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Summary of Testimony

Mr. Chairman, members of the Senate Environment and Public Works Committee, Good
morning, my name is Conrad Schneider, Advocacy Director of the Clean Air Task Force.
| appreciate the opportunity to spesk to you today. Based in Boston, the Clean Air Task
Forceisanationa non-profit, environmenta advocacy organization whose misson
includes reducing the adverse environmenta impacts of fossil-fud dectric generating
plants. Our staff and consultants include scientigts, attorneys, economists, and engineers.
Today | am testifying on behdf of Clear the Air: The National Campaign Againgt Dirty
Power, ajoint effort of the Task Force, the National Environmental Trust, and the United
States Public Interest Research Group Education Fund; a campaign that involves over
120 organizations in 40 States.

The adverse public hedth and ecologica impacts from the nation's older cod- and oil-
fired fleet of power plants are so numerous and so Sgnificant that it is scarcely possible
to do more than list them in five minutes of tetimony.  Electric power plants are by most
measures the nation’s largest industrid air polluter. Power plant emissons are the
biggest contributor to the sngle largest environmenta risk to public hedth: disease and
premature deeth due to inhaation of fine particles. Power plant air emissions cut a broad
swath of damage across human hedlth, and the locd, regiond and globa environment.
Unhedlthy levels of ozone smog that trigger millions of asthma attacks each summer; fine
particles that shave years off peoples lives and damage lungs, the damage to forests,
lakes, bays and crops due to acid rain; mercury contamination of fish and wildlife;
shrouds of haze in our nationa parks, and contributions to greenhouse gasses; the
damage from fud extraction, and groundwater contamination from the lack of proper
disposa of solid and liquid waste from power plant fue combustion — these are just
some of the mgor problems associated with the nation’ sfossi| dectric generating fleet.
Attachment 1 illugtrates the many different waysin which power plant pollution affects
our lives and the natural world around us.

The best available scientific evidence demondtrates that very deep cuts are needed in all
four mgor power plant pollutants: sulfur dioxide, nitrogen oxides, mercury and other air
toxics, and carbon dioxide:

Research from the nation'stop acid rain scientists at Hubbard Brook Research
Foundation indicates that nothing short of the 75 percent reductions in sulfur dioxide
and nitrogen oxides caled for in the Clean Power Act of 2001 (S. 556) will be
aufficient to dlow damaged ecosystems to begin to recover by mid-century.

Anaysis of power plant hedth impacts performed using methodology approved by
U.S. EPA's Science Advisory Board found that fine particles from power plant sulfur
dioxide and nitrogen oxide emissions shorten the lives of over 30,000 Americans
each year, and that a 75 percent cut in these pollutants would avoid over 18,000 of
these premature deeths. Lesser reductions will avoid fewer unnecessary deaths.



Prigine vigtas in our nationd parks and wilderness areas will be restored only with
pollution reductions of this magnitude.

Mercury from avariety of sources over the years has contaminated the food chain to
the point that in over 40 states people are warned to limit or avoid consumption of
fish for fear of neurotoxicologica effects. Power sector reductions of mercury of up
to 90 percent are feasible with current technology, and reductions of 90 percent or
more gppear commercialy viable within the time horizon contemplated by the Clean
Power Act of 2001. Technicd meansinclude coa cleaning, sulfur dioxide and
nitrogen oxides scrubbing co-benefits, fabric filters, carbon sorbent injection,
adoption of cleaner fuds, and a greater reliance on energy efficiency and clean
renewable energy resources.

The buildup of carbon dioxide and other heat-trapping gases in the amosphere is
primarily responsible for the unprecedented globa warming seen over the last 50
years, according the National Research Council. Asthe Council recently concluded,
the adverse hedth and environmenta impacts of climate change arered. The largest
source of carbon dioxide in the United States is the eectric power industry,
accounting for 40 percent of dl U.S. emissons. Of that, more than 88 percent of
power plant emissions come from older, less efficient cod-fired faclities. Any
rationa policy dedling with the U.S. contribution to climate change must include
power sector carbon reductions. Capping power sector emissions of carbon dioxide
a 1990 levels, in accord with the Rio Treety, istechnicdly feasble. Thiswill require
an expansion of the nation’s use of energy efficiency, clean renewable, and gas-fired
energy sources, and potentialy the use of advanced cod technologies.

For ahogt of reasons, the time isright for action finally to reduce the devadtating effects

of power plant pollution. We commend Senator Jeffords and the members of this
Committee for advancing the issue and look forward to working with you as the process
continues. There will be many points of agreement and disagreement among the affected
parties around issues of implementation, costs, etc. However, public hedth and
protection of the environment demand that emission reductions as prescribed by the
Clean Power Act of 2001 must be achieved and achieved as quickly as possible. | would
be happy to answer any questions.



