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EXECUTIVE SUMMARY

s Maryland’s population continues to Maryland’s 1,900 MW potential could
boom and national energy markets come online by 2010.
struggle for stability, state officials Solar power is expanding rapidly. The

have the opportunity for a fundamental re- small current capacity will grow to sig-

assessment of long-term energy policy. We = hificant levels over the next ten years
can now choose alternative fuel sources and and become a major source of elec-

new technologies to clean up our future. tricity thereafter.
Ample clean, renewable resources and en-
ergy efficiency technologies can provide us

with stable, reliable, and cost-effective elec-

tricity while reducing pollution.

Widespread direct use of geothermal
resources can greatly reduce electric-
ity demand.

o . | * By investing in basic cost-effective energy
Traditional quer Production Promote_si efficiency measures, Maryland could re-
Global Warming and Damages Public duce anticipated total electricity demand
Health by at least 6% by 2010. Studies have
Today’s electric power industry is the mast shown that more ambitious scenarios

polluting industry in the nation. The electric  could yield cost-effective savings of five
power industry alone is responsible for 39% times this amount.

of Maryland’s carbon dioxide (CO2) emis-

sions, the principal cause of global warmRenewable Energy and Energy Efficiency
ing. Power plants are also the largedReduce Pollution

industrial source of sulfur dioxide, nitrogenif these 2010 goals were to be achieved,
oxides, and mercury, which cause severgiaryland would reduce annual CO2 emis-
public health damage. sions by 10%, or 4 million tons, compared
to projections for the current path. This would
also reduce health-damaging pollution by

8%.
Renewables have advanced technologically

and commercially to the point where theyClean Energy Is the Best Economic Choice
are now ready for wide-scale developmentolicies encouraging renewables and energy
and there are still many opportunities for Gfefﬁciency would grow the economy more
ficiency improvements. than a business-as-usual scenario.

* Wind and solar energy sources could pfor Electricity generation from renewable en-

Clean Energy Can Grow Rapidly in the
Next Decade

vide at least 4.8% of the total electricity

for the state by 2010, and more than 6%
by 2012. Biomass energy could push this
percentage even higher. Nearly all of this
potential remains untapped today, with
fossil fuels and nuclear power meeting
97% of Maryland’s power needs and less
than 0.1% coming from clean renewable
sources.

Wind power is the renewable techng
ogy the state could develop most
quickly. One thousand peak MW of

-

CLEAN ENERGY SOLUTIONS

ergy involves a higher proportion of its
costs for labor as compared to fossil fuel
electricity generation, in which much of
the cost goes to fuel. Wind and solar pho-
tovoltaic operations each provide 40%
more jobs per dollar of investment than
do coal operations. Meeting stricter en-
ergy efficiency goals would also bring
increases in employment.

Policies encouraging clean energy would
lead to a net increase in employment of
12,500 jobs in Maryland by 2010.



* The best wind, solar, and geothermad

projects can produce electricity at a lower
cost than fossil fuels when external life-

cycle costs of electricity generation are

taken into account.

e Energy efficiency programs of the past

five years have avoided the need fos

25,000-30,000 MW of generating capdc-
ity nationwide — the equivalent of 100

power plants — at a cost that is less than

that of energy from most new power

plants.

Comprehensive Energy Policies Are Need

Important first steps in helping Marylan
realize its clean energy potential include th
specific policies:

[ee

A Clean Energy Portfolio Standard requir-
ing all retail electricity suppliers to ob-
tain a set percentage of their electricity
from renewable sources. Maryland should
enact a standard calling for its energy mix
to include 6% renewables by 2012.

An Energy Savings Investment Program
using a set percentage of revenues to fi-
nance programs promoting energy effi-
ciency and renewable energy.

Appliance efficiency standards that would
save Maryland consumers hundreds of
millions of dollars in energy savings over
the next 20 years.

CLEAN ENERGY SOLUTIONS
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INTRODUCTION

state officials must make some importanof high-level radioactive waste are generated
decisions that will directly affect Mary- in Maryland and surrounding states each
landers for the foreseeable future. We hawgear, without any safe disposal method es-
a window of opportunity to adopt policiestablishedt In addition to the risk of acci-
that will prevent the environmental harm andlents, concerns are growing over potential
volatile prices inevitable from our currentterrorist attacks.
path. We now rely on fossil fuels and nuclear The risks associated with these conven-
power to generate 97% of our electricityfional energy sources jeopardize our pock-
90% of which is generated outside of thetbooks as well as our health and
state, even though we have substantial cle@mvironment. Oil and gas prices will always
and sustainable energy resources at our|fibe volatile due to their limited nature. De-
gertips. pendency on foreign oil is a proven risk.
The effects of pollution created by fossilNatural gas proved to be equally risky last
fuel use in power plants are wide-ranging angear. With 90% of new power plants ex-
serious. pected to be fueled by natural gas, we should
 Nearly all of Maryland exceeds the na.be very concerned about price fluctuations
tional standards for ground-level ozoneand increases due to future shortages or dis-
Baltimore and the Washington, D.C. subfuptions. And nuclear power would not ex-
urbs are classified as either seriously|oist today without continual massive
severely exceeding the standards. subsidies.

. As a nation, events of the past year, in-
* Each summer, approximately 180’OJOCIudin market-based energy shortages on
asthma attacks and 3,900 emergency rao 9 gy g

N . e West Coast, the 9-11 terrorist attacks, and
visits in the state are attributed to acute _ . . )
to ground-level ozone. War in the Mlddle_ East qnq Central Asia, have
exposure led us to a crucial decision. Do we stay on
* Power plant pollution contributes to thethe same old unreliable, polluting, and inse-
acidification of our farmlands, which cancyre path? Or do we shift to a new clean en-
reduce crop yields. ergy path, meeting the nation’s ever-growing
 Power plant pollution also leads to nitri-POwer needs with sustainable, domestic en-
fication of our waterways, resulting in the€rgy sources that enhance national security
destruction of critical habitat and in-and mitigate against further pollution and
creased mortality of species vital to thavarming of our atmosphere?
health of our ecosystem, including the This report shows how we are now able to
world-renowned Chesapeake Bay blughoose the clean energy path and why it is
crab. the better choice both environmentally and
economically. We can simultaneously meet
i our growing electricity needs, reduce pollu-
t_)roug_ht on in part by power ple_mt poll “tion contributing to health problems and glo-
tion will exacerbate existing environmen- warming, and grow our economy
L?Lg;?\:)sligsthins?afeause serious new De_regulation in Maryland has c_reated a
o fork in the road. The status quo is not an
Nuclear power generation is extremely,hion The choice is either to continue in-

dangerous. The reaction of nuclear fissioreasing our dependence on fossil fuels and
in power plants produces high-level radioy, cjear power and the pollution and risks

active waste, arguably the most dangeroyg,nnected with them or begin to get our

I n the wake of electricity deregulation,substance known. More than 400 metric tons

—

* Potential effects of global warmin

CLEAN ENERGY SOLUTIONS



power from the clean, sustainable resources
that exist in our own state. Now is the time
for Maryland to develop its renewable re-
sources and ensure a clean and reliable elec-
tricity system for the future.

CLEAN ENERGY SOLUTIONS 7
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PART |: HEALTH AND ENVIRONMENTAL IMPACTS
OF CONVENTIONAL ELECTRICITY PRODUCTION

Impacts of Fossil Although coal is the energy source used to
i generate 52% of electricity in the U.S., coal-
Fuel Bummg burning power plants account for 87.5% of

In Maryland, electricity generation is responihe CQ, 95.2% of the SQand 90.9% of the
sible for: NOx emitted collectively by all electric

« 39% of the state's emissions of carbon diPOWer plants. _
oxide, the principal global warming gas. In Maryland, coal is used to generate 59%
_of the state’s electricity, yet it is responsible

* 92% of the state’s emissions of sulfur dito, 8604 of CQemission from power plants.
oxide, a precursor of fine particulate mat-

ter, acid rain, and regional haze. Global Warming

* 78% of the state’s emissions of nitrogeynd Carbon Dioxide
oxide, a precursor of ground-level ozone N :
(smog), particulate matter, acid rain, gl _Glopal warming is perhaps the mqst serious
bal warming, nitrogen overloading i enqunment_al Ch?”enge O.f our time. The
waterways and forests, and regional Ha: yvquds leading climate scientists, econo-
o mists, and other experts formed the Intergov-
26% of the state’s emissions of man-madgrnmental Panel on Climate Change (IPCC)
mercury, a toxic metal that bioaccumulateg, 1988 to verify the recent dramatic increase

in animals and spreads through the foofh the earth’s temperature and to identify its

chain to humans. causes and consequences. What they have
All fossil fuel-burning power plants pol- found is alarming.

lute the air to varying degrees. Coal-fired The average daytime global surface tem-
power plants are by far the dirtiest. Oil-burn- perature rose 0.6°C (1.08°F) over thé& 20

ing power plants emit less pollution than  centyry. The average nighttime minimum
those using coal, but more than natural g

: aS- surface temperature over land, the more
fired plants. Natural gas produces cleaner jndicative measurement of global tem-

power plants burn enough of it to produce per decade since 1950.

hundreds of millions of tons of C@ach

year.
Figure 1: CO , Emission Figure 2: SO , and NOx Emission
Rates of Power Plants Burning Rates of Power Plants
Fossil Fuels © Burning Fossil Fuels

2500 14
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* The 1990s were warmer than the 1980ger evidence that most of the warming ob-
previously the warmest decade on recaragerved over the last 50 years is attributable
The warmest year on record was 1998. to human activities'® Fossil fuel burning
The IPCC predicts that the average globaiccounts for three-quarters of the &nis-

surface temperature will increase by 1.4sions associated with human activities. The

5.8°C between 1990 and 2100, dependinyg-S. electric industry alone, which accounts
on how far we go to reduce carbon emisfor 40% of total U.S. CQemissions, emits
sions'® This level of increase is put into per-more CQthan the total COemissions from
spective by the fact that during the last ic&ny other nation.

age (about 18,000 years ago), the ear t‘goot and Sulfur Dioxide

average surface temperature was only

cooler than it is now Power plants are by far the largest source of
The impacts of warmer global temperasulfur dioxide (SG).** More than 12,000 of

tures are predicted to include many seriouthe nearly 19,000 tons of Se nation emits

and broad-ranging effects, some of whicknnually comes from electric power plants.

