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Foreword

Since childhood, | have spent much of my free time fishing

the scenic rivers and streams of Western Pennsylvania, where
| grew up. However, there &cloud over these peaceful

waters. Forty-four states including my home state now have
advisories against eating fish caught in local waters, due to
mercury contamination. America’s favorite pastime is at risk.

Mercury is a powerful neurotoxin that carause irreversible na to the brain and
nervous system of children when they dexeloping in the womb. Mercury is a
particular problem for sport fishermen,sgistence anglers, American Indians, and
others who have freshwater fish as a metag of their diet. The mercury comes mainly
from air pollution, particularly from coalred utilities and certain other industries.
Mercury is emitted into the air, falls intour waters from rain or snow, and then
accumulates in fish.

What can be done to solve this problésrone of our nation’s most pressing
environmental questions. The EnvironmdrRaotection Agency wants to control
mercury, but its plans are too little too latadustry says cleanup will be too difficult
and too expensive. In this report, part of thational Wildlife Federation’s Clean the
Rain campaign, we utilize the EPA’s own dedahow that 90 percent mercury control
will cost residential ratepayers as little asup of coffee per month, even in major coal-
burning states. The technology to make this hapigereadily available.

The National Wildlife Feder@gon has been working on theercury issue for over a
decade. We hope that this report will helpaision-makers realize that steep reductions
in mercury pollution are feasible and affordabdday. The health of our fish, our wildlife,
and our citizens is at stake. The time to act is now.

Larry Schweiger
President and CEO
National Wildlife Federation
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Executive Summary

Mercury pollution is responsible for widesgad toxic contamination of our nation’s
waters, fish, and wildlife. In 45 states atedritories across the country, advisories warn
the public to restrict their consumption of mg species of fish because of the dangers of
mercury exposure. Coal-burning power plamésnain the largest unregulated source of
mercury pollution in the United States. this report, NWF assessdble feasibility and

cost of controlling harmful mercury emiess from power plants. We find that deep
mercury reductions are fabke and affordable today.

The process of setting emission limits flois last major unregulated source of mercury
emissions is underway, and Haeen the focus of a contentious debate for over a decade.
While the U.S. Environmental Protection Agsfs (EPA) proposed plan sets a national
emissions cap that represents a 70 percetigon from today’s levels, its emissions
trading program for coal-fired power plantgould delay achieving the full reductions

until at least 2025. Reductiort®uld remain less stringent at

specific plants or in particularegions or states as plants -
would have the option of controlling emissions or buying ~ For the price of one cup of

pollution credits to denonstrate compliance. coffee per household per month,

The EPA justifies this proposal—an unprecedented our nation could dramatically

regulatory approach for toxics—by stating that achieving reduce the toxic mercury
more rapid and more significant reductions in mercury

emissions from each plant istrtechnically or economically pollution from coal-burning
feasible. power plants that contaminates

This report provides an t@rnative perspective on the our waters and wildlife.
economic feasibility of reduny mercury pollution from

power plant smokestacks natmwide. NWF recaps existing

studies showing the effectiveness and abditst of mercury control technology. Using
EPA data, we then estimate the cost ofafisig and operating this technology across
entire state power plant fleets. NWF'’s aysik found that the installation of currently
available technology to achieve 90 percentcong control on coal-fired power plants is
affordable.

To estimate the average cost of installimgrcury controls and the corresponding
increase in electricity billsNWF looked at power plarfieets located irfive coal-
dependent states—Illinois, Michigan, @h Pennsylvania and North Dakota. These
states are home to power plants that buhe types of coal and operate the range of
power plant boiler configurations found tianwide. While many different technology
options and approaches exist to controlnoay emissions from power plants, this
report focuses on technology that has badly tested and is commercially available
today to achieve very high levels of meraantrol: activated carbon injection and fabric
filters.

To estimate the cost of using this techrimploNWF applied the most recent EPA cost
data, boiler by boiler, to the power plantstire five case study states. Given that less
expensive technology options are curreralailable for some plants, and other lower-
cost options will likely become commerciallyailable in the near term, the findings
likely overestimate the costs of achieving 90 percent mercury control.
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Key findings from this report include:

U Mercury emissions can be controlled 3y percent at power plants burning
bituminous, subbituminous, and lignite coals.

U In our five case study states, all of whiely significantly on coal, achieving 90
percent mercury control could cost theesmge residential customer 67 cents to
approximately $2.14 a month, depending on the state.

U Commercial and industrial increases wermilarly reasonable—between 1 and 3
percent increases in electric bills.

U For the most common configurations, the cokachieving 90 percent control is only
slightly higher than achieving 70 or 80 percent control.

U The findings reinforce similar cost estimsit@ade by equipment manufacturers, the
Department of Energy, and the EPA.

Despite industry claims that the technologynot ready and that costs of 90 percent
mercury emissions control are too highstheport demonstrates that it is both
achievable and affordable today. For a minimakease in consumershergy bills, coal-
burning power plants can be retrofitted thi cutting-edge mercury control equipment
that will provide public health and environmeai benefits nationwide. Not only does
mercury reduction bolster the large commereiad recreational fishing industries in
many states, it also generates jobs imafiacturing, installing, and operating this
equipment.

Achieving deep mercury pollution reductionaicritical part of modernizing our nation’s
energy infrastructure. Making this investmigin pollution controls, cleaner coal
technologies, renewable energpergy efficiency and energynservation promises large
and ongoing environmental and economic benefits.

Based on the findings of this report, NWF recommends that:

U The federal government must follow the Clean Air Act and finalize a mercury
emissions standard for coal-fired poweapis that would reduce mercury emissions
by up to 90 percent by the end of the decade.

U State governments should enact reguati and other policies to facilitate
innovation and rapid adoption of pollution control and clean energy technologies.

U Both state and federal policy makers shgululsue a comprehensive energy strategy
that provides incentives faextensive multi-pollutanteductions, increased fuel
efficiency, and an enhanced reliancerenewable energy sources.

NWEF is confident that policy makers, peer plant managers and executives, and
equipment manufacturers can meet the chajke of 90 percent mercury control today.
There is no need and no excuse fardiag this problem down to our children.
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l. Introduction

Mercury: A Pervasive Pollutant

Mercury is a highly toxic heavy metal thediters our air and water through many
sources, such as coal-burning power gatien, cement and chlorine manufacturjraod
municipal, medical, and hazardous waste mecation. While mercury has been used in
numerous products, such as fluorescenbbuthermostats, thermometers and mercury
switches, uses in the U.S. and other counthigge declined substantially in the past 15
years. Meanwhile, the country’s 430 coal-figeniver plants remain the nation’s largest
unregulated industrial source of mercuay pollution, contaminating our waters,
wildlife, and people.

Once released to the air, mercury can fatheoEarth with rain, snow or dust particles.
After it settles in lake oriver sediments, mercury can benverted by bacteria into
methylmercury—a more toxic, organic forMethylmercury readily accumulates in the
food chain, so that top predator fish carvlanethylmercury concentrations over one
million times higher than the surrounding wateklercury in fish then threatens people
and wildlife that consume the fish.

Mercury interferes with the development afuhction of the central nervous system, as
well as the cardiovascular and reproducthystems. Even at moderate levels, mercury
can cause permanent developmental harm (including

attention deficit and fine and gross motor skill delays) i
humans, and reproductive harm to wildlife. Mercury R lati .
poses particular risks to children as their nervous equ ations restnctlng mercury

systems are not fully developed until agé 14. air po||ution have clear positive

In January 2004, a U.S. Environmental Protection Age! effects on the environment in a

(EPA) scientist released new research estimating that matter of years, not decades.
nearly one in six U.S. women of childbearing age has

mercury levels in her blood abe what is considered safe

for an unborn child, doubling previous estimaté&his
new estimate equates to approximately &® newborns each year who may have been
exposed to unsafe levels of merdurytero.

People are usually exposed to methylmerdhrgugh eating common fish species. In
April 2004, the EPA and Food and Drug Adisiration (FDA) issued new, stronger
warnings about eating certain fish, includituna, swordfish, shark, and king mackerel
because of mercury contaminatidfioday, 44 states and one U.S. territory issue
advisories warning people to limit consumptiof fish caught in their lakes, streams and
coastal waters because of highdks of mercury contamination.