Mr. Chairman, members of the Senate Environment and Public Works Committee, Good
morning, My name is Conrad Schneider, Advocacy Director of the Clean Air Task Force.
| appreciate the opportunity to speak to you today. Based in Boston, the Clean Air Task
Forceisanationa nonprofit, environmenta advocacy organization whose mission
includes reducing the adverse environmental impacts of fossil-fud dectric generating
plants. Our staff and consultants include scientists, attorneys, economists, and engineers.
Today | am testifying on behdf of Clear the Air: The Nationa Campaign Againg Dirty
Power, ajoint effort of the Task Force, the Nationd Environmenta Trugt, and the United
States Public Interest Research Group Education Fund; a campaign that involves over

120 organizations in 40 dtates.

Electric power plants are by most measures the nation’s largest indudtrid ar polluter.
Power plant emissons are the biggest contributor to the single largest environmentd risk
to public hedth: death and disease due to inhdation of fine particles. Power plant air
emissions cut a broad swath of damage across human hedth, and the locd, regiond and
globd environment. Unhedlthy levels of ozone smog; fine particles that shave years off
peoples lives and damage lungs; the damage to forests, lakes, bays and crops dueto acid
ran; mercury contamination of fish and wildlife; shrouds of haze blanketing our nationa
parks; contributions to greenhouse gasses; and groundwater contamination from the lack
of proper disposd of solid and liquid waste from power plant fue combustion — these are
just some of the magjor environrmental problems associated with the nation’ s fossil dectric
generating fleet.  Attachment 1 illustrates the many different ways in which power plant
pollution affects our lives and the natural world around us.

Although to date the Clean Air Act has taken a pollutant-by- pollutant approach, the suite
of pollutants from power plants: sulfur dioxide, nitrogen oxides, mercury and other air
toxics, and carbon dioxide interact and operate synergisticaly to damage the
environment. For example, globa warming will likely increase the incidence and

Severity of summer smog episodes, acidification of water bodies mobilizes existing
deposits of mercury meaning more mercury uptake into the food chain, etc. For these
and other reasons (cost- effectiveness, planning certainty for industry, etc.) the problem of
power plant pollution demands a comprehendve solution that includes al four mgor
power plant pollutants.

Moreover, the best science available demongtrates that public health and ecosystem
protection demand steep cutsin dl four of these pollutants:

Reductions in power plant emissons of sulfur dioxide and nitrogen oxides on the
order of 75 percent beyond current law.

Mercury emission reductions of 90 percent from current levels.

Power plant carbon dioxide caps set at 1990 levels.

| will address the impacts from each of these pollutants in turn and discuss the science
that supports these reduction targets:



Sulfur Dioxide

The problems associated with sulfur dioxide include: damage from acid rain, deadly fine
particles, and the haze that obscures scenic vistasin nationa parks and our urban aress.
Power plants emit about two-thirds of the sulfur dioxide emitted in the U.S. each year.

Sulfur Dioxide Reductions of 75 Percent or More are Necessary to Allow
Ecosystem Recovery from Acid Rain by Mid-Century

It isincreasingly well-documented that the problem of acid rain has not been solved and
that the acid rain provisions of the 1990 Clean Air Act Amendments will not be sufficient
to solveit. Over 150 years of deposition of sulfur has taken a serious toll on ecosystems.
Although sulfur emissons have declined somewhat in recent years, they remain very

high when compared to historic levels. See Attachment 2.

Asareault of thislegacy, lakes and streams and the aguiic life thet live in them are
experiencing the most widespread impact from high concentrations of acidity. The
mgority of sengtive waterbodies are those that are located atop soils with alimited
ability to neutraize (or buffer) acidity. Sendtive areasin the US include the Adirondack
Mountains, Mid-Appa achians, southern Blue Ridge® and high-elevation western |akes?
Water bodies are affected not just by the chronic acidification that occurs from
cumulative deposition but aso by episodic acidification that occurs when pulses of highly
acidic waters rush into lakes and streams during periods of snowmedt (acids have
collected in the snow over the winter) and heavy downpours.

In some places, chronic and episodic acidification together have completely eradicated
fish species. For example, acid-sengtive fish have disappeared and/or populations have
been reduced in Pennsylvania streams where they formerly occurred in large numbers.
Addification, together with high levels of duminum leaching, is blamed for the reduction
in fishsdiversity that many Pennsylvania streams have experienced over the past 25-34
years.

Acid rain aso saps calcium from the needles of trees, weakening the cell membranes and
making the trees susceptible to damage from freezing in the winter and more vulnerable
to diseases and/or insect outbresks* Acid rain aso depletes soil nutrients — largely
cacium and magnesum — needed for hedlthy forest growth. The U.S. Geological
Survey has shown that calcium in forest soils has decreased at locations in the
northeastern and southeastern U.S. forest soils, with acid rain being one of the mgor
factors contributing to this depletion.”

Although most evidence shows that conifers tend to be more impacted than hardwood
trees, acid rain is aso hurting deciduous trees. Detection of patches of dead treesin
northern hardwood forests of the Southern Appalachian Nationa Forests has been
atributed to the interactions of many stressors, including air quality.®

Some specific problems that are documented to be associated with acidic deposition are:



Preliminary work suggests that episodic acid deposition has contributed to the
decline of Atlantic sdmon in Maine, with this periodic acidification having the
greatest impact on smolts and fry.’