have already begun: SQ, is a large component of fine particulate

¢ |ncreased frequency and intensity of h ematter, or “soot?® Particulate matter is the
waves, ﬁreS, droughtS, rainfa", and floo _type of air poIIution that is visible in the air
ing. —ash, dust, and acid aerosols.
- . When inhaled, these tiny particles become
* Rising sea levels that overtake islands . )
eeply embedded in the lungs. The particles
coastal areas. )
_ _ cannot be expelled by coughing, swallow-
* Disruption and loss of ecosystems, pushing, or sneezing. As they sit in lung tissue
ing species to extinction and renderinghey cause varying degrees of irritation,
historically fertile farmland unproductive. which can lead to loss of heart and lung func-

* Increased geographic range and virulendéon. Health consequences range from bron-
of infectious and tropical diseases. chitis and chronic cough to dedthFine

Although natural variations in the outp tparticulate matter is of most concern to vul-

of the sun can contribute to climate changd!€rablé populations, including young chil-

the IPCC has found that natural contributiond€": the elderly, and those with asthma or
are minimal compared to the effects of yother respiratory diseases. A study conducted
man activities. By burning fossil fuels in ourPY the Harvard School of Public Health esti-

power plants, we are releasing pollution thaf’@t€s that more than 60,000 lives are cut
is altering the atmosphere at a rapid pac&ort each year In the U.S. due to fine par-
Normally the atmosphere allows excess hedfulate pollution’” This pollution cuts short

to leave the earth, but air pollution referredn€ lives of an estimated 927 people through-
to as greenhouse gases, such ag GOrk out the state of Maryland each yé&ar.

like a blanket that traps heat near the ear h'sParticulate air pollution can travel far from
surface. As concentrations of greenho s source. The visual effect of particulate air
gases increase, more heat gets trapped lution is referred to as haze. Haze has
global temperatures rise. Carbon dioxidéPread SO far as to infiltrate some of
(CO,) is by far the most abundant greenhous@Merica’s most pristine national parks,
gas. The atmospheric concentration of caP!0cking vistas and posing health risks for
bon dioxide has increased by 31% sinci0Se who use the parks for recreation.
175012 Coal-fired power plants account for 84%

In its latest update on climate change, th&f Power plant SQemissions in Maryland.

IPCC concluded, “There is new and str nAlthough pollution control equipment that

n

CLEAN ENERGY SOLUTIONS
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can reduce these emissions by 90% is readibne study of 25 hospitals that found high
available, none of Maryland’s six large coal-ozone levels were associated with at least a
fired power plants uses such equipment.| 21% increase in emergency room visits for
) . people aged 64 and oldeér.
Smog and Nitrogen Oxides Ozone has also been linked to increased
Power plants are the largest industrial sourdéequency of asthma attacks. On high-smog
of nitrogen oxide (NOXx) pollution, which days, children with asthma are 40% more
causes formation of ground-level ozone (alstkely to suffer asthma attacks compared to
known as smog). Ozone is our nation’s mostays with average pollution levefsA 1999
prevalent and well-understood air contamiAbt Associates study estimated that more
nant. Despite reductions in smog levels sindéan six million asthma attacks nationwide
the passage of the Clean Air Act in 1970were triggered by smog during the ozone
today an estimated 117 million people liyesmog season of 1997Another study found
in areas where the air is unsafe to breatt®26% increase in the number of asthma pa-
due to ozon&® In 1999, the ozone healthtients admitted to emergency rooms in New
standard adopted by the EPA in 1997 wadersey on summer days when ozone concen-
exceeded 7,200 timés. trations were high

Ozone is an invisible, odorless gas, which New research has also shown that high
is formed when nitrogen oxides mix withsmog levels can not only exacerbate exist-
volatile organic compounds (reactive maning asthma, but can cause the disease as well.

made chemical air pollutants) in the presenc@ five-year study conducted at the Univer-
of sunlight. Public health is most at risk dur-ity of Southern California found that active
ing “ozone season,” from mid-May to mid-children growing up in high smog areas are
September in most places, when there igore likely to develop asthma than inactive
plenty of sunlight. children, while no such relation exists among
When inhaled, ozone at high concentrachildren living in low smog areds.
tions can oxidize or “burn through” lung tis- , . . .
sue. Breathing ozone at high concentrati r@‘c'd Ram’ SUIfur_ Dioxide,
can cause airways to the lungs to beconfand Nitrogen Oxides
swollen and inflamed. Eventually, this causesulfur dioxide and nitrogen oxides do their
scarring and decreases the amount of 0xgramage not only via airborne ozone and par-
gen that is delivered to the body with eackiculates, but also by causing acid rain, which
breath. The corrosive effect of exposure|t¢hreatens entire forest and aquatic ecosys-
ozone in the respiratory system increases s$4gms. Once emitted into the air, sulfur and
ceptibility to infections. Outdoor exercise onnjtrogen oxides form sulfates and nitrates
days when ozone concentrations are higlespectively, which are the principal com-
increases the impact on the respiratory sygonents that change the pH of rainwater from
tem. neutral to dangerously acidic.

As is the case with soot, ozone poses a Acid in rain, clouds, and fog damages trees
more serious health threat to vulnerablen two primary ways:

populations, including children, the elderly,; Directly damaging the needles and foli-

and people with asthma or chronic pulmo- 546 making them unusually vulnerable to
nary disorders (including chronic bronchitis  ;qverse conditions including cold tem-
and emphysema). A number of studies have perature.

linked ozone pollution with increased fre-

quency of emergency room visits, includi 92 Depleting nutrients from the soils in which
the trees grow.

CLEAN ENERGY SOLUTIONS



Acid clouds and fog generally have evemeurological problems, heart disease, and
higher concentrations of damaging sulfateflzheimer’s disease in adults.
and nitrates than acid rain. Thus, acid depo- Numerous species of fish in thousands of
sition is linked to the decline of red sprucébodies of water across 41 of the 50 states,
growing at high elevations and in coastaincluding Maryland, contain such high lev-
areas, both of which are immersed in aciéls of toxic methylmercury that health agen-
clouds and fog for long time periods. cies have warned against eating them. The

Lake and stream ecosystems are also vutumber of consumption advisories due to
nerable to the effects of acid rain. As the acidnercury poisoning increased 8% from 1999
ity of the lakes and streams increases, {the 2000 and 149% from 1993 to 2080.
number of species that can live there de- People most at risk include women of
clines® child-bearing age, pregnant women and their
) . fetuses, nursing mothers and children, and
Nitrogen Loading subsistence fishers. Large predator fish such
and Nitrogen Oxides as largemouth bass, walleye, shark, tuna, and

Nitrogen oxide emissions from power plant$Wordfish have higher levels of methylmer-
are a major contributing factor to nitrogerCUry in them than smaller species lower in
loading in the Chesapeake Bay and othdf® food weti? People who frequently and
water bodies across the United States. TdQutinely consume fish (i.e., several servings
much nitrogen causes algae blooms, which week), those who eat fish with higher lev-
deplete the oxygen and kill marine life as!S of methylmercury, and those who eat a
they decay. Algae blooms also block s nI_<_51rge amount of fish over a s_hort period of
light that fish, shellfish, and aquatic vegetalime (€.9., anglers on vacation) are more
tion need to survive. Nitrogen oxides releaself€lY 0 be exposed to higher levels of mer-
into the air can be carried hundreds of mileSUry-* _ ,
by the wind and fall into lakes and rivers, ~ Mercury’s primary entrance into the hu-
The effects of nitrogen loading can be devan (_j|et occurs when mercury is er_mtted |_nto
astating for plant and animal life in thesdh€ air and undergoes photochemical oxida-
water bodies, as well as for people who ddion, forming oxidized mercury. Oxidized
pend on these waters for tourism, subsisten&ercury is water-soluble and is deposited to

fishing, commercial fishing, and recreation/and, lakes, and streams by rain and snow,
where it reacts with bacteria to form meth-
The Toxic Food

ylmercury, the form most toxic to humatfis.
Chain and Mercury Methylmercury bioaccumulates to the great-
Mercury is a toxic heavy metal that persist

est extent in the tissue of fish and other
: ) o %quatic organisms and persists forever in the
in the environment once it is released. Whe nvironment, magnifying its public health
ingested in its methylated form, mercury c 'i"mpacts. ’
cause serious neurological damage, IC"””ticu'Based on national emissions estimates for
larly to developing fetuses, infants, and ¢ iI1994_95’ coal and oil-burning power plants

29 i - .
dren® The neurotoxic effects Of. lO.W level are the largest stationary sources of mercury
exposure to methylmercury are similar to th%missions (32.8%), followed by municipal

effects of lead toxicity in children, ar_'d, 'N"\waste incinerators (18.7%), commercial and
cIudg .delayed development and'deflcns "Mhdustrial boilers powered by coal or oil
cognition, language, motor function, atten-(l7.9%), medical waste incinerators (10.1%),

t_|on, and_memor;'%? Other studies hav_ and hazardous waste incinerators (4.4%).
linked a history of mercury exposure with

CLEAN ENERGY SOLUTIONS
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Other Impacts from coal without causing environmental

of Energy Production damage. Although clean coal measures in-
volve more responsible management of coal-
Coal Mining generated pollution, the actual pollution

o ] ) reduction is marginal and air pollution miti-
Mining for coal is a dirty, dangerous, andyaiion strategies ultimately redirect the tox-
destructive process. It contaminates the lanths and emit them into the environment
surface water, groundwater, and air. To 9&hrqugh different routes (like the land or
to the coal, enormous chunks of earth are dygater). “Clean coal” techniques also encour-
up from the surface or displaced by removage increased coal use in the long term. The
ing mountaintops (surface mining), Or argseneral Accounting Office concluded that
excavated from beneath the ground (undefageral spending on “clean coal” technology
ground mining) and discarded into wastg,,s peen a waste of morféy2 billion has

piles. Wildlife habitat, cropland, forests,peen spent so far, and current proposals
rangeland, and deserts are destroyed and {£5,1d double that amouf#.

placed by pits, quarries, and tailing piles.

