharp increases in the price of oil have always been follovesdrizymic
recessions ithe UnitedStates. (1) If trends continue, in 20@6e United States will be
importing roughly a third obur oil from the Persian Gulf. Ashe dominantshare of the
world oil marketshifts to this area, oueconomic healttshifts to powers irthe Persian
Gulf. (1) Persian GulNations'oil revenuesare likely to almost triple by2010 to $250
billion per year. This represents &1.5 trillion increase in wealthfor Persian Gulf
producers over the next decade and a &t money coulduy a tremendouamount of
weaponry or influence in a chronically unstatdgion. (1)The final tabfor the Gulf War
of 1990 is estimated at $1 billionday. That'salmost$50 billion for 45 days of war and
roughly equal to the Norwegian national budget. (2)

The Gulf War rebuilding costs are $50 billion on top of the cost to deteyrea. (2)
According to a Greenpeace report, at |€4%),000people lost their lives ithe Gulf War.

2
Long Term Thinking

Federal cutgor renewables irthe 1980's wereimmediatelyfollowed by German and
Japanese companies buying severajor American P\eompanies. As iithe silicon chip
industry, these foreign competitors saved tens of millions of dollars on basic research by
plucking thebest companied.ack of steady support for renewable®gy cost the United
States its technological leadership advantage awahid market finally take®off. Look to
the International and Federséctions undethe GOVERNMENTAND REGULATORY
IMPACTS heading to see the difference in commitment. (1)

Akio Morita, thefounder of Sony has said, "Japarthigking tenyears aheadyhile
the Americans are preoccupiedth the profits theycan make in teminutes. Inthat way
they can never compete with us.” (3)

The U. S.wind industry hageached a productigolateau while othecountries rage
ahead. Shorterm thinking by a utility industry facing new deregulated competition is
limiting investment inwind. Onceagain, The U.S. marketposition is at risk withlittle
support at home. Look tdhe PURPA section underthe GOVERNMENT AND
REGULATORY IMPACTS heading to understand the utility's concerns. (5)

Resources:
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HAZARDOUS WASTE
The Old Way

When theExxon Valdez oiltanker spilled its load in Alaska t989, Exxon admitted
liability and agreed to pay one billion dollars in compensation. This is part odteiegorice
of our energy policies. (2Dil spills did not start ostop withthe Valdez. A partial list
includes: (3)

A tanker spilled 21 milliorgallons offthe Shetlandslands in 1992. Aoul weather
spill off a Spanish fishing port wasetablaze in1992. February 1996, 2fillion gallons
spill into the Celtic Sea off the coast of Wales. March 1996, a GalveBtaas spillsends
out a two-mile ribbon obil. More than90% of the oil enteringU.S. ports iscarried in
single-hulled tankers, such as the Exxon Valdez.

As often as they occur, tanker accidents account for only @eadil dumped into the
marine environment. Municipal and industniehoff accounts fotwice as much oil in the
oceans as do tanker spills, according to a Greenpepoet. (3)The Swedesestimate that
storage costs faradioactivewaste fromnuclearpower stations itheir country willlikely
add up to $7 billion. (2Radioactivity leakedrom the Chernobylaccident inRussia was
equal to the content &2000 Hiroshimabombs. Costgrom this accident in the Soviet
Union alone are estimated &150 billion. Probablyseveral million people arsuffering
from radiationdamage leading to impaired immusystems. (2Nuclearpower isamong
the most expensive forms adlectricity availabletoday without consideringhe cost of
decommissioning the plants or any risk from radioactive waste or accidents.

The Renewables Way
The process ofmanufacturing solacells is very similar tothat of manufacturing
computerchips. Both processes use hazardous materialsexperiencenasyielded very
cost-effective recycling of materialssed inthe process andxcellentsafety procedures
making this arelatively environmentally benign manufacturipgocess.The cells produce
no emissions when producing electricity over their 20-30 year life. (1)

Lubricants inwind turbinesneed to be replaced at regulatervals. No emissions are
produced from the production of electricity over the 30-year life of a wind turbine.

Using renewables doe®t produce runoff otoxic emissions,and does noincrease
global warming.

Resources:

1. ASES fact sheet "Photovoltaics and the Environment."



2. Rostvik,HaraldN., The Sunshine Revolution, Sun-Lab Publishehsigust 1992, p.
23
3. Chivers, Chris, "Currents, Troubled Waters", E Magazine, May/June 1996, p. 14.

LAND USE
The Old Way vs. The Renewables Way

Solar energy systemeeedlessspace to produce a megawattedéctricity thandoes
coal-fired power when the land devoted to mining is factored in. (1)

Coal uses 3,642 square meters per 1000 megawatt-hours oyear80 SolaiThermal
uses 3,561 squamaeters perl000 megawatt-hours over 3fears. Photovoltaicsuses
3,237 square meters per 1000 megawatt-hours over 30 years.

Wind uses 1,355 square meters per 1000 megawatt-hours oyeafd0According to
the Worldwatch Institute, it would require only one third of the land at nearby Edaiards
force base to meet the electricity demand of the whole of Los Angeles with solar power. (2)

A solar concentrating system like the Luz plant in Califomiauld need33% lesdand
to produce the same amount of electricity as a coal-fired power station in Califsumais
climate, when mining area is included. (2)

Most hydropower projectsequire at least 20 times as much land per kilowatt-hour as
solar power does. (2)

10% ofthe Arizonadesert landsre sufficient tameet thewhole of USA's electricity
needs using present-day solar cell technology. (2)

Solar cells deployed over 8% of the area used bytise military would provide 25%
of today's U.S.electric needs according to 4992 statement by the ElectriPower
Research Institute. (2)

Resources:
1. ASES fact sheet "Photovoltaics and the Environment.”
2. Rostvik,HaraldN., The Sunshine Revolution, Sun-Lab Publishehsigust 1992, p.
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