In addition to posing serious human heatltineats, mercury pollution can also affect
state and local economies that rely heavilyrmome from sport fishing. According to
the American Sportfishing Association, fisg ranks among the top family leisure-time
activities. An estimated 44 million people fishthe U.S. and generate nearly $42 billion
in retail sales each yeagtudies show that mercury adwrries cause anglers to choose
other locations to fish and take fewer overall fishing tfips.
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On top of threats to human health and the economy, mercury pollution can harm a
variety of wildlife. Fish-eating animals—inclumdy numerous birds, mink and otters—are
particularly vulnerable. Potential mercury fracts on birds include reduced hatchability,
reduced clutch size, increased numbersggfsdaid outside the nest, and aberrant
behavior of juvenile$Numerous field studies haveaonented reproductive and other
threats to various bird species, includingsébirds in the New York/New Jersey area,
loons in New Englantfand egrets in FloriddOther wildlife studies have documented
adverse effects on Ontario ottensd mink in the southeastern U'E?

Mercury From Coal-Fired Power Plants

Coal-fired power plants are the countryésgest remaining unregulated source of
mercury pollution. In 1999 (the most recemtar for which data are available), the EPA
estimated that coal-fired power plants aceted for 41 percent of the country’s total
industrial mercury emission$.

While some airborne mercury can travel lahgtances, mercury from power plants also
deposits locally and regionally. Estimatesnfrcomputer modeling by EPA indicate that
up to 14 percent of the mercury emitted bwaleourning power plants deposits within 30
miles of a plant>Parts of the eastern seaboard receive a greater proportion of U.S.
mercury emissions than areas in the arid wefgtr example, at Pines Lake, New Jersey,
80 percent of mercury deposition comes
from North American sourcé§Recent
modeling in the Great Lakes found that
approximately 48 percent of the mercury
depositing in Lake Michigan came from
sources within 60 miles of the lake Though
this study only examined North American
sources, researchers concluded that coal
combustion in the U.S. was “the most
significant source category contributing
mercury through atmospheric deposition to
the Great Lakes-*

Figure 1: U.S. Coal-fired Power Plants

Recent studies show that regulations
restricting mercury air pollution have clear,
measurable effects on the environment in a
matter of years, not decades. For example, a

Source: Clear the Air, 2001 multi-year study bythe state of Florida

found a nearly one-to-one relationship

between mercury deposition and fish tissueels. Following significant reductions in
incinerator emissions starting in the eal990s, mercury levels in largemouth bass and
egrets declined substantially, up to 80 percEmt.similar study in northern Wisconsin
found that over a six year period, a 6@cpat reduction in mercury deposition
correlated with a 30 percent declimemercury levels in yellow perch.
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Regulating Mercury from Coal-Fired Utilities

The U.S. Environmental Protection Ager{@PA) is currently in the process of
regulating mercury emissions from poweamls for the first time. The process has
stretched over a period of fourteen yearartstg when Congress amended the Clean Air
Act in 1990 and gave EPA new authoritydgrassively regulate toxic air pollutants from
major industries. Finally, in December0B0 EPA formally initiated the rulemaking
process for power plants, and committed to finiag a regulation by December 2004. (A
settlement agreement has extended this deedior three months to March 2005.)

Table 1: U.S. EPA Utility MACT Timeline

Rulemaking & Regulatory Other Events

1990 | Congress amends Clean Air Act—temporarily grants utilities
exemption for air toxics regulations pending EPA studies:
mercury emissions by 1993 and utility toxic emissions by 1994

1997 EPA releases Mercury Study Report to Congress; utilities
found to be largest source of mercury emissions in the
UsS.
1998 | EPA agrees under consent decree to issue regulatory -EPA releases Study of Hazardous Air Pollutant Emissions
determination by 2000, rule proposal by 2003 and final rule by | form Electric Utility Steam Generating Units; mercury is
2004 listed as the HAP of greatest concern (out of 67).
-Bill requires study of health impacts before rulemaking.
1999 EPA cost estimates for mercury control revised downward
from $5 billion to $1.7 billion
2000 | EPA announces decision to regulate mercury and other air -National Academy of Sciences releases mercury study,
toxics from utilities finds 60,000 children in U.S. at risk and supports EPA’s

reference dose
-MACT for municipal & medical waste incinerators requires
85% mercury reduction

2001 | EPA convenes Utility MACT Working Group -FDA issues new marine fish consumption advisory for
women and children due to mercury

-Centers for Disease Control and Prevention completes
study on mercury concentrations in women's blood and
hair, finding 1 in 10 above safe levels

2002 | -Bush Administration announces Clear Skies Initiative EPA's Office of Research and Development releases
-Utility MACT Working Group submits recommendations to mercury technology report, finding high mercury removal
EPA's Clean Air Act Advisory Committee possible through existing controls and activated carbon

injection.

2003 | -EPA ends contact with Utility MACT Working Group CDC completes second study on mercury concentrations
-EPA proposes rule, with proposal not to regulate under toxics | in women’s blood and hair, finding 1 in 12 above safe
provisions of CAA levels

2004 | -Rule published Record number of comments submitted to EPA

-Public hearings

2005 | March 15—Rule to be promulgated

The Clean Air Act requires EPA to developssions standards for each of the nation’s
430 coal-fired power plants in operation tgda&ongress clearly stated in the Act that
EPA must set standards that require theximaum degree of reduction in emissions of
hazardous air pollutants (including merggt However, the proposed rule that EPA
issued in January 2004 suggests a diffempptroach. Rather than set strict limits for
each plant, EPA seeks to establish a natien@ksions cap and then allow plants to meet
that cap by either reducing their emissionsborying “pollution credits” from cleaner
companies. The proposal sets a 70 penahiction cap in mercury emissions by 2018.
In contrast, were EPA to follow its congremsal mandate, an emission rule requiring
each power plant to meet a technically fblesstringent standard would likely reduce
mercury emissions by up to 90 percent by 2008.
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The EPA has argued that its alternative meya@duction proposal is necessary for two
reasons: the technology to achéedeep reductions in merguemissions is not available;
and the cost to achieve such deeguctions would be too great.

For the past five years, significant attemtibas been devoted to better understanding

how best to control mercury emissions from coal-fired power plants. The EPA has issued
several extensive technicalidies. Numerous industngtate, and non-governmental

reports have been published on the tedahifeasibility of controlling mercury. The
conclusions reached are essentially the same:

U Currently available technology designed to control other power plant pollutants can
be very effective in captimg mercury emissions.

U Several mercury-specific technologies\agy effective in capturing mercury from
power plants burning different coals.

U One such technology, activated carbon irifatt has been extensively tested and is
commercially available.

U New technology designed to capture merscafong with other pollutants is proving
to be very effective and will be an optiohchoice for companies looking to address
multiple pollutants simultaneously.

Less information has been prded on what it would cost to install this new technology.
Several estimates have been made bypetgrit manufacturers and EPA, industry and
non-profit groups (e.g., the Center of Clean Policy and the Clean Air Task Force) on
the national cost to comply with a varietyrmokrcury control scenarios. However, to our
knowledge, no detailed analysis has béene to assess the cost to consumers of
achieving 90 percent mercury contad every plant in selected states.

The purpose of this report is to do justth Using cost information compiled by EPA
from industry sources and other researchtidial Wildlife Federdion reviewed five
coal-burning states and estimated what thetcaould be if every coal plant installed
the technology necessary to @le 90 percent mercury cant. The results indicate that
the increased cost to consumers is sniddhce, EPA’s argument that tight mercury
controls on power plants ceot be set—despite being maated by the Clean Air Act—
is not supported. The technology to meet stengmercury limits is not only available to
power plants, it is also truly affordable.

10
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Il. Technology Options for Controlling
Mercury at Coal-Fired Power Plants

Coal was first burned as an industrifuel in Britain in the late T2ZCentury® and it is

still burned in significant quantities to gersge power today. In 2002, coal generation
accounted for just over one-half theatic power generation in the U?8n a typical
power plant, coal is fed to burners in a kfgrnace. Water circulating in pipes is heated
from the burned coal, and the resulting steturns the blades of a turbine, which in turn

runs an electricity generator. Gase

produced by the burned coal pass
through a flue gas system, and the
exit through the stack.

Mercury is a naturally occurring

Figure 2: Schematic Diagram of a Coal-fired Power Plant
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U.S. coal-fired power plants burn
three types of coal: bituminous,
subbituminous, and lignit&? Of
the 870 million tons of coal sold to
the electric power sector in the
U.S. in 2002, 47.4 percent was
bituminous, 45 percent was

Switchyard

subbituminous. and 7.5 percent Source: adapted from Tennessee Valley Authority www.tva.gov/power/coalart.htm

was lignite?® In general, eastern

utilities burn primarily bituminous cal, while western utilities burn mostly
subbituminous coal. A relatively small numhpdrstates (e.g., North Dakota and Texas)
rely heavily on lignite coals.