Reclaiming a coal mine (replacing vegetaNatural Gas Drilling

tion and restoring the landscape) helps r(7-\/
h

) . ; ' hen natural gas is retrieved from reservoirs,
duce permanent disruption, but in spite|o,

; o e construction of roads, drilling rigs, and
restoration efforts, original ecosystems ma&as pipelines destroys huge amounts of wild-

be replaced by completely different ecos Sife habitat. Transporting the gas, which is

e o et oo vy o oSV by nture, s ncreasinglydanger.
stored us as the U.S. plpellr_1e infrastructure ages.
Watér pollution is an enormous proble Qne quarter of the nat_lon’s natural gas pipe-

. lines are more than fifty years dfdOver

of coal_ mining. Waste piles of exca\_/ated he past decade, the number of serious acci-
deposit toxic heavy metals and sediment that

ollute and alter the course of local water- ents has steadily increased.
P Natural gas is often found in association

ways. More waste from the washing of min (\j/vith oil. The damage occurring from oil drill-

coal is added to these piles that grow on th .
order of tens of millions of tons per yéar, |%g and transport s probably the best known

- . f the environmental impacts of fossil fuel
Underground mining can contaminate an(i

. . . xcavation, due to the regularity of oil spills
physically dislocate entire underground res 9 y P

. o and the duration of their scathing effects.
ervoirs that serve as drinking water suppl € ass known is the fact that leaks commonly
for many Americans.

The Western Pennsylvania Coalition f 0 undetected, accounting for hundreds of

Abandoned Mine Reclamation calculated h(tehousands of gallons of spilled petroleum lig-

cost of cleaning up pollution from old co IUIdS each yed.

mines in Pennsylvania to be $15 billion, alCoalbed Methane Excavation

though they believe it's likely that estimate

is low?® The U.S. Bureau of Mines estimates '€ Most destructive process used to access
tural gas from oil-free reservoirs is coalbed

that the U.S. spends over $1 million each _ _
to treat acidic mine watét. The cost of ethane excavation. Coalbed_metha_ne_dlf-
cleaning up abandoned lands that had b éﬁrs ffo”‘ natural gas only S“ght[ly In Its
used for mining coal is $10,000 per ae. chemical makeup. Natural gas is mostly

“Clean coal” has been touted as the s Mpethane with some other hydrocarbon gases

tion to the horrendous environmental leg cﬂpl Its mixture. Czalbed methane is almost
of coal, claiming energy can be harnessedVays pure methane.

CLEAN ENERGY SOLUTIONS



Coalbed methane is found trapped in sulirave leaked more than one million gallons
surface coal beds. To release the gas froof waste, contaminating groundwater and
the porous coal, coal seams are fractured withreatening the Columbia Riv&r.
toxic fluids. Massive volumes of water must Presently more than 42,000 metric tons of
be pumped from underground aquifers. Thepent fuel are in temporary storage in the
water, often containing high levels of sodiumU.S., with that number increasing by five
arsenic, and other contaminants, is dumpetetric tons every d&y. This waste material
on the surface and into rivers. will remain hazardous for the next 250,000

In the San Juan Basin of southwestergears:! The potential risk to human health
Colorado and northern New Mexico, thes staggering. The total radioactivity of our
costly consequences of coalbed metharspent fuel at this point is 30.6 billion curies.
development are clear. The excavation prd@ne single curie generates a radiation field
cess, along with the construction of roads anidtensity at a distance of one foot of about
pipelines to transport the gas, has destroydd rem per hour; the exposure limit set by
wildlife habitat and contaminated drinkingfederal regulation for an individual is 5 rem
water. Methane and hydrogen sulfide seepser yeaf? If a person were to stand within a
have forced some families from thejryard from a 10-year old nuclear fuel assem-
homes'® Underground coal fires have causgedly, within 30 seconds he would significantly
the ground to collapse in one area, and it isicrease his risk of genetic damage or can-
uncertain whether the gas industry can preser and in less than 3 minutes he would re-
vent the underground fires from spreadihg. ceive a lethal dose of radioactivity.

Development in the Powder River Basin The risks of both catastrophic events and
in Wyoming is more advanced than the Saleakage of radioactive material into our en-
Juan region. If the gas industry develops theironment pose great threats to our public
region according to current plans, the estihealth. Even low-level radiation has been
mated cost to the state to address the waterked to cancer, genetic and chromosomal
loss and contamination will be $320 millioninstabilities, developmental deficiencies in
dollars, after accounting for severance tathe fetus, hereditary disease, accelerated ag-
credits the state will receive from the gasng, and loss of immune response compe-
industry?® tence. Slight leaks of the waste from
Maryland’s Calvert Cliffs plant — now stored
Nuclear Waste in dry casks on the shores of Chesapeake Bay

Nuclear fission, the reaction used to create could be catastrophic.

energy in nuclear power p|ant3’ puts our lives The risk of accidents at reactors is also
at risk from potentially disastrous accidentg&ver-present. Because many nuclear plants
and creates the most harmful substandd the U.S. are aging, the risk of accidents is
known, for which there is no safe disposagreater now than it ever has been.

process. Direct exposure to irradiated fuel Further risk may come from transporting
from nuclear reactors delivers a lethal dosBigh-level nuclear waste. The nuclear indus-
of radiation within seconds. According to thelry has been trying for years to establish a
Department of Energy, 95% of the radioacsingle national nuclear waste repository at
tive waste in this country (measured by raYucca Mountain, Nevada. If such a facility
dioactivity) is from commercial nuclear were to be established, the risk of accidents
reactors. The storage of this waste posesé@d leakage would be immense. The Nevada
threat to water supplies throughout the nadgency for Nuclear Projects recently calcu-
tion. At the Hanford Nuclear Reservation jnlated the risks of transporting nuclear waste
Washington, 67 of 177 underground tank&sing analyses by the Department of Energy
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and independent consultants. They con-
cluded, “Accidents are inevitable and wide-
spread contamination possibRé.”

The sooner nuclear generation stops, the
less all of these risks will be increased |or
extended.

14 CLEAN ENERGY SOLUTIONS



PART Il: THE RENEWABLE ENERGY
AND ENERGY EFFICIENCY SOLUTION

power production. Our energy futurefossil fuels. Today’s best renewable energy
need not incorporate the same magrojects produce power that costs less than
sive threats to the environment and publifossil fuel-generated electricity, when exter-
health that we face today. Renewable energyalized costs of power production and price
generation has advanced technologically argtability benefits are considered. The cheap-
commercially to the point that it is now readyest and quickest way to meet urgent power
for wide-scale development, and there ardemand is through energy efficiency.
still many opportunities for efficiency im- Developing the small portion of the total
provements. renewable energy and energy efficiency po-
Economic analysis and technological cantential outlined below will reduce pollution
siderations suggest that Maryland could gerdramatically by 2010. Maryland would cut
erate 6% of its electricity with zero emissionsts power plant pollution by 10% by 2010
by 2012. compared to projections for the current path.
Investing in the development of clean en-
ergy sources will grow the economy more

P ollution is not an inevitable result af than will further investments in conventional

renewable resources could be providing
4.8% of the total electricity generated in the
state by 2010 and 6% by 2012.

Renewable Energy
and Efficiency
Potential in Maryland

. L Wind Energy Potential
The vast majority of electricity in Marylan

is generated using dangerous and pollutintfaryland has good wind potential. The Pa-
energy sources. Fossil fuels and nucl &ffic Northwest Laboratory (PNL) estimates

power provide 97% of the energy used b§he state could generate 5,0QQ gigawatt-_hours
utilities for electricity generation. Of that, P€r year (GWh/yr) of electricity from \{vmd
coal is the dominant source, providing 599 €neugh to provide 10% of the state’s cur-

of the energy, and nuclear power ranks ofent electricity demantf. However, outside

ond, providing 27% of the energy for elec-
tricity production.
For the majority of the past 100 yeatrs
Maryland had no other real alternatives fo Hydro
its energy supply. Now, clean and affordabl 3%
options are finally available. No longer
the people of Maryland have to trade thei
health and that of their land, air, and wate
in order to stay warm in winter and live with
the modern conveniences that electricity
gives us. By tapping its vast energy saving Gas Coal
and renewable energy potential, the state c: 3% 59%
now dramatically reduce power plant pollu- oil
tion while cost-effectively meeting its grow 8%
ing electricity demand. Non-hydro

Figure 3. Maryland’s 1999
Profile of Electricity Sources %

Nuclear
27%
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Note on Units

Megawatts (MW) is a unit of measurement indi-
cating how fast a plant can put out energy. This
is the standard measure of the generating ca-
pacity of a power plant. It is also used to deter-
mine if the total generating capacity on the grid is
enough to satisfy demand at any one time.

MW denotes peak megawatts, as opposed to av-
erage megawatts (MWa). MWa is used to em-
phasize the intermittency of electricity generation
from some sources. Wind power capacity, for in-
stance, is often reported as MWa. 1 MWa is
enough to power roughly 1,000 homes.

Megawatt-hours (MWh) is a unit measuring the
total amount of energy produced over some time
frame. A 50 MW power plant operating at full ca-
pacity for one hour produces 50 MWh of electric-
ity. This is the appropriate unit for talking about
how much of the state’s electricity was produced
by various sources in a given time frame. To mea-
sure how much such a plant could produce in
one year at full capacity, simply multiply the ca-
pacity by the number of hours in a year (50 MW x
8,760 hrs/yr = 438,000 MWh/yr). 1,000 MWh
equals one gigawatt-hour (GWh).

of one small project (3 kW), none of th

valuable resource has been tapped.