Forty one percent of lakes in the Adirondack region of New Y ork and 15 percent
of lakesin New England are either chronicdly or periodicaly acidic. Nearly 25
percent of surveyed lakesin the Adirondacks do not support any fish, and many
others have less agquatic life and reduced species diversity when compared to less
acidic lakes® Acid rain is the major cause of red spruce mortality in New York.®

Reduction in fish divergty in northwest Pennsylvaniaiislinked to duminum
leaching from acid rain. Comparison of fish data collected in the Allegheny
Pateau and Ridge and Vdley region 40 years ago to data collected in the mid-
1990's found an overdl decrease in pecies diversity, with the most dramatic
declines occurring in five species of non-game, acid-sengtive fish. Streams that
experienced aloss of species had greater increasesin acidity and more episodic
acidification than streams that either gained or had no change in species™ Inthe
same area, acid rain has been associated with poor sugar maple and red oak
regeneration aswdl as deterioration of tree hedth and excessve mortdity in
mature trees of both species ™

The West Virginia Department of Natural Resources has identified hundreds of
miles of streams that are chronically acidic and is currently liming 60 sreamsto
offset the damage from acidic deposition.

Episodic acidification is “ ubiquitous’ in Shenandoah Nationa Park streams, and
chronic acidification of surface water is a0 a serious concern. Vaues of pH as
low as 5.0 (nearly as acidic as lemon juice) are common in these streams.'2 In
gpring, 2001, Paine Run River was placed on the American River's Most
Endangered list because, without further cutsin air pollution, it will become too
acidic to sustain populations of brook trout and other aguetic organisms. Thirty
percent of trout streamsin Virginiaare either chronicaly (6 percent) or

episodicaly (24 percent) acidic and therefore either margind or unsuitable for
acid-tolerant brook trout.*® By the time acid-tolerant species are affected, there are
many acid-sendtive species that are no longer productive.

Great Smoky Mountains streams are very senditive to acidic depodtion. The
sengtivity of these sites has emerged later than was observed in the Northeest,
suggesting thet it took longer to leach out agents that were able to buffer sendtive
sites from acidity. Many high devation streams are currently acidic.** Acidic
deposition is dso causng forest soils to experience chemica imbaances that are
contributing to tree stress, *>16

Many soilsin the southeast are dready nutrient- poor. Human intervention, and in
particular the chronic loading of sulfate and nitrate from acidic deposition, has



made dready calcium-poor soils more cacium deficient. Andyses at forest Sites
in the southeastern US suggest that within 80 to 150 years, soil cacium reserves
will not be adequate to supply the nutrients needed to support the growth of
merchantable timber.*’

Because pollutants cross borders, there is documented damage in Canada as well.
Atlantic sdmon habitat in Nova Scotia rivers has been serioudy reduced by
increased acidity. A study of 49 riversthat historicaly supported saimon found
populations to be extinct in 14 rivers and severdly impacted in 20. Loss of sdmon
is correlated with incressed acidity. '® Sensitive watersheds, located primarily in
central Ontario and Quebec, have not responded to reductions in sulfate
deposition aswdl or asrapidly asthosein less-sengtive regions. At the current
sulfur depogtion levels (20 kg wet sulfate/halyr.), roughly 95,000 lakes will
continue to be damaged by acid deposition. Lakes continue to acidify despite
reductions in sulfur deposition.® Modeling found that after full implementation of
the acid rain program of the Clean Air Act Amendments of 1990 and Air Quality
agreements that 76,000 lakes in SE Canada will remain damaged, that ishave a
pH below 6.2°

A continuing decline in soil nutrients, due to acidic deposition, is occurring in

forest ecosystems in Ontario and Quebec. In Ontario, levels of acidic deposition
are acceraing the loss of base cations and essentia nutrients from soils that
support sugar maple dominated hardwood forests. In Quebec, studies have shown
the nutrient status of sugar maple seedlings declined as soil acidification leves

and soil base saturation decreased. At current deposition levels, these effects will
likely be sustained or increased. With sustained soil nutrient loss, not only will
nutrient uptake by tree roots be reduced, but also forest ecosystem productivity
will dedine®

Despite declinesin power plant sulfur emissions due to acid rain provisions of the 1990
Clean Air Act amendments, the acidity of many waterbodies has not improved.??
Scientists believe that cuts called for in the 1990 amendments to the Clean Air Act will
not be adequate to protect surface water and forest soils of the northeastern US.23