Coals vary in the amount and type of mejyctirey release, and in the amount of other
impurities they contain, such as chlorined sulfur. These factors influence which
options are best for meeting mercury reduction requirements.

Mercury is released from power plantstimee main forms: pure elemental mercury gas;
oxidized mercury gdsand particulate-bound mercury (where mercury is attached to
soot, ash, or other particles). While virtuabyl of the mercury in coal is thought to be
converted to elemental mercury under htgmperature in the furnace, mercury can be

" Some plants in the Eastern U.S. recently burnedranite coals, although consumption appeared to have
stopped by 2002 (U.S. Energy Information Administna, 2003, Electric PoweAnnual 2002, DOE/EIA-
0348(2002), December 2003). kidition, a relatively small numbeif boilers burn waste coals—coals
that had been discarded folling previous coal miningnainly in the eastern U.S.

" Oxidized mercury gas is often refertedas reactive gaseous mercury or RGM

11
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oxidized—particularly in the presence oflohine—once the flue gdeaves the furnace,

Figure 3 cools, and passes through pollution control equipment.

U.S. Electricity Sector Because bituminous coa_ls_tend to be higher in chlorine, they
Coal Purchases by Type (2002) tend to pr_oduce more o_X|d|zed mercury, whereas
subbituminous and lignite coals tend to produce more
elemental mercury in the flue gdsWhile mercury levels
tend to be higher in bituminous coals, oxidized mercury is
easier to capture, especiallytivicontrols already in place for
other pollutants.

Bituminous

In contrast, subbituminous and lignite coals release more
elemental mercury which is harder to control. Subbituminous
coal also contains much lesgfur than bituminous coals. As
Iéiygunite a result, over the past decade many plants have switched to
US.EAd20% | purning lower sulfur subbituminous coals to meet sulfur

dioxide emissions standards, iedi of installing stack controls.

Methods of Reducing Mercury From Coal-Fired Power
Plants

There are a number of approaches to reduniegcury emissions from coal-fired power
plants. These can include one or mortheffollowing techniques: coal cleaning
processes which take mercury out of tumal before combustion; post-combustion
technologies to capture mercury in the flyes; improving power plant efficiencies (so
that less coal is burned for the same enengput); switching fuels (e.qg., to lower
mercury coal or to cleaner natural gasjnggenewable sources (such as wind energy);
and reducing energy demand (e.g., througtsamer energy efficiency improvements
and energy conservatiofdWhile NWF recognizes the need to consider all approaches
for generating energy in tlideanest, most efficient mannere focus here on assessing
retrofit control technologies because they angroven, available, and widely applicable
form of mercury control for the existing power plant fleet.

There are three primary post-combustion approaches that can be pursued to control
mercury emissions from coal-fired power plants:

U Utilize or enhance existing control tenblogy installed for other pollutants to
effectively capture mercury.
U Adopt a mercury-specific control technique, such as activated carbon injection.

U  Adopt a multi-pollutant approach, designed to control mercury along with other
pollutants.

Utilizing Existing Particulate, Nitrogen Oxides Or Sulfur Dioxide Control
Technology To Control Mercury

Under the Clean Air Act, coal-fired power ptarhave been required for over a decade to
limit emissions of particulates, nitrogenides, and sulfur dioxide, pollutants which
create smog and acid rain. Several of thiertelogies used to control these pollutants
also capture mercury, in some cases up to 90 percent.

12
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The primary technologies used by utilitimscontrol pollutants other than mercury are
summarized in Table 1. While electrostatiegipitators (ESPs) for particulate control
are most widely installed on U.S. poweapls, they are the least efficient in capturing
mercury. Technologies that perform bettercantrolling mercury emissions, such as
fabric filters and wet scrubbers, to datee not widely installed (see Table 2).

Table 2: Common Pollution Control Technologies
Used by Coal-Fired Power Plants?®

Pollutant Common Description
Control/Reduction
Approach
Sulfur dioxide | Burn low sulfur coal | Switch to lower sulfur bituminous or subbituminous coal
(S0Oy) Wet scrubber Flue gas passes through an absorber unit in which a

(wet FGD) limestone/water slurry is sprayed, absorbing SO,

Dry scrubber Dry powdered lime or another sorbent is injected into the

(dry FGD) ductwork upstream of a particulate matter control device.
The dry lime sorbs SO,, and is then retained in the PM
device.

Spray dryer Intermediate between wet and dry scrubbers. The flue gas

absorber/ Dry passes through an absorber unit downstream of the air

Scrubber heater in which a limestone/water is sprayed, absorbing

(SDA)/semi-dry SO,. The heat of the flue gas evaporates the water, and

scrubber the resulting particles are retained in the PM device. A

new dry scrubbing technology called advanced FGD is
discussed under ‘multi-pollutant controls’, below.

Nitrogen Combustion controls | Modify equipment or operating conditions to alter flame
oxides (e.g. low NOx temperature and other conditions, reducing nitrogen
(NOXx) burners) oxides (NOx) formation

Selective catalytic Use metal catalyst with ammonia gas to reduce the
reduction (SCR) oxidized nitrogen in flue gas to molecular nitrogen
Selective non- Inject reducing agent into flue gas at specific point to
catalytic reduction reduce oxidized nitrogen
(SNCR)
Particulate Electrostatic Impart electrical charge to particles in flue gas, and attract
matter precipitators to oppositely charged metal plates. An ESP can be either
(PM) (ESPs) hot-side (hs-ESP)or cold-side (cs-ESP) depending on
whether it is located on the furnace or turbine side of the
air heater.
Fabric filters Flue gases pass through porous fabric material; particles
(FF) collected by filter itself and by “cake” that builds up.

COHPAC is a specially designed fabric filter placed
downstream of an ESP to improve particle collection.

Table 3: Profile of Pollution Control Configurations on Power Plants, 1999%’

Percentage Number of Control technology in place Purpose of technology
of boilers boilers

69% 791 Electrostatic precipitators (ESPS) Particulate control
only (hot side or cold side*)

12% 133 ESPs and Particulate control
Wet scrubbers (FGD) Sulfur control

3% 38 Fabric filters (FFs) and Particulate control
Spray dryer absorbers (SDA) Sulfur control

2% 24 ESPs or FFs and Particulate control
Selective catalytic reduction (SCR) Nitrogen oxide control
or Selective non-catalytic reduction
(SNCR)

* See definition above

13
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Additional controls, particularly

SCRs for nitrogen oxides, are
currently being installed in
response to the NOx SIP Call,
and additional S@scrubbers are
projected to be installed if the
proposed Clean Air Interstate
Rule is enacted?®

Figure 4: Power plant with semi-dry scrubber for sulfur
dioxide control and fabric filter for particulate control

Power
Generation

Table 4 summarizes the
effectiveness of these existing
pollution control technologies in
capturing mercury. The data
comes from EPA’s 1999
Information Collection Request,
which assessed incidental
mercury control for
approximately 80 boilers across

Source: ADA-ES

the country.

Table 4: Average Mercury Capture by Existing Post-Combustion Control
Configurations at Coal-Fired Utility Boilers in U.S.**°

Control Strategy | Control Device Average Mercury Capture (Percent) by Control
Configuration Configuration, by Coal Type
Bituminous Subbituminous Lignite
Particulates only Cs-ESP 36 3 -4
Hs-ESP 9 6 Not tested
FF 90 72 Not tested
Particulates and ESP+SDA Not tested 35 Not tested
sulfur using an FF + SDA 98 24 0
SDA
Particulates and FF+SDA+ SCR 98 Not tested Not tested
sulfur (SDA) and
nitrogen oxides
Particulates and Cs-ESP+FGD 74 29 44
sulfur using an Hs-ESP+FGD 50 29 Not tested
FGD FF+FGD 98 Not tested Not tested

*Pulverized coal-fired boilers. Capture percentage refers to capture across the pollution control device—i.e., 90
percent means a 90 percent reduction in concentration going out of device compared to concentration going in.

As Table 4 shows, mercury capture is mlaker for plants burning subbituminous and
lignite coal—although very limited testing waerformed on lignite plants. None of the
existing technology combinations reach @€rcent mercury control routinely for these
coals. Mercury-specific controls will likelye necessary for these plants to reach a 90
percent mercury control standard.