If Maryland built just three typical-size
wind farms (30 MW each) per year for th
next three years (2003-2005), and then
creased capacity at today’s common groy

Table 1. Potential Growth in
Maryland Wind Power Capacity
and Generation 7

Capacity Generation
Year (MW) (GWhlyr)
2002 0.003 0.008
2003 90 240
2004 180 470
2005 270 710
2006 350 920
2007 460 1,200
2008 590 1,560
2009 770 2,030
2010 1,000 2,600
2011 1,200 3,150
2012 1,400 3,680

Solar Energy Potential

People often think solar energy can only be
harnessed effectively in the Southern and
Southwestern states, but solar PV is a valu-
able resource for Maryland. At this time, the
state is just beginning to tap it. Current ca-
ghacity stands at 323 k¥v.Other states with
solar potential similar to Maryland have al-
4 ready begun to utilize this resource on a much
clarger scale. Compared to Maryland, lllinois
inas slightly greater solar potential and New

vtyork has lower potential, yet their current

rate of 30%, the state could be generating0lar PV capacities of 553 kW and 1,350 kW,

2,600 GWhyr of electricity by 2010. Wind respectively, overshadow Maryland’s capac-

power would then be generating 4.8% (ofy: Maryland has plenty of room to grow.
Maryland's electricity. If the state added an- COSt has been the biggest impediment to

other 400 MW by 2012, wind power alo esolar technology. 'Like the other renewable
would be providing Maryland with 6% of energy technolggles, nearly all of _|t_s costs
its electricity. Given the total amounts in-2"€ up-front capltal_ co_sts. Althoughit is cost-
volved, this growth rate is easily feasible, ©fféctive over the lifetime of the system, so-

Other nearby states that have begun taj" technology has the greatest up-front

ping into their wind resources are addingaPital costs.

capacity at even more aggressive rates than! N National Renewable Energy Labora-

this timeline. New wind projects schedul dory analyzed policies and residential elec-

to come online in 2002 in Pennsylvania hav& /Ity rates in every state to determine
a collective capacity of 110 MW, those ntoday’s breakeven turnkey cost (BTC) for a

New York. 160 MW. and those in West Vir- L KW installed PV system for each state. At

ginia, near the Maryland border, total 22¢1€ BTC, the consumer can pay for a PV sys-
MW 58 tem and neither gain nor lose money over

=]
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the life of the system. While Maryland had d@ncreased at the same rate as the 1999-2000
solar buy-down program in place, the 199%ational growth rate (18.5%), PV capacity
BTC cost for a PV system was determineavould reach 2.2 MW by 2010. If, however,
to be $6,133/kW. An installed PV systemthe state’s total capacity were to grow at the
cost $3,900/kW in 1999, down from $6,2004lobal rate experienced from 1997-2000
kW just three years prior. Hence, consumer&81%) or at the 1999-2000 global rate (37%),
who bought solar systems at 1999 prices wilMaryland would have 4.9 MW to 7 MW,
realize a $2,233/kW net savings over the liferespectively®
time of the systerf?. Unfortunately, the buyq1 A more likely progression under favorable
down program ended in June 2001. policies would see capacity added even
Maryland could dramatically increase itsfaster. In California, where capital cost re-
current capacity by reestablishing the buyeuction programs have been in place for sev-
down program. If total installed PV systemseral years, capacity has begun to accumulate

Solar Energy

There are two different
types of technology for
harnessing the sun’s en-
ergy to generate electric-
ity: solar thermal electric
power plants and photo-
voltaics.

Solar thermal power plants
use reflectors to concen-
trate sunlight on a receiver
that uses the sun’s heat to
drive a turbine and gener-
ate electricity. Parabolic
troughs, power towers,
and dish/engines are the
three technologies either
in use or in development
for solar thermal power
plants, differing mainly in
the shape and configura-
tion of the reflectors.

Photovoltaics are very dif-
ferent from any other
method ever used to gen-
erate electricity. All other
methods require at least a
two-step conversion of
energy from its natural
state into mechanical
power and then to electri-
cal power. Photovoltaic
(PV) panels convert sun-
light directly into electricity
without the use of a gen-
erator or any moving parts.

The basic building block of
this technology is the pho-
tovoltaic cell, which is
made of semiconductor
materials. Cells can be
connected together to
form modules, and mod-
ules can be connected to
form arrays. In this way,
PV systems can match
power output to power
needs. A few PV cells will
power a hand-held calcu-
lator or wristwatch, while
interconnected arrays can
provide electricity for a re-
mote village.

PV systems can operate
either remotely or in con-
nection with the utility grid.
Their reliability even in ad-
verse environments has
been proven over decades
by their performance pow-
ering satellites, which have
to operate long term with
no maintenance. The Fed-
eral Emergency Manage-
ment Agency now uses
solar electricity systems
for prevention, response,
and recovery in emer-
gency situations. It learned
the value of PV for this
purpose after Hurricane

Andrew, when some Mi-
ami suburbs were without
grid power for as much as
two weeks. The PV sys-
tems that had previously
been installed in that re-
gion survived and were
able to help in the relief ef-
forts.>® With PV'’s long life,
minimal operation and
maintenance require-
ments, versatility (remote
or grid-connected opera-
tion), reliability, and sus-
tainable nature, the U.S.
Department of Energy has
concluded that, “it is easy
to foresee PV’'s 21 cen-
tury preeminence.”°

Solar thermal collectors
that use the sun’s heat
without converting it to
electricity can also have an
enormous impact on ef-
forts to reduce demand for
natural gas and electricity.
These collectors are in-
creasingly popular for
heating swimming pools.
When heating water in a
residence, usually they are
used in conjunction with
back-up heating system,
most commonly fueled by
natural gas.

CLEAN ENERGY SOLUTIONS
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in larger increments. Alameda County’sprograms in place. However, investments in
Santa Rita Jail recently installed a 500 kWhese programs dropped significantly by
PV system, and San Francisco is now plart998. According to an analysis conducted
ning to add 10-12 MW within three yeafs. by the American Council for an Energy-Ef-
Similar aggregate purchases of PV pyicient Economy (ACEEE), in 1998 Mary-
Maryland state government or municipalidand spent 0.80% of utility revenues, $13.6
ties would reduce the overall costs of PVinillion, on energy efficiency programs,
systems and add capacity more quickly, Alown from 1.83%, $31 million, in 1993. This
cooperative like Washington State’s Westeverall spending yielded an annual energy
ern Sun Coop, which purchases packageshvings equaling 3.52% of electricity sales
solar electric systems in bulk and sells therim 1998, or 880 GWh/.
to local utilities, would also reduce system Maryland needs to begin reinvesting in
costs and encourage faster PV capacityese utility programs on a larger scale. The
growth. programs have proven to be one of the most
. cost-effective ways to address electricity
Geothermal Potential needs. Results in other states reveal that
Although there are no high temperature gedaryland has much more energy savings
thermal resources capable of producing elegotential it could reach through these pro-
tricity in Maryland, the state has amplegrams. The top five states, whose savings

geothermal resources for geothermal he&&nged from 5% to 9% of their electricity
pumps, which can significantly reduce desales in 1998, had each invested at least 1%

mand for electricity. Currently, howeve .and as much as 7% of utility revenues in their
none of this important resource is beingnergy efficiency progrants.

tapped. The Northeast Energy Efficiency Partner-

ships (NEEP) submitted a detailed analysis
Biomass Potential of a proposed statewide utility energy effi-

Current biomass power capacity in Marylan&'€ncy program to the Public Service Com-
is 140 MWE® Unfortunately, the majority of MiSsion of Maryland in 2000. The proposal

this capacity utilizes municipal solid wastelncluded twelve energy efficiency programs
(MSW) combustion, which is highly pollut that Would.dellver the g_reatest long-term
ing. As a major source of mercury, dioxin,SN€r9y saving per dollar invested:
and other highly toxic substances, MSW Residential Programs
combustion is not a clean energy alternative. HVAC Tune-Up/Repair Program
Landfill gas, biogas digesters, indigenous
energy crops, and gasified animal waste are _
more sustainable options for biomass re-  Energy Star Appliance and Consumer
sources in Maryland. Products Program

The U.S. Department of Energy estimates Energy Star |_|ght|ng Program
that Maryland could generate 2,900 GWh/
yr of electricity from biomass resources, _
of 1999 generatioff. However, this likely New Construction Program
contains some potential projects that would Low Income Program
be excessively polluting.

Electric HVAC Replacement Program

Energy Star Windows Program

e Commercial and Industrial Programs
Energy Savings Potential Industrial Efficiency Program

During much of the 1980s and 1990s Mary- Cé&l Building Operation and Mainte-
land utilities had effective energy efficiency nance Program
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Commercial Building Retro

commissioning Program

C&l Energy Efficient Constructio
Program and Equipment Replacemer
Program

C&l Motor System Optimization Pro
gram

Analysis of the proposal determined tha
the plan would be cost-effective and woulc
provide significant economic benefits to
Marylanders. Implementation of these pro
grams would save the state 3,400 GWh/y
by 2010 — nearly 6% of 1999 demand.

The Maryland Power Plant Research Prc
gram (PPRP) found even greater potenti
energy savings. PPRP estimated that the ut
ity energy efficiency programs were savi
10% of the state’s total peak electricity de
mand in 1997. PPRP also estimated utility
energy efficiency programs could reduce
peak demand by an additional 20%
200770

In 1997, the ACEEE studied the energy
efficiency potential of three Mid-Atlanti
states — New York, New Jersey, and Penr
sylvania. They found that cost-effective en
ergy efficiency technologies could reduce
electricity by 33% below business-as-us
projections in the region by 2010.

The final report of the Maryland Task
Force on Energy Efficiency, released in De
cember 2001, stated that “all ratepayers bel
efit from the implementation of an energy
efficiency program.” The task force reco
mended the creation of a uniform charge|o
utility bills to fund energy efficiency mea-
sures, as well as energy efficiency standare
for products not covered by current stan
dards’?

Such standards could enable Maryland t
save energy, reduce peak energy demand
cut pollution. Household and commercial
products that are currently unregulated,
for which energy-saving models are avail-
able, include:

Geothermal Energy

Geothermal energy is the
heat that flows constantly
from the center of the
earth, where temperatures
are believed to reach
4000°C. Certain regions in
the subsurface contain
pockets where this thermal
energy is concentrated.
These regions can be
tapped with a well to ac-
cess the steam or hot wa-
ter. The heat from the
steam and hot water is
then used to drive turbines
that generate electricity.

Although most of the high-
temperature geothermal

Biomass Energy

Many types of “waste-to-
energy” technologies and
energy crops used to gen-
erate electricity fall under
the banner of “biomass”.
Some are unacceptably
harmful to the environ-
ment, while others provide
a net benefit to the envi-
ronment.

Any material that releases
air pollutants or toxins into
the air upon combustion at

_agreater rate than the fos-

sil fuel it is replacing
should not qualify as a re-
newable fuel. Included in
this group are municipal
solid wastes (garbage)
and construction debris,
which can release danger-
ous toxins from the com-
bustion of plastics and
chemicals.

Burning timber wastes and
agricultural wastes are

CLEAN ENERGY SOLUTIONS

resources capable of pro-
ducing electricity in the
U.S. are found in the
western states, mid- and
low-temperature re-
sources are more abun-
dant and widespread.
Direct use of geothermal
energy and geothermal
heat pumps transfer heat
from the hot water ac-
cessed by a well to build-
ings and districts in order
to heat water and air. Use
of these resources can
significantly reduce elec-
tricity demand.

also heavily polluting. Ag-
ricultural waste can either
be turned back into the
soil to maintain the long-
term vitality of the topsoil
or it can be used as bio-
mass fuel for a biogas di-
gester. Biogas digesters
utilize bacteria to trans-
form livestock manure or
other organic compounds
into fertilizer and biogas,
which consists mainly of
methane (the main com-
ponent in natural gas).
Biogas can be used for
heating, cooking, and
providing mechanical
power and electricity. Nor-
mally, biogas digesters
are primarily employed for
waste (sewage) treat-
ment and fertilizer pro-
duction, and biogas-
generated electricity is a
secondary benefit.