What will it take to reverse the impacts of nitrogen saturation, ozone and acid rain?
Recent work by scientists with the Hubbard Brook Research Foundation found that an
additiona 80 percent reduction in sulfur from levels achieved by Phase 11 of the acid rain
program of the Clean Air Act Amendments of 1990 would be needed to dlow biologica
recovery to begin mid century in the Northesstern US2* Model smulationsin the
Shenandoah project that greater than 70 percent reduction in sulfate deposition (from
1991 levels) would be needed to change stream chemistry such that the number of
streams suitable for brook trout viability would increase. A 70 Eercent reduction would
smply prevent further increase in Virginia stream acidification.?® In the Great Smoky
Mountains Nationa Park, two separate ecosystem models have concluded that sulfate
reductions of 70 percent are necessary to prevent acidification impacts from increasing.
Deposition reductions above and beyond these amounts are necessary to improve



currently degraded aquatic and terrestrial ecosystems. 2% To reverse and recover from
acidic depostion impacts, Canadiansin the Acidifying Emissons Task Group have
recommended a 75 percent reduction in US sulfur emissons, post Phase 11 of the acid
rain program of the Clean Air Act Amendments of 1990.2® Thus, nothing short of the
overal 75 percent reduction caled for in the Clean Power Act of 2001 will finish the job
of solving the acid rain problem. Tighter targeted cuts may be necessary for sources
directly impacting senstive areas. And, the longer we wait for the reductions to begin,
the longer we will await recovery of these systems.

A 75 Percent Reductionsin Power Plant Sulfur Dioxide Emissionswill Avoid
Over 18,000 Particulate-Related Premature Deaths Each Year

One of the ar pollutants most carefully studied in the 1990's is particulate metter. Fine
particles, such asthose that result from power plants emissons, defegt the defensve
mechanisms of the lung, and can become lodged deep in the lung where they can cause a
variety of health problems. See Attachment 3. New evidence indicates that short-term
exposures can not only cause respiratory (e.g., triggering asthma attacks), but also cardiac
effects, indluding heart attacks®® In addition, long-term exposure to fine particles
increases the chances of deeth, and has been estimated to shave years off the life
expecstgmy of people living in our most polluted cities, rdaive to those living in cleaner
ones.

Fine particulate matter may be emitted directly from tailpipes and smokestacks (known as
“primary” particulate matter), but the largest proportion of fine particles come from gas
emissions (caled “secondary” particulate matter). Sulfur dioxide emissonsfrom cod
plants contribute the most to secondary particle formation. Sulfur dioxide is chemicaly
dtered in the atmosphere after it is released from a smokestack to become a“ sulfate”
particle. Sulfatesinclude sulfuric acid particles that, when breathed, reach deep into the
human lung.  Indeed, andlyss of the relative toxicity of particlesindicates that sulfate
particles are among the most toxic.®! In the East and Midwest U.S,, sulfate makes up the
largest proportion of the particlesin our ar—in many regionswell over hdf of the fine
particles. Moreover, power plants currently emit two thirds of the sulfur dioxide in the
U.S. Therefore, to reduce particulate matter, mgjor reductionsin pollution emissons
from foss|-fuel power plants are needed.

The hazards of particulate matter have become particularly clear in the past decade's
research. Two of the largest landmark studies on particulate matter and death, the
Harvard Six Cities Study, published in 1993, followed by the American Cancer Society
Study in 1995, demonstrated grester risk of premature death from particulate matter in
more polluted cities compared to citieswith cleaner air. The Harvard Six Cities study
monitored particulate matter and tracked mortality in Six U.S. cities and discovered a 25
percent higher risk between the cleanest city, Portage Wisconsin and the dirtiest,
Steubenville Ohio. Fine particles, especidly sulfates, were most strongly associated with
excess mortality in polluted cities. The American Cancer Society sudy examined haf a
million people in over 150 metropolitan areas throughout the United States and found a
17 percent greeter relative risk of mortality between the city with the least sulfate and



particulate matter and the city with the highest levels of this particulate pollution. The
results of these sudies were chalenged by industry resulting in an independent reandys's
by the Hedlth Effects Inditute (HEI)—funded by industry and EPA. HEI found the
results to be robust and actually strengthened the associations found by the origina
investigators.>?

Thus, the evidence is clear, and has been confirmed independently, fine particle air
pollution, and especidly those particles emitted primarily by fossi-fud power plants, are
adversdly affecting the lives and hedth of Americans. Theimportance of these
particulate matter- health effects relationships is made clear by the fact that virtudly every
American is directly impacted by this pollution. Indeed, arecent analyses by Abt
Associates using the methodology gpproved by EPA's independent Science Advisory
Board estimated that emissions from power plants aone are responsible for about 30,000
premature deaths per year -- more than from drunk driving or homicides. That same
study determined that a 75 percent reduction in power plant sulfur dioxide and nitrogen
oxide emissions would result in reduced fine particle levels and avoid over 18,000
premature deaths per year -- more lives than are saved by safety beltseach year.®® The
greatest risk isfaced by people living in the Midwest and Southeast where the greatest
concentrations of coa-fired power plants are located. See Attachment 4.

In addition, recent work by researchers at the Harvard School of Public Hedlth including
that summarized in "Risk in Perspective’, 3* the journa of the Harvard Center for Risk
Andyss, found that the risk from power plant pollution is not evenly distributed
geographicaly. Therisk was found to be grestest in rdatively close proximity to the
power plants: people living within 30 miles of a plant were found to face arisk of
mortdity from the plant's emissons 2-3 times gregter than people living beyond 30 miles
do.3®> These"locd" impacts suggest that a nationa "cap and trade” program that alows
some plants to escape pollution controls through the purchase of emisson credits will not
reduce the specific risk posed by those emissions to the surrounding population. This
work supports the need for the "birthday bill" provision of the Clean Power Act of 2001
that requires each facility to meet modern pollution standards by a date certain.