However, several options are availableplants burning bituminous coals using these
technologies. Specifically, a fabric filteora or a scrubber with a fabric filter may be

8 Significant retrofits are already underway and arecpdted to occur to meet current and proposed rules
to cut nitrogen oxides and sulfurakide emissions. With the Clean Airterstate Rule, total coal generating
capacity retrofitted with FGDs (sulfucontrols) is anticipated to increase 187 gigawatts (out of a total of
about 300 nationwide) by 2015, up from 96 gigawiattk998; and total capacity retrofitted with SCRs is
anticipated to increase to 178 gigawaig from less than 1 gigawatt in 1998.
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sufficient to achieve 90 percent or greatereuney control. While less than 10 percent of
all coal-fired boilers currently use these taologies, this may change as plants install
new controls to meet upcoming regulatory requirements.

There is relatively limited data on the merg control benefits of flue gas nitrogen
oxides controls (i.e., SCR or SNCR)—in lied cases, i.e. for plants that also used wet
scrubbers and burned bituminous coals, ollarantrol approaching 90 percent has been
observed. Catalysts are now being adaptefdcilitate mercury capture, but more
research into the effects of these nitrogermes control measures on mercury reduction
is needed. As of 1999, only two percent oftplaad installed thesgevices; however, as
mentioned above, additional installation is ongoing.

Mercury-Specific Control Techniques Figure 5: Coal-Fired
. . . Power Plant with
Extensive work is underway to make commerciallya «tivated Carbon

available a number of different technologies that Injection upstream of
are capable of capturing high levels of mercury. existing fabric
They range in approach from modifying existing filter
wet scrubbers to better control mercury, adding
catalysts to mercury gas to convert elemental
mercury to the more easily captured oxidized
mercury, to injecting sorbents such as carbon in
the flue gas to adsorb mercury. For this report, we
focus primarily on carbon injection technology
because it is commercially available for power
plants and has been extensively tested.

Activated
Carbon
Injection\

Activated carbon injection (ACI) works by
injecting powdered carbon, a highly adsorbent Source: adapted from diagrams by ICAC, ADA-ES, Alstom

material, into the flue gas to adsorb elemental and and others
oxidized mercury. The carbon particles are then ) ]

trapped by a particulate control device (an ESP orFigure 6: Coal-Fired

fabric filter). While theactivated carbon can be ~ Power Plant with

injected upstream of anegitrostatic precipitator ~ Activated Carbon T2

or fabric filter, it also can be injected downstream 'Njéction and a _ —

of an electrostatic precipitator, and then collected downstream pulse jet T e
by a second (usually smaller) ‘polishing’ fabric ~ fabric filter =l

filter, called a pulse jet fabric filter (PIFF)For
many plants currently using an electrostatic
precipitator, studies suggest the latter approach »
may be more cost effective, even though it requires
an additional upfront capital investment. The cost

of a polishing fabric filter would be offset by the
reduced amount of carbon needed to capture hig PIFF P .. Electrostatic
levels of mercury. Additially, a polishing fabric - Precipitator
filter will help plants capture fine particulates,

thereby helping them meet more stringent fine SR ot Mg—
particulate standards.

Activated
+«— Carbon
Injection

Boiler

Source: adapted from diagrams by ICAC, ADA-ES, Alstom
and others

” A number of other variations on themgproaches are also being tested—such as modifying or adding on to the primary
particulate control device such that activated carbon can betgyeinto the device to capture mercury subsequent to the
primary particulate control.
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Full-scale test results

Numerous full-scale tests involving ACI hdxeen performed over the past five years.
Table 5 summarizes the results of completed full-scale tests at power plants of various
configurations burning different coals. Additional 18 full-scale tests are ongoing or
scheduled for 2004-20065.

Table 5: Mercury Control Efficiencies With Powdered Activated Carbon
Injection in Full-Scale Tests at Coal-Fired Power Plants®

Plant (State) Coal Type Existing Add-On % Mercury Reference

Controls Technology Reduction
Alabama Power - bituminous hs-ESP ACl and Up to 90 Bustard et al.,
Gaston Unit 3 COHPAC fabric 20023t
(AL) filter
Southern Co. - bituminous cs-ESP ACI Upto~75 Richardson et
Yates Units 1,2 al., 200432
(GA)
PG&E -NEG bituminous Two cs-ESPs ACI Up to 90 Durham et
Brayton Point Unit al., 2003a33
1(MA)
WEPCO - Sub-bituminous cs-ESP ACI 70 (long-term) Durham et
Pleasant Prairie al., 2003b34
Unit 2 (WI)
Sunflower Sub-bituminous | Spray dryer ACI - several Up to 90+ Sjostrom et
Electric’s (SDA), FF sorbent types al., 20043
Holcomb Station
DTE Energy 85/15 cs-ESP Brominated ACI Up to 80 McCoy et al.,
Detroit Edison St. | subbituminous/ 200436
Clair Power Plant bituminous
(M1)
Leland Olds lignite Two parallel ACI 63 (average | Thompson et
Station Unit 1 cs-ESPs for month-long al., 200437
(ND) test)
Great River lignite Spray Untreated ACI Upto 81 Sjostrom, et
Energy — Stanton dryer(SDA), lodine- Up to 96 al., 200238
Unit 10 (ND) FF impregnated

ACI

a: hs-ESP is hot-side electrostatic precipitator, cs-ESP is cold-side electrostatic precipitator, FF is fabric filter,
ACl is activated carbon injection, COHPAC is Combined Hybrid Particulate Collector (patented type of fabric
filter). For Leland Olds test, target mercury removal rate was only 55 percent, and carbon injection rate was
adopted accordingly.

Tests completed to date show that:

U Greater than 90 percent mercury cont®lpossible at plants equipped with ACI
and a fabric filter burning bituminous and subbituminous coals.

U At least 80 percent control is possible fdants burning lignite coal using ACI and a
fabric filter, with higher reductions likelyith a modified activated carbon or higher
activated carbon injection rates.

Pre-Combustion and Multi-Pollutant Approaches to Mercury Control

There are a number of new technologies being developed to capture high levels of
mercury along with other pollutants. Some oé#le technologies look very promising in
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small scale tests, and may be available for commerc
application in the near future. Some of the most
promising technologies include:

U K-Fuel™ Coal Benefication Process: Crushed cc
is treated with heat and pressure to remove sulfu
minerals, mercury, and risture. Released mercury
is captured on a carbon filter. In addition to havin
lower mercury content, the resulting coal also ha:
higher heating value (meaning less is needed to
provide the same amount of energiLommercial
production of K-fuel will begin in spring 2005,
with two thirds of the first plant’s projected
output already sold?

U Advanced Dry Flue Gas Desulfurization (Advanct
FGD, Advanced Dry Scrubbing): This process is
similar to that of existing spray dryer absorbers.
The process utilizes a fldized bed or a flash dryer
for the reactor (a separate chamber through whic
flue gas flows). Exhaust gases react with a lime
slurry to capture sulfur oxides, hydrochloric acid
and mercury. In addition to achieving substantial
sulfur dioxide reductions (95 percent and higher),
the technology can result in up to 98 percent
mercury capture for bituminous coals. At least fol
commercial versions of the technology are
currently availablé?

U Electro Catalytic Oxidation (ECO): This
technology uses an electric discharge to oxidize
pollutants; an ammonia scrubber to remove sulfu
dioxide and water-soluble pollutants; an
electrostatic precipitator to remove acid mists anc
fine particles; and a carhdilter system to capture
mercury*? A 50 MW commercial demonstration of
the ECO system is being performed in Ohio at
FirstEnergy’s Burger plant.