CONTINUED ON NEXT PAGE
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Biomass Energy

FROM PREVIOUS PAGE

In most cases, landfill gas
used as a renewable fuel
has a net benefit for the
environment. When large
amounts of methane are
emitted from landfills, op-
erators are required to
flare it; when emissions fall
below limits requiring flar-
ing, methane and other
toxins escape into the at-
mosphere. Burning the
methane to generate elec-
tricity thus adds a benefit
to methane that is already
being burned and results
in a decrease in gas emis-
sions in those cases when
it is not otherwise being
burned.

Various types of energy
crops (i.e. willow,
sweetgum, sycamore,
switchgrass, woody crops)
hold the potential for
cleaner electricity produc-
tion compared to tradi-
tional fossil fuels,
especially coal, but their
life-cycle impacts on the

environment need thor-
ough assessment. Impor-
tant considerations
include:

* Land use that will be re-
placed — productive farm-
land, forests, and
ecologically sensitive ar-
eas should not be sacri-
ficed for energy crops.

 Effects on nutrient cy-
cling and soil productivity.

» Use of herbicides and
fertilizers compared to
previous land use.

e Erosion potential and
related water quality ef-
fects.

* Effects on biodiversity.

e Indirect promotion of
unsustainable or ecologi-
cally harmful land prac-
tices (i.e. genetic
engineering and defores-
tation).

 Effects on local econo-
mies.

In general, much research
is still needed to determine
how the life cycles of the
various types of biomass
used for electricity produc-
tion affect pollution emis-
sions and local
ecosystems. Until such
research is available, indi-
vidual situations must be
evaluated on a case-by-
case basis. Until sustain-
able biomass technologies
are developed and
proven, the general defini-
tion of “renewable energy”
should be reserved for
wind, geothermal, and so-
lar power. However, this
report includes discus-
sions of biomass potential
because of its relatively
wide usage and growing

popularity.

torchiere lamps great savings. Implementing efficiency stan-
dards for these products could reduce peak
electricity demand in Maryland by 150 MW
by 2010. Standards on six of the above prod-
ucts would yield net savings of $234 million
for products sold in Maryland through
20207

Taken together, these studies demonstrate
that the potential electricity reduction of 6%
by 2010 identified in the NEEP study is a

e commercial clothes washers ' )
. S . very conservative and achievable goal.
The energy savings per individual unit may

be small, but taken together can add up to

transformers

refrigerated vending machines

traffic signals

illuminated exit signs
¢ commercial ice-makers

air-conditioning equipment
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However, Maryland could reduce more
power plant pollution by 2010 if clean en-
ergy sources were used to replace some ex-
isting coal use. If enough natural gas power

dolant capacity were built by 2010 to gener-

Ta_ppmg the rengwable energy and ene Xte 5,400 GWh/yr of electricity, together with
efficiency potential ready for developme tt

. he amount of clean energy development
now would dramatically reduce power pl ntoutlined above, generation from coal power
air pollution. By 2010, Maryland would re- ' 9 b

duce its CQemissions by 4 million tons p rplants would decline by 2,600 GWh/yr.

. . | Choosing this path over business as usual
?:]eglragg gfz:lﬁflplng clean energy solut "Would reduce CQemissions by 600,000

As of 1999, Maryland’s utilities wer tons, rather than increasing C@missions

pumping an alarming 37 million tons of ¢ r-by 3.5 million tons.

bon dioxide, 300,000 tons of sulfur dioxide, ocl%mtﬁ’]‘?‘””? tthe 0““0?; for l“tﬂ.afyl'gg/dl'”
120,000 tons of nitrous oxides, and 1,5 » (IS strategy would resuft In 0 €SS

pounds of mercury into the air annually, O, emissions from power plants than if all

along with deadly particulate pollutants a emand growth were met with r)ev(\)/ gas
a host of other toxin&. Current plans to meet plants. Power plants would also emit 8% less
X . SO, and NOx.

projected demand would increase this 2 . . .
This amount of pollution reduction would
amount by nearly 9% by 2010. L ,
have a major impact on Maryland’s struggle

As outlined above, Maryland could de- 0 attain air quality goals. Every monitorin
velop 2,600 GWh/yr of wind energy and s Hain air g Y9 ' y mor 9
Station in the state recorded violations for

3,400 GWh/yr through energy efficiency .
measures by 2010. Together these clean €f}- -2 standards in each year from 1997-99.
aryland is at risk of losing federal trans-

ergy sources could meet 68% of the state’s . . )
pr?)}/ected growth in electricity Olemamdportatlon funding because of this lack of at-

through 2010. This would reduce pow ainment. Development O.f clean energy

plant emissions by 6% below projected 201 e_sc_)urces_ could _make the difference in main-
o i ) aining this funding.

emissions if all demand were met with natu-

Pollution Reduction
Realized with Clean
Energy Development

ral gas.

Table 2. Demand Growth and Clean Power Development
Electricity
Generation
Capacity (MW) (GWhiyr)
1998 Use 10,995 49,323
2010 Projected Demand 13,000 58,100
Additional power needed by 2010 2,000 8,800
Wind Energy Growth by 2010 1,000 2,600
Energy Efficiency Development by 2010 600 3,400
Total Clean Energy Development by 2010 1,600 6,000
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Economic Feasibility of
Clean Energy Solutions

Fossil fuel-generated electricity, on the
other hand, is not a good long-term financial
investment. Much of its costs are tied to lim-

Clean energy resources are economicalijed fuel resources. Although the up-front
viable today. Both energy efficiency mea-<capital costs of constructing a new fossil fuel
sures and renewable energy technologies gpewer plant may be less than the up-front
more cost-effective in the long term than th€osts of a renewable energy power plant, the
current fossil fuel-dominated energy systemprice of fossil fuel-generated electricity will
This was not the case a few decades adorever carry a fuel cost. As changes occur
when renewable energy resources were firit the supply and demand of the limited fuel,
presented as alternatives to oil and coal. Biite cost will oscillate in response and even-
today any truly sound financial investmentually increase as the resource is depleted.
in the nation’s energy future must involve Fossil fuel-generated electricity also has
aggressive and timely development of thesgignificant externalized costs. Expenses re-
resources. lated to the environmental and public health
* Energy efficiency measures have b ep]amages associated with qusil fuel extrac-

proven on both the local and national levtion and power plant emissions do not ap-
els to be the best response to immediafé€ar on elecj[rlcny bills, yet they are very real
power needs. They reduce pollution angosts to society.

most new power plants. pollutants, dams have major negative envi-

e R b hnoloai id ronmental impacts. Hydropower is not be-
enewaple energy technologies provi ?ng considered as a significant source to meet

stable and declining electricity costs ®tuture electricity needs
cause their f#el IS ffr?:e, |r|1fco?tr?st IO Nuclear power, the only other option for
ongoing purchases of fossil fuel at vo ‘electricity generation, is expensive, highly

tile prices. Renewable energy project -
have the added economic benefit of ¢ e?)ollutlng, and unacceptably dangerous.

ating more jobs than traditional fossil fuelEnergy-Efficient Technologies
electricity generation since renewable enynd their Costs

ergy costs are more tied to skilled labor _
than to fuel. History has proven that adopting energy ef-

_ ficiency measures is the cheapest, as well as
* Clean energy solutions are even more afp o o 5sjest, quickest, and cleanest way to
tractive compared to fossil fuels when ex, 55 urgent power needs. Nationally, utili-
ternalized environmental costs agjes haye saved 25,000 to 30,000 MW annu-
accounted for. ally, the equivalent of 100 large power plants,
Clean energy policies resulting in the ingyer the past five years through energy effi-
creased use of both renewable energy ncy programs. These programs averaged
energy efficiency provide the best overalb g ¢/kwh, a cost that is less than that of
strategy for America’s energy future. SevVmost new power planté.In addition to cost
eral recent studies examining the economigayings, energy efficiency measures have
impact of efficiency and renewables stimuzyoided the logistics and time involved with
lus programs found that the nation'sthe siting of 100 large power plants, the ac-
economy would experience greater growtlyuisition of the rights of way for power lines

with policies encouraging renewables an@nd gas pipelines, and the emission of 190
energy efficiency than under a business-aspillion tons of cqQr

usual scenario.
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California is often considered a leader|in district or building and bypass the need
energy efficiency efforts. Over the past forlong-distance transmission of electric-
twenty years, California has reduced its peak ity where significant losses of energy oc-
demand by 10,000 MW through utility en- cur.
ergy efficiency programs and energy effi-,
ciency standards for buildings and
appliances, yet there is still potential for in-
creased saving8.In the face of its energy °
crisis last year, a concerted effort resulted in
a reduction of electricity demand in the state Advanced heating and air conditioning
by 6 percent from the same seven-month time systems.
period a year earlier, and a peak reduction of Examples of consumer energy efficiency
11 percent over the previous year, with cOnmeasures include:
tinued growth in the state economy. As a fe;s
sult, California avoided the National Electric
Reliability Council’s grim prediction of 250 *
hours of rolling blackouts this past summer
that would have cut power to over 2 millione Installing electricity, heat, and air-condi-
households per blackott. tioning systems that are responsive to real-

Several recent studies have shown that|the time energy demand.

U.S. would continue to save energy and |ndividual households can always see sig-
money in the future by implementing morenificant savings in their electricity bills by
energy efficiency programs and settingmplementing simple energy efficiency mea-
stricter efficiency standards.The ACEEE | sures. Replacing a single incandescent light
study that determined the U.S. could reducsulb with a compact fluorescent bulb saves
its electricity demand by 15% by 2010, forits owner $40 in electricity costs over the life-
example, also revealed that a net savings @fne of the bulb. Weatherizing a home re-
$152 billion dollars would accompany theduces the average household’s energy
energy savings by 2010 under their smagéxpenditures by $200-$400 annu&iiffhere
energy policy scenarf@. are energy savings opportunities in every

A variety of measures fall under the enhome or business.
ergy efficiency umbrella. Examples of util- A new energy efficiency program in Ver-
ity energy efficiency measures includemont helps households improve lighting,
replacing older, less-efficient equipment withappliances, heating, insulation, and water
newer, more-efficient equipment. This equipheating. The households that made one or
ment can include: more efficiency improvements in 2000 will
* High-efficiency pumps and motor retro-save an average of $550 over time.

fits for large oil and gas producers and

pipelines. Renewable Energy

* Redesigned electricity generators With-rechnmogIeS and their Costs

combined heat and power systems that r&ecause renewable energy has no fuel costs,
cycle and reuse waste heat, which signifiits total costs are predictable and stable. Once
cantly increases their efficiency. the plants are built, producers only have to

- Smaller onsite efficient electricity genera?2Y the regular operating and maintenance
tors (rather than large central powerCOStS to keep the power flowing. The fluctu-

plants) that match the power needs of ,[h@ting fuel costs of fossil fuel-based power
plants are not a factor for renewable energy

producers.