These stientific studies have found that the relationship between fine particles and
premature mortdlity islinear -- meaning that every additiond ton of pollution we remove
from the air will carry an additiond, incrementd benefit in saving more lives. The chart
in Attachment 5 compares the benefits of several power plant billsintroduced in the last
Congress. With technology available today that can codt- effectively reduce power plant
sulfur dioxide emissions by up to 90-95 percent,® public health demands that Congress
adopt emissions cuts no less stringent than those caled for in the Clean Power Act of
2001.



A 75 Percent Reduction in Power Plant Sulfur Dioxide will be Necessary to
Regain Pristine Vistasin our National Parks and Wilderness Areas

Inthe last severd decades, vighility — how far you can see on an average day — has
declined dramaticaly, especidly in the Eastern half of the United States. In the Ea,
annua mean vighility is commonly one quarter of natura conditions and as little as one-
eghth in the summer. One of the greatest casudties of this upsurge in regiond haze has
been the nationd parks. An example of the magnitude of vishility decline dueto high ar
pollution levels are shown in the Great Smoky Mountains Nationa Park dide attached to
this testimony. See Attachment 6.

Thereis no question that power plants are the mgjor driver of this problem: vishility
impairment has tracked closdly in pardld with sulfate and dectric power production for
nearly haf acentury. Taken together, sulfur, carbon and nitrogen oxide emissons are
responsible for about well over 80 percent of this vighility impairment. When these
components are assessed for their contribution to the problem, eectric power is
accountable for about 2/3 of the emissons that lead to regiona haze-related vishility
imparment in the East, most of which is caused by sulfate.

Haf-measures will not solve the problem of vigbility impairment in our nation's parks.
EPA has st along-term god of diminating man-made haze by 2060. That god will
never be achieved without steeply cutting power plant emissions congstent with the
reduction targets in the Clean Power Act of 2001. Indeed, the cutsin sulfur dioxide to
date under the acid rain program have not led to perceptibly improved vistas. Research
shows that vighility improves more rapidly with deeper cutsin sulfate. Thus, we will
achieve prigtine views in those areas shrouded in a sulfate haze only when the deepest
cuts in sulfur dioxide emissions have been achieved.

There is concern about haze from other quarters aswell. New research is showing that
both haze and particulate matter are depressing optimal yields of crops®’ Yield decreases
in the northeastern United States are estimated to be occurring in the 5 — 10 percent
range. In the southeast the decrease in optima yields for summertime cropsis likely

higher — about 10 — 15 percent.

Nitrogen Oxides

The problems associated with nitrogen oxides include the massive hedlth and ecosystem
damage due to ozone smog and nitrogen deposition. Power plants are responsible for
about one-quarter of the nitrogen oxides emitted in the U.S. each year.

A 75 percent Reduction is Necessary to Reduce Ozone Smog and Help Attain
the New Ozone Standard

Ground level ozone is a colorless, odorless pollutant that causes respiratory damage
ranging from temporary discomfort to long-term lung damage. According to a recent
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study®®, in the Eastern half of the United states, ground level ozone sends an estimated
159,000 people to emergency rooms each summer; triggers 6.2 million asthma attacks,
and resultsin 69,000 hospital admissons. Many more millions of Americans experience
other respiratory discomfort. The year 2000 saw one of the worst 0zone summersin
recent higtory, with more than 7,000 violations of the federad ozone hedth standard.

Although much of the controversy around ground level ozone in recent years has

centered on ozone levelsin the Northeast, and the impact of Midwest and Southern
emissions on the Northeas, this misses an important part of the story. In fact, many
Midwestern and Southeastern states suffer greater ozone exposures and per capita
health impacts than many Northeast states. According to arecent study by the Ohio
Environmenta Council, in collaboration with the University of Michigan and Harvard
University, for example, peoplein Ohio River Valey communities such as Cincinnati

and Marietta, Ohio are often exposed to dangerous levels of ground level ozone as much
as 75 percent more than people in Boston and New Y ork. Ohio River Vdley ozone
hospital admission rates aso track this pattern — with admission rates higher in the Ohio
Vadley thanin the East. Similarly, some of the nation’s highest and most persistent ozone
smog violaions are outside of the cities, in places consdered pristine — places like the
Great Smokies (there were an astonishing 52 exceedance days of the 8 hour ozone
gtandard in the Great Smoky Mountains Nationa Park in 1999 where it is now unhedthy
to breathe on about haf of the days of summer), Door Country, Wisconsin, and the
nation’ s seashore points.*

The reason is not hard to discern. There is ahigh correlation between eevated ground
level ozone and proximity to power plants— especialy in the Midwest and Southeast
where roughly 60 percent of the nation’s cod-fired generating capacity islocated. In the
Ohio Valey areastudied, for example, emissions from cod- and oil-fired power plants
contribute nearly fifty percent of devated ozone levesin the Vdley, enough by
themsdlves to cause violations of the federal hedlth standard.**

Crop Losses Due to Ozone Smog

Human hedth is not smog's only victim. There is strong scientific evidence showing that
current levels of ground level ozone are reducing yidds, particularly in sengtive pecies

— soybean, cotton, and peanuts from NCLAN studies. Annud crop loss from ozone for
soybeans donein lllinois, Indiana and Ohio has been calculated to fal between
$198,628,000 — 345,578,000. Ozone-induced growth and yield losses for the seven mgor
commodity crops in the Southeast (sorghum, cotton, whest barley, corn, fea1ms and
soybeans) are costing southeast farmers from $213-353 million annudly.*?