Commercial Availability

Technology to reduce mangy from power plants is
not only being tested around the country, it is also
commercially available. In fact, according to the
Institute of Clean Air Companies, power plants are
already bidding on or finalizing contracts for mercury
control equipment. This activity is being driven by a
combination of state consent decrees, state rules, or
new permit requirements. For example, mercury
standards being implemented over the next three to
five years in Massachussetts, Connecticut and
Wisconsin will affect more than 50 coal-fired plants. |
lowa, MidAmerican Energy’s 970MW Council Bluffs
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Other Effective Mercury
Technologies Being Developed

While we focus on activated carbon injection in this
report, many other methods of mercury control are
also being tested. These tests may well identify
cheaper and more effective means for individual
plants to achieve stringent mercury reductions. Some
of these include:

Michigan: TOXECON ™ We Energies is working
with ADA Environmental Solutions and others to
demonstrate the patented TOXECON multi-pollutant
control process on its Presque Isle plant in
Marquette, MI. The project will consist of installing an
injection system for powdered activated carbon and
other sorbents into a downstream fabric filter for three
units. In addition to achieving significant mercury
control (up to 90 percent), substantial sulfur dioxide

and nitrogen oxide reductions are anticipated as well.
Source: U.S. Doe, 2004, Multi-Pollutant Emission Control,
www.netl.doe.gov/publications/factsheets/project/proj205.pdf

Pennsylvania: New multi-pollutant controls US
DOE has funded Consol Energy Inc., in South Park,
PA, to test a multi-pollutant technology on a pilot
scale at the 288 MW Allegheny Energy Supply
Mitchell plant. The approach involves cooling the flue
gas, condensing mercury on fly ash, and then
trapping the fly ash on the existing particle collection
device. A magnesium compound is injected to
prevent acid corrosion of the plant components. In
addition to removing mercury, the technology
removes sulfur trioxide, and can also lead to
improved heat rate, which would decrease emissions

of nitrogen oxides and other pollutants as well.
Source: U.S. DOE, 2004, TOXECON Refit for Mercury and Multi-
Pollutant Control,
www.netl.doe.gov/publications/factsheets/project/proj224.pdf

Michigan & Ohio: Wet scrubber optimization
Michigan South Central's Endicott plant has been the
site of research efforts with Babcock & Wilcox
Company and McDermott Technology, Inc. to
optimize wet scrubbers for mercury control. The plant
has a 60 MW boiler with a cold-side ESP in place,
and the research involves adding a proprietary
reagent to an existing wet scrubber. Preliminary tests
indicated significant mercury control, with minimal
impact on fly ash for disposal or sale. Wet scrubber
optimization is also being tested at Cinergy’s Zimmer

station in Ohio.

Source: Nolan, P.S. et al, Mercury Emissions Control in Wet FGD
Systems, Presented Air Quality Il Conference, Arlington, VA,
2002.
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plant now under construction is required tostall activated carbon injection to meet its
mercury emission limit prior to going online in 2087.

Aside from activated carbon injection, theme nearly a dozen other pollution control
technologies under development andvatious stages of reaching commercial
availability (see Table 6, below). Accordito a December 2003 survey of pollution
control equipment vendors, five of seven congmsurveyed indicate their technologies
are currently available. Two plan to entbe market in 2004 and 2005. Three report
achieving mercury reductions af least 80 to 90 percent from all coal types, and one
achie‘&es more than 90 percent reduction from western subbituminous and lignite
coals’

Table 6: Commercial Status of Power Plant Mercury Control Technologies®

Mercury Control Commercial Status Projected Comments

Approach Availability Date

Conventional coal Available Currently available An option for roughly

cleaning 23% of eastern coals.
See K-Fuel® for
western coals.

Optimization of Available Currently available Additional mercury

existing controls control achievable on
existing boilers.

Installation of Available Currently available 30% reduction

conventional controls projected to meet
other emission limits
for PM2_5

Activated carbon Available Currently available Systems for power

injection plants now being
offered by ADA-ES

COHPAC-TOXECON Available Currently available Both components now

commercially
available. Full-scale
tests complete on
integrated system. 5-
year full-scale test will

finish in 2007.
B-PAC® Near commercial June 2004
Enhanced wet Near commercial 2005
scrubbing
K-Fuel™ Near commercial Early 2005

Powerspan—ECO® Near commercial 3" quarter 2004

Advanced Hybrid Emerging Pilot-scale tests
Filter™
Airborne Process Emerging Pilot-scale tests

LoTox™ Process

Under development

Bench-scale tests

MerCAP™ Under development Bench-scale tests
MB Felt Filter Under Development Bench-scale tests
Conclusion

While newer sorbents or other multi-pollutda control approaches described above may
ultimately provide a more efficient andst@ffective means of controlling mercury
emissions, we can point with certainty to aetted carbon injection as an effective,
commercially available method of mercury cohtACl has been widely tested at power
plants burning different coals with a rangecoihfigurations, and has proven to be very
effective especially when used in conjuncti@ith a fabric filter. Therefore, we have
based our cost analysis on the use of thikrielogy for controlling mercury emissions
from power plants.
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lll. Assessing the Costs of Achieving 90%
Mercury Control

In this report, NWF estimates the cost of aving 90 percent mercury control from
power plants in five states that rely sigodintly on coal for electricity generation: Ohio,
Pennsylvania, Illinois, Michigan, and Northko#a. These states are also major mercury
emitters, ranking 2, 3, 5, 13 and 15 im#im®n for mercury emissions from electric
utilities.*® They also represent the plant configtions and range of coal types burned
by power plants nationwide. Our resulésiow that 90 percent mercury control is
economically feasible for these five stades] suggest equal affordability on a national
scale.

Our Approach

In several recent reports, EMas presented cost estimates for installing technology to
control mercury emissions at coal-fired povpdaints with different coal types, sizes and
configurations. We matched these model plaost estimates with 2002 data on coal
consumption, generation, and existing andrpied pollution control configurations at
each power plant boiler in five stat&e calculated annualized costs for mercury
control boiler-by-boiler, and then estimatedhat the statewide costs would mean for
the rate-payers in each state. A completgl@xation of our methodology is provided in
Appendix A.

While plants can use a number of technolod@meet mercury reduction standards, we
narrowed our analysis by focusing onlytbe cost of using activated carbon injection
with or without a polishing fabric filter. Foa relatively small number of plants burning
high sulfur bituminous coal, we appliedwahced dry scrubbers to achieve over 90
percent mercury control (and over gbrcent sulfur dioxide control).

By applying what is effectively a single teotogy solution to all plants as they are
configured today, our cost calculations kely overestimated. Not only are mercury
control technologies emerging which maype less expensive than activated carbon,
but plants, especially those burning hitinous coal, may find they can achieve 90
percent or greater mercury control by aptzing existing or planned conventional
controls for nitrogen oxides, Hur dioxides and particulates.

Results: Estimates of Mercury Control Costs in Five States

Our analysis found that retrofitting every cdakd utility boiler with mercury control
equipment sufficient to achieve 90 pertemercury control would cost the average
household from about 70 cents to a littleeo$2.00 a month, depending on the state.
Commercial and industrial increases weaimilarly reasonable—between 1 and 3
percent. The charts below summarize our findings.
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Table 7a: Estimated Total and Residential Costs of Controlling Mercury at
Coal-Fired Power Plants in Five States

Mercury Control Residential
Costs Costs?
State | Mercury Control | Percentage Current avg. Avg. Avg. Increase in
Costs per of residential rate Residential Residential Avg.
kilowatt hour of revenues/ in cents per Monthly Monthly Bill Residential
power generated | percentage | kilowatt hour* Electricity ($)* Monthly Bill
from coal (in increase in Consumption in (%)
cents) customer kilowatt hours*
rates
PA° 0.21($0.0021) 1.4% 9.7 ($0.097) 812 $78.91 $1.08
OH° 0.22 2.9% 8.3 880 72.91 2.14
IL 0.17 1.0% 8.4 773 64.82 0.69
MI 0.15 1.2% 8.3 683 56.60 0.69
ND 0.17 2.9% 6.4 1,037 66.28 1.94

*Data from reference 47.%

Table 7b: Estimated Costs to Commercial and Industrial Customers of
Controlling Mercury at Coal-Fired Power Plants in Five States

Commercial® Industrial®
State Current Average Estimated Current Average Estimated
average price monthly average average monthly average
in cents per bill ($)* monthly price in bill ($)* monthly
kilowatt hour* increase ($) cents per increase ($)
kilowatt
hour*
PA 8.0 ($0.08) $470.81 $6.42 6.1($0.06) | $7870.29 $107.30
OH" 7.7 478.41 14.03 4.7 8438.56 $247.55
IL 7.5 548.74 5.82 5.0 28,825.63 305.47
Ml 7.4 478.45 5.87 5.0 9501.69 116.51
ND 5.8 345.08 10.09 4.0 5445.81 159.19

a: In our analysis, we have assumed that different customer classes will continue to pay different utility rates. Accordingly the values
above reflect each customer class paying the same percent increase, but they will not experience the same per kilowatt hour increase.
Detailed description of our methodology can be found in Appendix A.
b: It is assumed that certain plants in Ohio and Pennsylvania will install advanced dry scrubbers to meet sulfur control requirements and
achieve 90+ percent mercury capture as a co-henefit. These relatively large sulfur control costs are included in the numbers above.
These plants may have several cheaper options available to them, especially if they install SCRs and/or scrubbers to meet pending air
quality requirements. Appendix A shows the relative impact on consumer costs of several different ways of meeting 90 percent mercury
control for these plants.
*Data from reference 47.