More efficient motors and use of steam
for all industrial operations.

Better lighting and refrigeration equip-
ment for commercial uses.

Weatherizing homes.

Replacing old appliances with newer,
more efficient ones.
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The fact that more of the costs are up-frorlysts believe that wind energy costs could
rather than spread out in the form of ongofall to 2.5 ¢/kWh in the near future, making
ing fuel costs constitutes a challenge in theind power more competitive than most con-
development of renewable energy projecdtsientional energy sourcés.
since investors need to undertake more ﬁ‘Solar
nancing at the start of the project. However,
since this also results in greater certainty cbolar Thermal Power Plants
the total costs over the full lifetime of theThe first Solar Electricity Generating Sys-
plants, hesitation over high initial invest-tem (SEGS) plant was installed in
ments can be eased through market certaintyalifornia’s Mojave Desert in 1984 and gen-
When a state enters into long-term contractsrated electricity for 25 ¢/kWh (1999 dol-
with renewable producers, guaranteeing Rrs). The California SEGS plants now have
stable price for much of the lifetimes of theira collective capacity of 354 MW and gener-
plants, the initial investment hurdle is greatlyate electricity for 8-10 ¢/kWh. A new solar
reduced. thermal plant with a capacity of 1200 MW or

The combination of advanced technologynore installed today could generate electric-
and market growth in renewable energy |nity for 7 ¢/kWhe®
dustries over the past decades has loweredSolar energy has the unique advantage of
costs markedly. The average prices of winfleaking when the electricity grid experiences
and solar energy have plummeted over theéome of its highest demands — in the heat of
last twenty years and are predicted to corsummer afternoons. In contrast, when tradi-
tinue to decline. Geothermal energy costsional fossil fuel plants attempt to address
which currently range from slightly higher peak needs, they often must operate for far
to lower than conventional fossil fuel powerlonger periods than the true peak load pe-
have also declined historically and are preriod due to long start-up and shut-down pro-
dicted to remain roughly the same over theedures. The wasted fuel and added pollution
nextten years. increases the cost of generating electricity
Wind during peak times. For this reason, solar

_ . _ | power plants are cost-competitive in the peak
The cost of producing electricity from wing

. _power market today.
energy has declined by more than 80% in

the past twenty years, from about 38 cepfghotovoltaics o

per kilowatt-hour (¢/kWh) in the early 1980sPV can generate electricity for 12-25 ¢/kWh
to a current range of 3 to 8 ¢/kWh (levelizedoday™® This is more economical than fossil
over a plant's lifetime). This does not inclugdUél-generated electricity right now for some
the federal wind energy Production Taéltuations, such as remote appllcatlpns inthe
Credit which reduced the cost of wind-genY-S- and vast areas of the developing world
erated electricity production by about 0.7 ¢fhat have no grid/power plant infrastructure

kWh over the lifetime of the plant until then Place. However, without subsidies, it is
credit expired at the end of 2001. not competitive with the lowest rates from

The cost of electricity from wind plants 98S and coal-fired power plants today in the
varies based on their size and the avera§éid-connected developed world.
wind speed. A large plant (50 MW and up) An important consideration in cost com-
at an excellent site (20 mph average) caparisons of traditional power plants and PV
deliver power for 3 ¢/kWh. Electricity from IS that when a PV system is installed in a
a small plant (3 MW) at a moderate site (1 gome or business, there are no mark-up costs

mph) may cost up to 8 ¢/kWh, which is stjllt® middlemen and no distribution costs.
lower than retail cost in many areas. A aJ herefore, the comparisons must take place
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Figure 4: Annual PV Manufacturing Volume %
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Figure 5: PV Market Growth Rates
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at the retail cost of electricity rather than t

Table 5: Experience Curve
for PV Module Price

Installed

Wholesale  System

Installed Price Price

Doubling MW  per Watt per Watt
1,034 $3.50 $6.50
2,068 $2.87 $5.33
4,136 $2.35 $4.37
8,272 $1.93 $3.58
16,544 $1.58 $2.93
33,088 $1.30 $2.40
66,176 $1.06 $1.97
132,352 $0.87 $1.62
264,704 $0.72 $1.32
529,408 $0.59 $1.08
10 1,058,816 $0.48 $0.89

© 0o ~NOoO UL, WNPEFE O

system represented either no net cost or profit
over remaining completely dependent on
grid-connected power in only five states. Just
three years later, this was true in fifteen
states® Residential rates, along with tax
credits and/or capital cost reduction policies,
were the most influential factors rendering
PV cost-effective in these states.

Economies of Scale

Although technological breakthroughs
may lower PV prices significantly, the big-
gest price reductions are expected from
economies of scale due to increased PV panel
manufacturing volume.

The current cost of PV modules is quoted
at about $3.50-$3.75 per watt wholesale and
$6-$7 per watt for an installed systéhThis
is a dramatic reduction in cost from $20 per
watt ten years ago and a hundred-fold drop
in cost since 1972. The cost will continue
to decline as PV manufacturers reach econo-
mies of scale. Since nearly all of the costs
for PV-generated electricity lie in the equip-
henent, the more equipment manufactured on

wholesale cost of the fuel or the power plan@ mass scale, the cheaper the electricity be-

generating cost. The average U.S. resid

egomes.

tial retail cost of electricity is 8.5 ¢/kwWh, The relationship between increased vol-
though it can cost over 14 ¢/kWh in someime and decreased price is called the expe-

states” In 1996, the cost of installing a P
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82%. That is, for every doubling of cumula-tricity at stable and declining costs. The
tive production volume, the price of PV jsplants were built in the 1960s and are still
expected to decline by 18%. operating today with much of the original
In 1999, total worldwide installed PV ca-infrastructure, including the wells. Since the
pacity was 1,034 MW? The next four| capital costs of the original construction have
doublings of this amount will each reducébeen paid off and the resource continues to
the price of installed systems by about gntiel the plant at no cost, the only expenses
dollar per watt. are ongoing operation and maintenance
To compete on equal footing with tradi-costs. They are now producing electricity for
tional power sources in a short-term eco3 ¢/kWh?
nomic view, PV prices will need to be arou dBiomass
$1/watt for an installed systeth.Accord- ) .
ing to this experience curve, that price wilfA POWer plant burning 100% biomass can
be reached once total PV installations suRroduce electricity for about 9 ¢/kwh,
pass 500,000 MW. though advances in technology are expected
The PV industry clearly has a fair distancd® bring the cost down to 5 ¢/kWh in the fu-
to go, but it is steadily progressing towardure™”
its goal. P\/_ module shlpments in the U'SEconomic Development
and worldwide have steadily increased ove :
the past twenty years. Furthermore, the ra enefits of Clean Energy
by which shipments have increased has risefihe 1997 Kyoto protocol, an international
From 1989-99, the growth rate of world-treaty to reduce global-warming greenhouse
wide PV module shipments averaged 18%gases, prompted analyses of the feasibility
For the same time period, the U.S. growtland impacts of carbon reduction strategies
rate was 21%. Recently the growth rate haa the U.S. Given that power plants account
been much higher. The average growth rafer 40% of U.S. carbon dioxide emissions,
in 1997-99 in the U.S. and worldwide waspower plants were featured prominently in
31%. In 1999, the U.S. growth rate of R\Mthese strategies. Each of these reports pro-
module shipments was 52%, the highest evatuced concurring results:

while the WOfIdWlde grOWth rate of ship-. A 1997 study by five national laborato-
ments remained at a healthy 36%. ries concluded that a vigorous national

If the growth rate in PV manufacturing
activity continues at the 52% level it reached
inthe U.S. in the past year, cumulative world-
wide PV capacity will have reached 500,000
MW by 2013. If growth in manufacturin
only grows at the 1997-99 average rate| of
31%, the industry will have reached t is.
milestone in 2022.

Geothermal

Geothermal energy provides the U.S. wjth
2,700 MW of generating capacity. Currently
geothermal fields are generating electricity
for 1.5-8 ¢/kWh?’

The Geysers in California are a good ex-
ample of how renewable energy, with the
bulk of its costs up-front, can provide elec-

commitment to developing and deploying
energy-efficient, low-carbon, and renew-
able technologies can reduce pollution, re-
duce energy consumption, and produce
energy savings that equal or exceed the
costs of the endeavt¥.

Another 1997 study by five environmen-
tal and public policy organizations found
that policies encouraging energy effi-
ciency, renewable energy, and other ad-
vanced clean technologies would result in
lower energy consumption, lower CO
emissions, billions of dollars in consumer
energy bill savings, and a net employment
boost of nearly 800,000 jobs in the U.S.
by 2010t
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* In 1998, the U.S. Environmental Protec+ossil Fuels
tion Agency analyzed policy and progr

MEossil fuels are a limited resource. Clearly

scenarios with help from the Lawrencgye cannot continue to rely on them forever.
Berkeley National Laboratory. The analy-gome people fear that we will run out and
sis identified a relationship between carnaye no place to go, while others feel that
bon emissions mitigation (through\ye will keep finding new deposits and do
development of energy-efficient, low-car-nst need to worry about it. Both of these
bon, and renewable technologies) and €cQje\s miss the point. We should be con-
nomic activity. In their model, carboh cerned about the limited nature of fossil fu-
mitigation resulted in increased gross dog|s pecause of escalating environmental
mestic product and economic savings bygsts, volatile fuel costs and supply insta-
2010 larger than the business-as-usUgjjities, and because deepening our depen-
projections:®® dence on them is money and effort poorly
* In 2000, the Interlaboratory Working spent when we will unavoidably need to tran-
Group on Energy-Efficient and Cleansition to renewable fuels.
Energy Technologies examined the potengatural Gas

tial for public policies and programs tonatyral gas is currently the world's favored
address current energy-related challengeg,ssi| fuel because it is the cleanest burning

Their study concluded that public policiesty il fuel. Energy companies have re-

promoting energy efficiency and clean éngponded to concerns about the health and
ergy production can significantly reduc

’ > ) _eglobal warming effects of burning coal by
power plant air pollution with economit 55n6sing that nearly all future electricity-
benefits that are comparable to overallanerating power plants be fueled by natu-
program implementation cosg. ral gas.