Year-Round Reductions of Nitrogen Oxideswill be Necessary to Minimize the
Effects of Nitrogen Deposition

Power plant nitrogen emissions deposited on land and water — sometimes at great
distances from their original sources —is an important contributor to declining water
quality.*® Estuarine and coastal systems are especially vulnerable. Too much nitrogen



sarves as afertilizer, causing excessive growth of seaweed. Theresult is visud
impairment and loss of oxygen. With the loss of oxygen, many estuarine and marine
species — induding fish — cannot survive.**

The contribution of nitrogen from atmospheric depostion varies by watershed. In the
Chesapeake Bay, atmospheric nitrogen accounts for 27 percent of nitrogen entering the
system.*® Of that amount, power plants account for about a third.

Nitrogen is also being deposited on ocean surfaces many, many miles away from land.
Atmospheric nitrogen accounts for 46 to 57 percent of the total externaly supplied (or
new nitrogen) deposited in the North Atlantic Ocean Basin.*®

Mercury

A 90 Percent Reduction in Mercury and other Power Plant Toxic Emissionsis
Necessary to Minimize the Risk to Children

Mercury is another power plant pollutant that poses athreeat to human hedth and the
environment. Exposure to mercury in the U.S. primarily comes from the consumption of
freshwater, estuarine, marine fish and shdllfish. Acrossthe U.S., mercury contaminates
freshwater and saltwater fish populations, poses hedth risks to the people and wildlife
that consume these fish and threstens the multibillion-dollar recregtional and commercia
fishing indudtries. State health departmentsin over 40 sates have issued advisories
warning the public about consuming certain species of fish in certain water bodies, eleven
sates have advisories for every water body and 13 now issue consumption advice for
certain marine species. Methylmercury (the form of mercury in fish) is a developmenta
toxin and poses the greatest hazard during prenata development. EPA has estimated that
3 million children and 4 million women of childbearing age are exposed to
Methylmercury at levels above what EPA consders safe.

Coal-fired power plants are the largest emitters of mercury in the nation - they account
for 33 percent of air emissions and have been linked to contamination of the nation’s
fisheries*” (Forty-one states have mercury fish consumption advisories, 11 have
statewide advisories)*

People are exposed to mercury primarily through eating contaminated fish. Mogt at risk is
the developing fetus because mercury interferes with the norma development of the
nervous system.*® The fetus is exposed to mercury when the mother eats fish. Infants
appear norma during the first few months of life, but later display subtle effects such as
poor performance on tests of attention, fine motor function, language, visua- atid
abilities (e.g., drawing), and memory. According to the National Academy of Sciences,
these children will likely have to struggle to keep up in school and might require remedia
classes or specia education.®

A recent Centers for Disease Control survey of hair and blood samples found that 10
percent of the women of childbearing age that were tested were above the EPA’ s safe
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level for mercury exposure® Nationdly, this trandatesinto 6 million women of
childbearing age with elevated levels of mercury from esting contaminated fish, and
approximately 390,000 newborns at risk of neurologica effects from being exposed in
utero to devated levels of mercury.®?

Mercury pollution has been linked to a number of industrial sources. EPA estimates,
however, that about athird of the nation’s airborne mercury emissions come from power
plant smokestacks; this assessmernt ignores the likdy additional mercury flows coming
from power plant solid waste sireams. EPA recently determined to regulate mercury from
power plants, but industry has chalenged that decision in court. Until these regulations
go forward, power plants will remain the only large industria source of mercury thet is
unregulated.

Power plants emit many other (HAPS) air pollutants. In EPA tests, 67 different HAPs
were detected in the flue gas.>® Of these, 55 are known to be neurotoxic or developmental
toxins (i.e, affect development of achild’ s brain, nervous system or body). Examples
include cadmium, manganese and sdlenium.>* In addition, 24 are also known, probable or
possible human carcinogens®>® Examplesindlude arsenic, chromium, and beryllium.

Power plants rank first in release of toxicsto the air - 842 million pounds of chemical
releases to the air in 1999 (Toxics Release Inventory).>® This accounts for 40 percent of
the nation’ s tota.