Additionally, we found that:

iy

It is more cost-effective to use activateatbon injection combined with a fabric
filter to achieve high levels of mercury amhthan ACI alone, particularly for plants
burning subbituminous coal.

For plants with fabric filters already inalled, the costs of achieving 90 percent
mercury control are much lower, due to #fectiveness of fabric filters at retaining
all forms of mercury.

Using the combination of activated carbonection and a fabric filter, the cost of
attaining 90 percent mercury control islgrslightly higher than 70 to 80 percent
control. (See Appendix A)

NWF's findings are consistent with other cost estimates for controlling mercury from
power plants. Using some vecpnservative assumptionse find mercury control costs
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between 0.15 and 0.22 cents/kWh averxhgcross plants statewide—which is
equivalent in these states to a 1 to 3 pdrizemease in customer rates or a comparable
percentage of utility revenues.

By comparison, the Institute for Cleanr&Aompanies states that mercury control
technology would add between 0.1 to 0.3 seqydr kilowatt-hour to the average retail
customer rate of 8 cents per kilowattine—a 1.2 to 3.7 percent incre&s&.2003
Department of Energy study shows compdeadpsts, estimating that 60-90 percent
control for subbituminous coals would cost 0.191 to 0.236 cents per kWh, while similar
70-90% control on bituminous coal would range in cost from 0.127 to 0.215 cents per
kilowatt hour.*® Finally, EPA itself stated in 2000 “that there are cost-effective ways of
controlling mercury emissions from power plants. Technologies available today and
technologies expected to be availabléhe near future can eliminate most of the

mercury from utilities at a cost far lowtran 1 percent of utility industry revenué8.”

State Case Studies

For the states analyzed below, we appliedfiitowing general scemios to meet a 90
percent mercury control target:

U If a boiler is equipped with an electrositaprecipitator, we assumed installation
of activated carbon injection and a polishing fabric filter, regardless of coal type.

U If a boiler is equipped with a fabric filter and is burning bituminous coal, we
assumed installation of actived carbon injection only.

U If a boiler is equipped with a fabric filter and a dry scrubber and is burning
subbituminous or lignite coals, wesasned installation of activated carbon
injection and a polishing fabric filteNo boilers burning subbituminous coal in
our study were installed with a fabric filter only.

U If a boiler is burning higher sulfurtbiminous coal and has no flue gas sulfur
control (wet or dry scrubbers) instizd, we assumed the installation of
advanced dry flue gas ddfsuization (advanced FGD) to achieve both mercury
and sulfur dioxide reductions. We alsonsider other options for these plants as
several less expensive apts might be considered.

A detailed explanation of our cost cdlations and assumptions applied for the
individual plants can be found in Appendix A.
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State Profile:

Pennsylvania

The State

* 56% electricity
generated from coal

* 3rd nationally in utility
mercury emissions

The Plants

e 85% of coal burned is
bituminous, with remainder
waste coal

e 78 coal-fired boilers at
36 plants

e Most boilers used an
electrostatic precipitator,
20 boilers used fabric
filters, 21 used wet or dry
scrubbers

The Technology

e Activated carbon
injection and a polishing
fabric filter installed on
most boilers.

The Cost

e An estimated $1.10
more per month on the
average household bill—a
1.4% increase.

Coal-Fired Power Generation in
Pennsylvania

Pennsylvania generates over half of its electricity
from coal. In 2002, coal-fired power plants
provided 56 percent of Pennsylvania’s
electricity > Most of the coal burned in
Pennsylvania is bituminous.

Overall, Pennsylvania ranks third in the nation
for the most mercury emitted by electric
utilities.>* Coal-fired power plants are also the
largest in-state source of mercury air pollution—
emitting 9961 pounds of mercury and accounting
for 63 percent of the state’s total mercury
emissions in 1998. The state’s Keystone power
plant is one of the largestercury emitters in the
U.S - reporting mercury air emissions of 1,235
Ibs. in 2002"

Coal Consumption and Plant
Configurations

In 2002, there were 78 coal-fired electric utility
boilers operating at 36 plants. Most boilers (57)
burned bituminous coalsnly, while 16 boilers
burned exclusively waste coals, and five boilers
burned blends of bituminous and waste coals.
Overall, approximately 85 percent of the coal
burned in Pennsylvania in 2002 was
bituminous>® For this analysis waste coals were
treated as bituminous lvause they tend to be
anthracite or bituminous.

Most plants use an electrostatic precipitator, but
20 boilers have a fabric filter for particulate
control. Twenty-one boilers have wet or dry

scrubbers for sulfur-dioxide contrdbix boilers that burn higher sulfur
bituminous coals have no scrubbers in place.

90% Mercury Control Solutions

We assume that activated carbon injectiand a polishing fabric filter would be
needed to reliably reach @@rcent mercury capture at all boilers in Pennsylvania
which use electrostatic precipitators. Sm@ennsylvania’s plants burn bituminous
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Figure 7: Pennsylvania Coal-Fired Power Plants

Source: Toxics Release Inventory 2002, EPA

coal, we assume that activated e

carbon injection will only be o

sufficient for the boilers already i

using a fabric filter for particulate Soranign
control. Due to low emission rates 35

at 14 of these boilers, it was a 23
assumed that they would not need @ ” 28 (ORI 29.$
to reduce mercury further. For six ® °

boilers we assume installation of peny parsirg |24,
advanced dry scrubbers (AFGD) % (o) 0 &
for joint mercury and sulfur e Ph"a:;ma' %31

dioxide control.

1
|n generai’ this methodoiogy ||ke|y Rank Electric Utility ;:)rt%rl_nh:i;:;)lcsr?; Location
OvereStlmateS COStS TeStS SuggeS[ 1. Reliant Energy Keystone Power Plant 1235 Shelocta
that activated carbon injection along 2. | eruce mansfieid 790 Shippingport
may be Sufficient to achieve Very 3. Reliant Energy Shawville Station 632 Shawville
hlgh mercury COﬂtI’O| on a W|der 4. EM.E Homer City Generation L.P. 545 Homer City
f bt mmous Conf| ura’uons 5. Reliant Energy Conemaugh Power Plant 496 New Florence
range 0 _I u g ) . 6. Allegheny Energy, Inc. Hatfield Power Station 421 Masontown
(See SeCtlon 2) Also1as dlscussed mn- Mount Carmel Cogen Facility 327 Marion Heights
Appendix A, advanced dry scrubberls s. [ sunbury eneration L.Lc. 309 Shamokin Dam
are an eﬁectlve’ but Costly Optlon, 9. PPL Brunner Island Steam Electric Station 298 York Haven
and Sevel’al Other mercury Contl’0| 10. Northeastern Power Co. . 254 M.cAdo-o
. . 11. Allegheny Energy Inc. Armstrong Power Station 247 Kittanning
Optlons ma‘y eXISt for these plants 12. New Castle Power Plant 240 West Pittsburg
13. Cheswick Power Plant 186 Cheswick
. . 14. Reliant Energy Seward Power Plant 156 New Florence
0
COSt Of AC h levin g 90 /0 15. Exelon Fairless Hills Steam Generating Station 141 Fairless Hills
MerC u ry CO ntrOI at 16. Reliant Energy Portland Power Plant 115 Portland
Pen nsylvania’s CO a_l Pl ants 17. Exelon Generating Co. Eddystone Generating Station 106 Eddystone
. . |18 Reliant Energy Titus Power Plant 72 Birdsboro
The average Pennsylvania residentfals | reiant encray nc., Erama power piant 50 Erama
eleCtriCity customer uses 812 20. PPL Martins Creek Steam Electric Station 50 Bangor
kilowatt hours (kWh) Of energy per 21. AES Beaver Valley L.L.C. 45 Monaca
HH H 22. Mitchell Power Station 44 Courtney
month al.nd pa;ys a $|79 Utlllty blI_JI 23. Hunlock Creek Energy Ventures 39 Hunlock Creek
Pennsy vanias 36 p ants can e 24. WPS Westwood Generation L.L.C. 37 Tremont
retrOfltted to aChIeve 90 percent 25. Reliant Energy Warren Station 34 Warren
ContrOI, Whlle COStlng Pennsylvanla 26. Cromby Generating Station 31 Phoenixville
consumers only $110 more per 27. Ebensburg Power Co. 26 Ebensburg
28. Cambria Cogen Co. 14 Ebensburg
month’ on average. 29. PG&E Natl. Energy Group Northampton Generating Plant 13 Northampton
. i 30. Colver Power Project 7 Colver
Com merC|al bUS|nesseS WOUld pay 31. Exelon Croydon Generating Station 2 Croydon
about $642 on an average b|" Of 32. PG&E Scrubgrass Generating Plant 2 Kennerdell
$47O Whlle the average $7 870 33. Panther Creek Parnters 1 Nesquehoning

industrial bill would increase $107.30 monthly.