All of these studies address the problem Because its emissions are cleaner and be-
of pO”UtiOﬂ with a comprehensive and longcause we are not yet geared up to rely com-
term approach, and all of these studies digjetely on sustainable fuels, gas is extremely
prove the long-held misconception that Wealuable and should be treated as a precious,
must choose between cleaner energy produgmited, transitional resource to aid us as we
tion and economic growth. Their solutionsshift our reliance onto sustainable energy
are similar in that each multifaceted scenarigources. Instead it is being regarded as an
involves using energy more efficiently andynlimited commodity whose availability will
diversifying our energy mix by adding cleanbe appropriately managed by market forces
renewable technologies to our portfolio. | glone.

Market forces would eventually treat natu-
o ) ral gas as a limited resource, but this would
of Electricity Generation happen very slowly and only after wasting
and their Costs unnecessary amounts. Most energy experts

Coal, natural gas, and nuclear power sen@dree that the average price of natural gas
as the major sources for America’s electricill gradually rise over the coming years and

ity generation. Current trends are pointi é%ecades. Even the unflinchingly optimistic
us in the direction of increased dependence€rgy Information Administration (EIA)
on these unsustainable resources. A clgsBfedicts that natural gas prices will rise be-
look into to the life-cycles of each of thesdWeen 1.2% and 2.8% per year in constant
resources reveals why they are unsustainagf@llars through 2028 Energy experts of

and more costly than clean energy solutior@!l backgrounds agree that energy produc-
in the long term. tion will shift from natural gas and other fos-

Conventional Sources
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sil fuels to renewable technologies as th
price of fossil fuels goes up and the price|o
renewables declines. To make this shift be

Figure 6. U.S. Natural Gas
Consumption vs. Production
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fore supplies are squandered too extensi
and to correct for historical manipulatio
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of the market favoring fossil fuels, rene
able energy development should be enc
aged now.

(S
Q —=— U.S. Production
u
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Natural gas prices are also subject to dr¢
matic volatility, as was clearly seen in the
“energy crisis” in California over the past

15 /
10

Trillion Cubic Feet

year. According to the Department of En-
ergy, the cost of generating electricity using

i

natural gas was 3.7 ¢/kWh in 2000, but th 5
cost reached as high as 43 ¢/kWh in Fehr
ary 2001 in California%

The price of fossil fuel-generated electric-
. . . . O IV P P> >N NQ D OO
ity is dominated by the ongoing cost of the & & & & & F S 8"
fuel. Several factors directly affect the cas

R Y

of fossil fuels, including:
* Supply and demand.

* Accessibility of reserves.

demand projected for natural gas and its ex-
pected impact on the natural progression of
the discovery process from larger and more
profitable fields to smaller, less economical

 Infrastructure requirements for transporgnes. 207

tation and distribution.

Supply and Demand

Energy companies have had to drill a vastly
increasing number of wells each year to pro-
L.vide a marginally increasing supply of gas.

The U.S. does not have enough domesti

reserves of natural gas to satisfy our grovJ

ing demand. The U.S. Geological Surv

f they are to increase production dramati-
e)gzally over the next twenty years as projected,

estimates that the U.S. has 1,049 trillion ¢uthey Will have to increase drilling far beyond

bic feet of gas remaining, of which only 16

are proved reserves. If demand were to gro

by 2.3% through 2020 as predicted by

oeurrent and previous rates. Due to declining
Well productivity, meeting those projections
hahay not even be possible.

Department of Energy and stay constanitVell Productivity

thereafter, and imports from foreign nations he productivity of gas wells peaked in 1973
remain around 16% of demand, this amourdnd has steadily declined since then. The
of gas only constitutes a 38-year supply., 124,000 wells in the U.S. in 1973 produced
Since 1986 the U.S. has not produdedn average of 182 million cubic feet (MMcf)
enough natural gas to meet its demand, amd natural gas. This productivity fell sharply
the gap continues to widéf. in the following years, then continued on a
Accessibility gradual decline. From 1984-2000, the aver-

Many of the new gas wells needed in the ne29€ annual gas production per well declined
twenty years will be tapping reserves that ar@y 21 percent. In 1999, the country had two
more difficult to reach than those we hayé@"d @ half times as many wells as in 1973,
already tapped. As the EIA has stated in Jut each well was producing less than a third
planation of its forecast of increasing nau@S Much gas — 307,000 wells produced an

ral gas prices, “increases reflect the risingVerage of 55 MMcflyr each.
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Figure 7: U.S. Production Wells
vs. Total Dry Gas Production

2020. This is 72% more than the 307,000
wells in operation in 1999. With the gener-
ous assumption that all current wells will still

g:’g | | —— Producing Wells (thousands) R be producing gas in twenty years, the U.S.
300 1| _ would need an additional 221,600 produc-
2g0 || = Total Dy Gas Production A ing wells. Since only one out of two wells
(trillion cubic feet) / -

260 _ drilled actually produces gas, 443,200 wells
240 would need to be drilled, an average of
220 23,300 per year. This is just slightly more
A 7 than the number of wells that were actually
oo drilled in 2000t

W However, since the productivity per well
120 _ has declined continually since 1973, it would
100 //’M be more realistic to assume that the produc-
80 tivity rate will continue to decline. Between
60 1984 and 2000, productivity declined by
A 21%. If productivity declines another 20%
28 e ———— over the next twenty years, 707,800 new

1960 1965 1970 1975 1980 1985 1990 1995 2000

The natural gas industry has evidence t
the rate per well of natural gas producti
will continue to decline. William Wise
Chairman and CEO of the world’s large
natural gas company, El Paso Corp., rece
stated plainly that gas production in Nor
America s flat despite a recent surge in dr

ing. Receipts from his company’s expansive

pipeline systems have stayed roughly cc
stant for the past three years. “Our field s
vices are in all of the basins where all of t

drilling in the United States is taking place

and we are not seeing a production respol
We're just kind of treading water, holdin
our own,” Wise told an annual energy co
ference in March 2001. Decline rates —

reduction in well output over the previo
year — have increased from 17% per yea

1970 to nearly 50% today. “What not every
body realizes is the same thing is happenin
in Canada,” Wise said. Decline rates there

wells will need to be drilled, an average of
37,000 per year. Since drilling will be sig-
nificantly less than that in the next few years
hais the industry gradually expands, drilling
Oin the latter part of the twenty-year period

will need to be well over 40,000 wells per
Stear, a truly unprecedented amount.

1t%,oorts

tha. . . o .
IrSlnce domestic supplies are limited, if we
continue to increase our dependence on natu-

<

)nr_al gas, we _vviII have to turn to expensive
versees shipments.
h Gas imported from Canada can be shipped
y pipeline, but as Canada experiences de-
’1 céining production rates like the U.S., we will
e forced to look to other continents for im-
?]_ports. To import natural gas from overseas,
h(t_:‘he gas must first be turned into a liquid by
Scooling it to -256 degrees Fahrenheit. It is
itrr]1en shipped in tankers, turned back into a
gas at receiving facilities, and sent by pipe-
line to its final destination. The process will

rtainly increase natural gas prices.

went from 20% per year in 1990 to 40% peffrastructure

year in 1998%

The U.S. gas pipeline and electricity power

If the productivity per well stays constantline network is in desperate need of atten-

at the current rate of 55 MMcflyr, 529,000tion. In most parts of the country, the net-
production wells will be needed to meet thevork is operating at its upper limits. New
U.S. projected demand of 29.1 tcf of gas| ifnfrastructure needed to feed the multitudes
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of new gas plants planned for the U.S. wilkources.
affect the cost of natural gas. As downstream effects of burning coal are
Vice President Cheney has called for théeing recognized, studies have begun to re-
construction of more than one power planveal the truer costs of coal-burning power
per week for the next twenty years, with mosplants. Without externalized costs included,
of them fueled by natural gas. He recentlyoal-fired electricity generation costs about
stated that the Bush energy plan would re2.3 ¢/kWh'*2 When external costs are ac-
quire 38,000 miles of new gas pipelifé€s.| counted for, the cost rises to more than 8 ¢/
At a rough estimate of $700,000 to build &Wh.1** This is more expensive than many
mile-long stretch of pipeline in an emission-free renewable energy projects.
unpopulated area ar)d $2 ml!llon per mlle.mFossil Fuel/Renewable
populated areas, this one piece of the Vic .
President's plan would cost $27-76 billigh, | =/7€/9Y Cost Comparison
Along with the cost of finding and extract- When the true costs of the life-cycles of
ing natural gas, this will be a tremendouscheap” fossil fuels are revealed, renewable

investment for a relatively short-term solu-technologies often prove to be less expen-
tion. sive. In 1994, the U.S. Office of Technology

At an average power plant lifetime of forty Assessment reviewed previous studies of the

years, domestic production of natural gas wilenvironmental costs of electricity production.
peak well before those plants are used fofhe studies mostly measure the costs of com-
their full lifetimes. In recent years, “strandedpliance with air quality regulations, transpor-
costs” from bad investments in nucleatation costs associated with energy
power p|ants have been an issue. Twe t)ﬂrOdUCtion, land use impaCtS, and some pUb-
five years from now, we may face strandediC health costs. Only one study, a more re-
costs from gas-fired power plants that aréent analysis by the European Union and the

no longer economically viable due to lim-U.S. Department of Energy published in
ited resources. 2001, attempted a comprehensive set of costs

including the costs of climate change, hu-
. - ... mandeath and iliness from disease and acci-
Coal is used for electricity generation in Sents. reduced production of crops and
g;-cnrf;got;‘:‘_”.t?‘gg ((_?Jtohg:a;?iorlé;c: :ggt (zjljheries, degraded structures, lost recre-
: -1t : u ional and tourism opportunities, degraded

by ignoring the externalized costs, coal IO\'/isibility, loss of habitat and biodiversity, and
pears to be the cheapest of all energy |re-

Coal

Table 6: Studies of External Costs of Electricity Generation (¢/kWh) 14

Combined
Cycle
Natural
Study Coal Gas Solar PV Wind Geothermal Biomass
1990 Pace University 3.91-9.58 1.5 0.0-0.5 0.0-0.1 0.0-0.9
1991 Tellus Institute 6.03-13.45 2.27
1989 PLC Consulting 4.7-8.4 2.8
1999 Fraunhofer Institute 0.4 0.009
1986 Bonneville Power 0.0-0.029
1982 NRDC 4.05-6.75 0.0-0.27
2001 U.S. DOE/European Union 5.8 1.8 0.6 0.15 1.1
Average 6.6 2.1 0.4 0.09 0.01 0.8
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Table 7: Electricity Generating Costs with Some External Costs (¢/kWh) L

Natural

Coal Gas

Basic Generating Cost 2.3 3.9
External Costs 6.6 2.1
2001 Cost 8.9 6

Solar PV Wind  Geothermal  Biomass
18.5 5.5 4.8 9
0.4 0.09 0.01 0.8
18.9 5.6 4.8 9.8

2001 costs for renewables in this table are the national average of today’s range of costs for each resource.