The Clean Power Act of 2001 requires a 90 percent reduction in mercury emissonsfrom
power plants by 2007. Can a 90 percent reduction be achieved in thistimeframe? Y es.
Numerous bench-scale and pilot-scae field studies of sorbent injection technologies
developed specificaly to capture mercury have demondirated thet removal efficienciesin
excess of 90 percent are achievable®’>® Recent data collected by the EPA on the mercury
capture efficiency of conventiond pollution controls illustrates that for some cods and
pollution control devices, more than 90 percent of the mercury is aready being

captured. In particular, for some codls, a combination of nitrogen oxides and sulfur
dioxide controls can result in mercury removas ranging from 50 to more than 90
percent.60‘61

To optimize the mercury capture efficiency of exigting technologies the Department of
Energy has committed to full-scale demonstration projects that are underway right now.
These demonstration projects will be completed between 2002 and 2005 — a consistent
timetable for achieving significant mercury reductions by 2007. Previous demonstration
projects of emerging technologies have achieved mercury reductions in excess of 80
percent.®%63 |n addition, the EPA states that controlling mercury emissions with multi-
pollutant control technologies can be a cost- effective method for collectively controlling
multiple pollutants. We believe that mercury legidation is needed as a technology-forcing
mechanism and to provide the certainty that regulatory agencies, research groups,
indusiry and equipment vendors need to carry their work through to full-scale
commercidization within a reasonable period of time.



Carbon Dioxide

The Power Sector Must Reduce | ts Share of Greenhouse Gas Emissions

Carbon dioxide (CO2) is abyproduct of burning fossl fuels such ascod and all. Ina
balanced system, carbon dioxide helps regulate the Earth's climate. However, too much
carbon dioxide causes excess heat to be trapped in the atmosphere, forcing global
temperatures upward, the process known as globa warming.

The largest source of carbon dioxide in the United States is the eectric power industry,
accounting for about 40 percent of al U.S. emissons. Of that, more than 88 percent of
power plant emissions come from older, dirtier cod fired fecilities. Asaresult of
excessive burning of fossl fuels, carbon dioxide in the atmosphere has increased 30
percent since the start of the industrid revolution, and is expected to continue climbing
unless emissions are steadily reduced. If current energy trends continue, our amosphere
will contain twice as much carbon dioxide by 2050 asit did before the industrid
revolution.

The Intergovernmental Panel on Climate Change (1PCC) recently detailed the sengtivity,
adaptive capacity, the vulnerability of naturd and human systems and the potentia
consequences of climate change in its " Climate Change 2001: Impacts, Adaptation, and
Vulnerahility" report.®* For example, the IPCC found that a 5-degreeincreasein globdl
temperatures over the next century could result in the death or displacement of hundreds
of millions of people® The White House, as part of its review of U.S. dimate change
policy requested the National Research Council to conduct areview of the IPCC report.®®
Among other questions, the White House asked the NRC to assessthe likdly
consequences for the U.S. of climate change. 1n respondi ng, the NRC relied heavily on
the U.S National Assessment of Climate Change |mpacts.®

Health Effects Associated with Climate Change

The NRC found that climate change has the potentid to influence the frequency and
transmission of infectious disease, dter hest- and cold-related mortdity and morbidity,
and influence air and water quality. Changesin the agents that transport infectious
diseases (e.g., mosquitoes, ticks, and rodents) were found likdly to occur with any
ggnificant change in precipitation and temperature. The Assessment tied increasesin
adverse air qudity to higher temperatures. Children, the elderly, and the poor were
considered most vulnerable to these adverse hedlth outcomes.®®

Ecological | mpacts Associated with Climate Change

The Assessment found that coastal regions are at greatest risk from sealevel rise and to
increases in the frequency and severity of sorms. Significant climate change will cause
disruption to many U.S. ecosystems, including wetlands, forests, grasdands, rivers, and
| akes.®
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Regarding effects on crops, the Assessment found that many crop distributions would
change, thus requiring sgnificant adaptations. Such changes were found likely to be
more costly to smal farmers than large corporate farms. Hotter, drier scenariosincrease
the potentia for declinesin both agriculture and forestry. "

Two articlesin the most recent edition of the journa Science mark the first time scientists
have computed the likelihood of a specific temperature increase rather than smply
offering arange of posshilities. An Intergovernmental Pand on Climate Change
committee released areport earlier this year saying a 5-degree increase would make it hot
enough to cause severe weather that could kill or displace hundreds of millions of people.
According to thislatest research, thereis a 90 percent chance that globa warming will
increase the Earth's temperature from 3 to 9 degrees Fahrenheit by the year 2100, and a
50-50 chance that a 5-degree increase will occur.”

Climate change cannot be reversed without sgnificant cutsin U.S. emissions that
contribute to the greenhouse effect. This was the conclusion that formed the basis for the
Framework Convention on Climate Change and the 1992 Rio de Janeiro Treaty. The U.S.
Senate unanimoudly rétified the Rio Treaty on October 7, 1992, shortly after its
submission by Presdent Bush. The Rio Treaty committed the USto achieving a
"gabilization of greenhouse gas concentrations in the atmosphere a aleve that would
prevent dangerous interference with the climate system.” Specificdly, the Rio Treety
amed at reducing carbon dioxide emissons to their 1990 levels by 2000. Obvioudy, the
U.S. has not met the levels set out in the Accord. Instead, carbon dioxide emissions have
risen by more than 15 percent since 1990 according to the Energy Information
Adminigration. Any rationd plan to curb globa warming must include sharp reductions
in power plant carbon dioxide emissions. Power system reductions consistent with the
Rio targets are included in the Clean Power Act of 2001.