Estimated costs of controlling mercury Rénnsylvania’s coal-fired power plants,
and the resulting impacts on electrigibills, are given in Table 8 below.
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Table 8: Pennsylvania

Mercury control cost per kilowatt hour of power generated from coal

0.21 cents ($0.0021)

per kWh
Total annual cost of 90% mercury control $223 million
Total annual utility revenues $11.3 billion
Increase in customer rates 1.4%

Residential Costs

Current average residential rate

9.7 cents ($0.097)

per kWh
Average monthly residential energy consumption 812 kWhs
Average monthly residential electricity bill $78.91
Estimated increase in average monthly residential electricity bill to achieve
90% mercury control $1.08

Commercial Costs

Current average commercial rate

8.0 ($0.008) cents

per kWh
Average monthly commercial electricity bill $470.81
Estimated increase in average monthly commercial electricity bill to
achieve 90% mercury control $6.42

Industrial Costs

Current average industrial rate

6.1 cents ($0.061)

per KWh
Average monthly industrial electricity bill $7,870.29
Estimated increase in average monthly industrial electricity bill to achieve
90% mercury control $107.30

Impacts of Achieving 90% Mercury Control at Pennsylvania’s Coal

Plants

90 percent mercury control at Pennsyliais coal-fired utilites would mean a
dramatic drop in total state mercury é&gions and would benefit both the state

and downwind areas.

Pennsylvania issues a fish advisory wagmeople to limit their consumption of
all species of fresh water fish caughaiy of the state’s waters. Cleaning up
mercury pollution is essential to proteand bolster the state’s $1.6 billion

recreational fishing industry, enjoyed tye more than two million residents and

non-residents who fish in Pennsylvania each y&ar.

Investing in a cleaner energy infrastiwe and reducing mercury pollution in
Pennsylvania can directly benefit the statpublic health, waters, wildlife and

economy.
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State Profile: Ohio

Coal-Fired Power Generation in Ohio

In 2002, Ohio generated 90 percent of its electrici
from coal and burned almost exclusively
bituminous coaP’

Nationwide, Ohio ranks second in the amount of
mercury emitted by power plants. Coal-fired powe
plants are also the largest in-state source of merc
air pollution—emitting 711@ounds of mercury and
accounting for over two-thirds of the total state
emissions reported in 1989The state’s Conesville
power plant is one of the largest mercury emitters
in the U.S.—reportingmercury air emissions of
1,300 Ibs. in 2002,

Coal Consumption and Plant Configurations

As of 2002, Ohio had 80ilers at 22 plants burning
89 percent bituminous coal. Sixty-five boilers
burned bituminous coal, nine burned
subbituminous coal, and six boilers burned blends
of bituminous and subbituminous coal.

Most boilers (61) have cold-side ESPs for
particulate control, while fourteen boilers have hot
side ESPs and six have fabric filters in place. Only
six boilers use wet scrubbers for sulfur control.
Twenty boilers burn higher sulfur bituminous coal
but had no scrubbers in place as of 2802.

90% Mercury Control Solutions

We assume that activated carbon injection and a
polishing fabric filter waild be needed to reliably
reach 90 percent mercury dape at most boilers in
Ohio. For the few plants burning bituminous coal
with a fabric filter in place, we assume that
activated carbon injection alone will be sufficient.
For 20 boilers we assume installation of advancec
dry scrubbers (AFGD) for joint mercury and sulfur
dioxide control.

The State

* 90% electricity
generated from coal

e Second nationally in
utility mercury
emissions

The Plants

e 89% of coal burned
was bituminous

e 80 coal-fired boilers
at 22 plants

e 75 boilers with ESPs,
seven wet scrubbers,
20 burn high sulfur coal
and used no scrubbers

The Technology

e Activated carbon
injection and a polishing
fabric filter installed on
most boilers.

The Cost

» An estimated $2.00
more per month on the
average household
bill—a 2.8% increase.

In general, this methodology likely rdsuin an overestimation of costs. As
shown in Section 2, tests suggest thativated carbon injection alone may be
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Figure 8: Coal Fired Power Plants in Ohio
Source: Toxics Release Inventory 2002, EPA
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Rank Electric Utility Tg:ﬁ:ggg?&:;" Location
1. American Electric Power Conesville Plant 1300 Conesville
2. J.M. Stuart Station 845 Manchester
3. American Electric Power Gavin Plant 660 Cheshire
4. American Electric Power Cardinal Plant 560 Brilliant
5. W.H. Sammis Plant 540 Stratton
6. Avon Lake Power Plant 398 Avon Lake
7. Ohio Valley Electric Corp. (Kyger Creek Station) 390 Cheshire
8. AN Electric Power Picway Plant 360 Beverly
9. W.H. Zimmer Generating Station 359 Moscow
10. CG&E Miami Fort Generating Station 356 North Bend
11. CG&E Beckjord Generating Station 347 New Richmond
12. Eastlake Plant 320 Eastlake
13. Niles Power Plant 204 Niles
14. Killen Station 175 Manchester
15. Bayshore Plant 120 Oregon
16. R. E. Burger Plant 110 Shadyside
17. Richard H. Gorsuch Generating Station 95 Marietta
18. O. H. Hutchings Station 47 Miamisburg
19. Lakeshore Plant 43 Cleveland
20. American Electric Power Picway Plant 25 Lockbourne
21. City of Painesville Power Plant 25 Painesville
22. City of Orrville Power Plant 5 Orrvill
23. City of Hamilton Power Plant 3 Hamilton
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sufficient to achieve very high
mercury control on a wider
range of bituminous
configurations.

As discussed in Appendix A,
advanced dry scrubbers are an
effective, but costly option —
and several other mercury
control options may exist for
these plants. Ohio is the site of
ongoing tests of several new
mercury control technologies,
and is home to companies
developing these technologies
for use nationwide

Cost of Achieving 90%
Mercury Control at Ohio’s
Coal Plants

The average Ohioan residential
electricity customer uses 880
kilowatt hours (kWh) of power
per month and pays a $73
electricity bill. Ohio’s 22 power
plants can be retrofitted to
achieve 90 percent mercury
control for the cost of only about
$2.14 more per month per
household.

Commercial businesses would
pay about $14.03 on an average
bill of $478, while the average
$8,439 industrial bill would
increase $247.55 monthly.

Estimated costs of controlling
mercury at Ohio’s coal-fired
power plants, and the resulting
impacts on electricity bills, are
given in the table below.
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Table 9: Ohio
Mercury control cost per kilowatt hour of power generated from coal 0.22 cents ($0.0022)
per kWh
Total annual cost of 90% mercury control $287 million
Total annual utility revenues $10.4 billion
Increase in customer rates 2.9%

Residential Costs

Current average residential rate

8.3 cents ($0.083)
per kilowatt hour

(kWh)
Average monthly residential energy consumption 880 kWhs
Average monthly residential electricity bill $72.91
Estimated increase in average monthly residential electricity bill to achieve
90% mercury control $2.14

Commercial Costs

Current average commercial rate

7.7 cents ($0.077)

per KWh
Average monthly commercial electricity bill $478.41
Estimated increase in average monthly commercial electricity bill to
achieve 90% mercury control $14.03

Industrial Costs

Current average industrial rate

5.0 cents ($0.05) per
kWh

Average monthly industrial electricity bill $8438.56
Estimated increase in average monthly industrial electricity bill to achieve
90% mercury control $247.55

Impacts of Achieving 90% Mercury Control at Ohio’s Coal Plants

90 percent mercury control at Ohio’satdired utilites would mean a dramatic
drop in total state mercury emissioasd would benefit bth the state and

downwind areas.