Solar PV costs must be compared to retail electricity
rates. '

costs, which range from 5-14.8 ¢/kWh for residential

use of land, water, and minerals. The othefaxpayer-financed federal R&D money
studies each contain some subset of these ialone has totaled $66 billid#. On top of

pacts.

that, the nuclear industry has received a spe-

Coal has the greatest external costs. Nataial taxpayer-backed insurance policy known
ral gas, though its air emissions are cleanes the Price Anderson Act, taxpayer-funded
than coal, also has significant external castdeanup of uranium enrichment sites, the
due to its environmental impacts. Once someostly privatization of the previously gov-

external costs are included in the genera

icgrnment-owned Uranium Enrichment Cor-

costs, renewable energy sources are far mgueration, and unjustifiably high electricity

competitive, with costs of some renewab
less than that of fossil fuels.

Nuclear Power
Nuclear power is not the answer to clean

emtes from state regulators. Add to this the
enormous bailouts in state deregulation plans
that began a few years ago and will continue
in the coming years. “Stranded costs” in just

N@leven key states may total more than $132

up our electric power industry-related polyjjjion. s New Jersey’s deregulation allowed

lution. It is not cheap and it is not safe.
Nuclear power would not exist in thi

country today were it not for enormous sub

a $9 billion dollar bailout for the utilities,
Sover $4 billion of which will go to cover bad
nvestments in nuclear power.

sidies paid for by taxpayers and ratepayers.
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Job Gains from Clean jobs from long-term operating employment.
The CEC analysis also found that renew-

Energy Solutions able energy technologies employ far more

A clean energy strategy involving renewabld€eople than natural gas power plants. Com-
energy projects and energy efficiency meaParing jobs created by a new 300 MW power
sures would provide a net increase in jobBlant operating for 30 years, renewable en-
for Americans. Both renewable energy an@rgy technologies create at least five times
energy efficiency projects would employas many jobs as new combined cycle plants
people for manufacturing, installing, and(for solar PV) and as much as 25 times as
servicing equipment. many jobs (for geothermal).
While much of the generating costs of eleCpet jop Gains

tricity production from fossil fuels goes t Marvland would experience a net iob aain
fuel, electricity generation from renewable y P j0b g

energy involves a higher proportion of i SWlth renewables and energy efficiency de-

costs for skilled labor. A recent report by t evelopment ceven gfter conS|der|ng the em-
loyment losses in the conventional fossil

R le E Policy Proj ' i
enewable Energy Policy Project estimatedl industry.

labor requirements for coal, wind, solar PV, .
and biomass co-firing. According to REPP A study conducted by the Tellus Institute

wind and solar PV would provide 40% mo efound that implementing climate protection

jobs per dollar of cost (including capital policies would result in net job gains across

construction, and generating costs), Comthe country. The suite of policies in the cli-

pared to coslemploymert. A 3.5 Mw | "ele Polecton seenaro e plcies
wind project would require 9,500 hours ng uiiging Industry

labor per megawatt of power installed a nd the transportgtion sector along with a
operating for one year. This translates t ! (r;eV\/Sact))Iea[r)](()jrtLocl;())( Zﬁ?sds?g?]sa?od dciraep(i|0n
person-years per megawatt, assuming a L, £ 5 o oo cricity sector, Under this glli-
year operation period. The operations in- y '

volved in producing electricity from a 2 k mate protection policy scenario, the study

solar PV system would require 35.5 pers ne_:snmated Maryland would see a net job gain

H 21
years per megawatt of power output. Ofl\ﬁfg?lfjo'zéélrea dv home to a maior oho
The California Energy Commission (CEC) y ' y Jor pho-

conducted its own analysis of job impa tst‘ovoltaic manufacturing plant, a BP Solar
associated with different electricity gener tP lant that employs more than 700 people. The

ing technologies. Unlike the REPP analysi state is thus V\_/ell positioned to capitalize on
ture expansions of the solar market.

the CEC separated temporary constructio

Table 8: Job Impacts of Electricity
Generating Technologies %

Factor

Increase

Construction Operating  Jobs Created in Jobs over

Employment Employment per 300 Natural

Resource (jobs/MW) (jobs/MW) MW Plant Gas Plants
Natural Gas Plants 0.60 0.04 630 1
Wind 2.57 0.29 3,381 5.4
Solar PV 7.14 0.12 3,222 5.l
Solar Thermal 5.71 0.22 3,693 5.9
Geothermal 4.00 1.67 16,230 25.8
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PoLICY RECOMMENDATIONS

cal, state, or national level must ad-Development Authority.
dress four major priorities:

1) Energy conservation and efficiency.

Acomprehensive energy plan on a loafter the New York Energy Research and

Appliance Efficiency Standards

_ Minimum efficiency standards on common
2) Promotion of clean, renewable ener ¥nergy consuming appliances and products
sources. would result in significant energy savings for
3) Ending wasteful subsidies for fuels andMaryland and result in significant savings
technologies that are neither clean nofor consumers through lower energy bills.

sustainable.

. 2) Policies Promoting Clean,
4) Promotion of more local control and

: Renewable Energy
democratic governance over energy.

With energy policies that address th sMaryland lacks some essential statewide
four areas, Maryland can begin cost-eff dpolicies necessary to realize its renewable
tively phasing out dirty coal power plants,8n€rgy potential.

replacing them with cleaner and more susgenewable Energy Standard

tainable resources, and r(_ed_ucmg overaII_ ?BI renewable energy standard would require
mand through energy efficiency strategies

The benefits of such a transition includ a?” retail electricity suppliers to mclu_de a
. percentage of renewable resources in their

gﬁénztr:(;rrgegus(;[ggrlr? p;r:gjtfr;'t%nmgoéf rri(l) eneration mix. Mgryland sho_uld (_anact a
stable economy for tt’1e State ' standard calling for its energy mix to include
' 5% renewables by 2010 and 6% by 2012.
1) Policies Promoting Energy Meeting th('ese' specific req_uiremgnts would
Conservation and Efficiency have a major impact on alr_quallty and en-
ergy security, and would springboard Mary-
Maryland has some modest energy effitand toward even greater market penetration
ciency-promoting programs in place, bubf renewables as they gain economies of
lacks two of the most effective programs. scale, technological advancement, and mar-
ket acceptance.

Energy Savings Investment Program

An Energy Savings Investment Program (ofUtility Renewable Energy
ten referred to as a public or systems berPevelopment Program

efits charge) establishes a uniform charggaryland should adopt a benefit charge like
issued by the electric utilities to all custom+pe Energy Savings Investment Program,
ers. The revenues received are set aside fog@iting aside a portion of revenues received

wide range of energy efficiency and renewsor a variety of renewable energy programs.
able energy programs. This has proven to be

very successful in other states, saving mone}yét Metering

reducing electricity demand, and reducingd-or those electric utility customers with their
pollution. Maryland should adopt a statewid@wn on-site electricity generating systems,
Energy Savings Investment Program, wittnet metering allows electricity to flow both
the Maryland Energy Administration as theto and from the customer. When excess elec-
initial administrator of the program. Thetricity is generated by the customer’s own
Maryland Energy Administration should system, the excess is fed back into the grid
then assign an independent administrator @nd the customer is credited for it.

manage the funds, modeling the program
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Wind and solar power, two popular on-site3) Policies Ending Wasteful
generating systems, produce electricity inSypsidies for Fuels and
termittently according to the availability of Technologies that Are

their sources. Often they generate MOrRqither Clean Nor Sustainable

power during peak times than the immedi- - .
ate site requires. Net metering allows morg/laryland should not subsidize fossil fuel

efficient use of electricity by capturing al production, which cost us dearly in environ-

electricity generated from these on-site s sme.ntal and public health consequences. Sub
L sidies to non-renewable energy sources are

tems and distributing it to other users. In tuyn
. & waste of money that neglect the progress

the centralized power plant provides electric- ceded in the renewable enerav infrastruc-
ity to net-metering customers during tim ure 9y

when the sun is not shining or the wind|is

not blowing. 4) Policies Promoting More
Maryland’s Public Service Commission[ ocal Control and Democratic

should amend its net metering rule to elimiGovernance Over Energy

natetthedst_atemde I'tmh't cl)_n _c;apac_ltyé_e_r;lr ”I'In a democratic society, public preferences
me? ant Ig(():(r)el?\/sve ¢ € fimi b?n indiviau hmust be represented during the process of
systems 1o ofrenewable energy. nergy policy development. To ensure the

Commlssm'n.should also mak(_e smgll wi .voices of Maryland citizens are heard, the
systems eligible for net metering, in addi-

: : .| state should:
tion to the solar projects that now qualify. . T
* Include public participation in energy

Capital Cost Rebate Program policy decisions.

A capital cost rebate program reduces the Up- Guarantee that communities are notified

front costs of purchasing and installing on- apout policy decisions that could affect
site renewable energy systems. Since nearly their future.

all of the costs of a new solar PV system| or .
: ) : : e * Support efforts for the public to buy elec-
wind turbine are included in the initial put- St .

. . tricity through their local governments.
chase and installation, consumers often need - 3 _
financial assistance. Rebate programs have Support Citizen Utility Boards to give the
been very successful in removing that bar- public greater representation in the regu-
rier and increasing renewable energy capac- latory process.
ity in several states. Maryland should
re-implement a rebate program for wind en-
ergy and solar PV systems so it can better
utilize these valuable resources.
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