Reductions Appropriate In Federal Policy

In each of the above areas, the best scientific evidence cdlsfor large reductionsin
emissons

In the case of sulfur, cuts of at least 75 percent are suggested by the imperatives of
ecosystem recovery; huge hedlth and environmental dividends in the form of fine
particle reduction and reduced haze will result as well.

In the case of nitrogen oxides, 0zone smog hedth impacts are roughly linear, and 75
percent cuts in nitrogen oxides will dramaticaly reduce summer smog aswell asyear
round nitrogen and acid rain impacts.

Mercury is highly toxic in smdl amounts, and, as for other indugtries, maximum
available control thresholds should be pursued.

While reducing US power plant emissions done will not solve the world climate
change problem, an important start can be made in this sector. Reductions consstent
with the nation's Rio treaty commitments— areturn to 1990 levels— are an
appropriate starting point.

15
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Fortunately, the technology is a hand to dramatically reduce these power plant
emissions and their resultant impacts throughout the nation, at reasonable costs. For
example

Power sector reductions of sulfur dioxide of 75 percent beyond current law are
reedily achievable through a combination of flue gas desulfurization (scrubbing), use
of cleaner fuels, and greater commitment to energy efficiency and renewable
resources.

Y ear round nitrogen reductions of 75 percent or more are achievable through
sdective cataytic and nort catalytic reduction technology, low NOXx burners, overfire
ar, and use of cleaner fuds, and greater commitment to energy efficiency and
renewable resources.

Power sector reductions of mercury in the range of up to 90 percent are currently
feasible with some cod's, and reductions of 90 percent or more from all coas appear
commercidly viable within the time horizon contemplated by the Clean Power Act of
2001. Technica meansinclude cod cleaning, sulfur dioxide and nitrogen oxides
scrubbing co-benefits, fabric filters, carbon sorbent injection, and adoption of cleaner
fuds

The buildup of carbon dioxide and other heat-trapping gases in the amosphere is
primarily responsible for the unprecedented globa warming seen over the last 50
years, according the Nationa Research Council. Asthe Council recently concluded,
the adverse hedth and environmenta impacts of climate change arered. The largest
source of carbon dioxide in the United States is the eectric power industry,
accounting for 40 percent of dl U.S. emissions. Of that, more than 88 percent of
power plant emissions come from older, less efficient coa-fired facilities. Any
rationd policy dedling with the U.S. contribution to climate change must include
power sector carbon reductions. Capping power sector emissions of carbon dioxide
a 1990 levels, in accord with the Rio Treety, istechnicdly feasble. Thiswill require
an expansion of the nation’s use of energy efficiency, cean renewable and gas-fired
energy sources, and potentiadly the use of advanced cod technologies.

The Time For Action Is Here

The discussion we are having today is hardly new. It goes back at least to 1995, when
EPA initiated its “Clean Air Power Initiative’ designed to bring stakehol ders together
around a comprehensive set of pollution reductions. For avariety of reasons, that
initiative never came to a consensus conclusion.

However, much has changed in the last five years to change the landscape:

The science underlying reduction targets for acid rain, fine particles, haze and
mercury has become more compdling.

Many gates have moved aheed of the federal Clean Air Act. Recently, for example,
M assachusetts, Connecticut, and Texas have adopted regulations that will chop air



17

pollution from grandfathered power plants by up to 75 percent. In lllinois, legidation
has passed that will require promulgation of Smilar regulations by 2002. Such a
mesasure has passed one house of the state legidatures in North Carolinaand New
York. While demongrating leadership, however, the effectiveness of state action
will be limited by transboundary impacts

Public opinion isincreasingly supportive of steep power plant emission cutbacks.
Opinion leaders throughout the Midwest and Southeast have voiced a concern about
current emission levels, as evidenced by many recent newspaper editorias.

Many voicesin indugtry are recognizing the value of a comprehensve multi- pollutant
gpproach including carbon dioxide, rather than a balkanized approach — and the
wisdom where possible of not throwing good money after bad.
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Comparative Benefits

Avoided Health Endpoints | S 172 (Moynihan) @ HR 2569 (Pallone) S 1369 (Jeffords)

SO2 Cap (million TPY) 4.50 4.00 3.24
Percent Below 1990 CAAA 50 55 64
Mortality 10,600 13,000 18,700
Total (all) Health Benefit $60 billion $75 billion $111 billion
Visibility Benefits $1 billion $1 billion $3 billion
Total Benefits $61 billion ($1997) $76 billion ($1997) 114 billion ($1999)

Greater Emissions Reductions Yield Greater Benefits
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Great Smoky Mountains National Park

Examples of hazy and clear days. On the haziest days, sulfates account for
over 80% of the vishbility impairment (Photos: IMPROVE/NPS)