Ohio recently updated its fish advisdmgsed on tests ofdgtwaterways and fish
conducted in 2001-2002. The 2004 adwigecommends that Ohioans restrict

their consumption of all locally caught fisth no more than one meal a week. The

advisory also provides information on figbm particular bodies of water, such
as Lake La Su An, Lake Lavenel laake Sue in Williams County, where
largemouth bass are recommended for ncertftan one meal per month due to
mercury contaminatiofi* Cleaning up mercury pollution is essential to protect
and bolster Ohio’s 1,370,765 anglerstaadtate’s $761 million recreational
fishing industry, as well asstcommercial fishing industf?.Investing in a
cleaner energy infrastructure and reducmgrcury pollution in Ohio can directly
benefit the state’s public healtlvaters, wildlife and economy.
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State Profile:

lllinois

The State:

* 46.1% electricity
generated from coal

e 5th nationally in utility
mercury emissions

The Plants:

* 80.5% burn
subbituminous coal

» 56 coal-fired boilers at
21 plants

» Most boilers used an
electrostatic precipitator,
no boilers used a fabric
filter.

The Technology:
 Activated carbon
injection and a polishing
fabric filter installed on
most boilers.

The Cost:

« An estimated $0.69
more per month on the
average household bill—a
1% increase.

Coal-Fired Power Generation in lllinois

In 2002, coal-fired power plants provided 46.1
percent of lllinois’ electricity® The state burns
predominately subbituminous coal.

lllinois ranks fifth inthe nation for mercury
emitted by power plants. Coal-fired power plants
are also a major in-state source of mercury air
pollution in lllinois—emiting 6,016 pounds of
mercury and accounting for 47.3 percent of the
state’s total mercury emissions in 1§99.

Coal Consumption and Plant
Configurations

As of 2002, there were 56 boilers operating at 21
plants in the state, burning 80.5 percent
subbituminous coal. A total of 30 boilers burned
subbituminus coal, while six burned a blend of
subbituminous and bituminous. For this analysis,
boilers which burn blended coal were treated as
burning only subbituminous coal.

Most boilers (51) used electrostatic precipitators
to control particulate pollutants, and none of the
boilers analyzed in lllinois used a fabric filfer.

90% Mercury Control Solutions

We assume that activated carbon injection and a
polishing fabric filter waild be needed to reliably
reach 90 percent mercupapture at coal-fired
boilers in lllinois. For 10 boilers at four plants, we
assume that advancedydscrubbers are needed.

In general, this methodology likely resuitsan overestimation of costs because
new technology will soon be availablerEaample, lllinois’ Powerton plant was
the site of a test activated carbon injectwith a COHPACabric filter which
achieved over 90 percent mercury conffol.

Cost of Achieving 90% Mercury Control at lllinois’ Coal Plants

The average lllinois residential electtyccustomer uses 773 kilowatt hours
(kwh) of energy per month and pays a $65 utility bill. lllinois’ 21 plants can be
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retrofitted to achieve 90 percent conlyevhile costing lllinois consumers only

$0.69 more per month, on average.

Commercial businesses would pay about 35t®re on an average bill of $549,
while the average $28,826 industtidl would increase $305.47 monthly.

Estimated costs of controlling mercury at lllinois’ coal-fired power plants, and

the resulting impacts on electricity lts, are given in the table below.

Table 10: lllinois

Mercury control cost per kilowatt hour of power generated from coal

0.17 cents ($0.0017)

per KWh
Total annual cost of 90% mercury control $138.9 million
Total annual utility revenues $9.6 billion

Increase in customer rates

1%

Residential Costs

Current average residential rate

8.4 cents ($0.084)

per kWh
Average monthly residential energy consumption 773 kWhs
Average monthly residential electricity bill $64.82
Estimated increase in average monthly residential electricity bill to achieve
90% mercury control $0.69

Commercial Costs

Current average commercial rate

7.5 cents ($0.075)

per kWh
Average monthly commercial electricity bill $548.74
Estimated increase in average monthly commercial electricity bill to
achieve 90% mercury control $5.82

Industrial Costs

Current average industrial rate

5 cents ($0.05) per
kWh

Average monthly industrial electricity bill $28,825.63
Estimated increase in average monthly industrial electricity bill to achieve
90% mercury control $305.47

Impacts of Achieving 90% Mercury Control at Illinois’s Coal Plants

90 percent mercury control at lllinoist®al-fired utilities would mean a dramatic

drop in total state mercury emissioasd would benefiboth local and

downwind areas. Computer modelingrimby the U.S. EPA found that for a site

in the Chicago area, 63 percent of ithercury deposition was attributable to
lllinois sources, and 41 pert of Illinois emissions wenaredicted to fall in-

state®’

Anglers in the Great Lakes states hfaaed fish consumption advisories for
nearly three decades. Illinois’ current magcadvisory applies to fish caught in
all inland waters, as well as in thedat Lakes. Peopleeawarned to limit
consumption of popular species such as bass and wafl&eaning up mercury

pollution is essential to protect lllinoid,237,000 anglers, and the more than $598

million dollars they spendn fishing each yeét.
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Investing in a cleaner energy infrastiw@ and reducing mercury pollution
lllinois can directly benefit the statepublic health, waters, wildlife and
economy.

Figure 9: Coal Fired Power Plants in lllinois
Source: Toxics Release Inventory 2002, EPA

n

Rank EIECTriC vulty AIT EMISSIONs Locaton
(Lbs.)

1 Edison Powerton Generating Station 527 Pekin
2. Midwest Generation Joliet Generating Station 431 Joliet
3. Dynegy Midwest Generation, Inc. 427 Baldwin
4. Ameren Energy Generating Newton Power Station 377 Newton
5. Kincaid Generation L.L.C. 369 Kincaid
6. Edison Will County Generating Station 353 Romeoville
7. Electric Energy, Inc. 351 Joppa
8. Waukegan Generating Station 257 Waukegan
9. Ameren Energy Generating Coffeen Power Station 174 Coffeen
10. Crawford Generating Station 153 Chicago
11. AES Edwards C/O Cilco 139 Bartonville
12. Dynegy Havana Power Station 85 Havana
13. Dynegy Wood River Power Station 81 Alton
14. Edison Int’l Fisk Generating Station 80 Chicago
15. Dynegy Hennepin Power Station 72 Hennipen
16. Ameren Energy Gen. Meredosia Power Station 62 Meredosia
17. Southern Illinois Power Cooperative 56 Marion
18. Central Illinois Light Co. (DBA Ameren Cilo) 55 Canton
19. Dynegy Vermillion Power Station 51 Oakwood
20. Ameren Energy Gen. Hutsonville Power Station 39 Hutsonville
21 City Water Light & Power City of Springfield 26 Springfield
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State Profile: Michigan

Coal-Fired Power Generation in Michigan

Michigan generated 41 percent of its electricity The OState .
from coal in 2002° Its plants burn half * 41% electricity
subbituminous, half bituminous coal. generated from coal

e 13th nationally in
Nationwide, Michigan ranks 13in the amount of utility mercury

mercury emitted by power plants. Coal-fired powe o

. emissions
plants are also a major in-state source of mercury
air pollution in Michigan—emitting 3,094 pounds  The Plants
of mercury and accountirfigr 60 percent of the

0,
state’s total mercury emissions in 1999. = 50% of coal burned

subbituminous

Coal Consumption and Plant e 57 coal-fired boilers
Configurations at 20 plants

As of 2002, there were 57 coal-fired boilers at 20 * Most boilers used an
plants in the state, burning 50 percent electrostatic

subbituminous coal. 26 Michigan boilers burn precipitator, 8 used a
bituminous coal; 19 burn subbituminous coal only tabric filter ’6 used
and 11 burn blends of subbituminous and :
bituminous coal. For this analysis, boilers which scrubbers
burn blended coal wereeated as burning only

subbituminous coal. The Technology

e Activated carbon

Most boilers have electrostatic precipitators to injection and a polishing
control particulate pollutans; but eight boilers use fabric filter installed on
a fabric filter. As of 2003ix boilers had scrubbers  mast hoilers.

installed to control sulfur dioxide emissiors.

The Cost
90% Mercury Control Solutions e An estimated $0.69

We assume that activated carbon injection and a more per month on the
polishing fabric filter waild be needed to reliably average household
reach 90 percent mercury dape at most boilers bill—a 1.2% increase
in Michigan. We assumactivated carbon injection ' '
alone will be sufficient for the seven boilers using
fabric filter and burning bituminous coal.

In general, this somewhat rigid methodology likely overestimates costs. Also, as
described in Section 2, Michigan is currgrthe site of full-scale mercury control
tests which may provide additionahd potentially cheaper mercury control
options for plants burning subbituminous coal.
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Cost of Achieving 90% Mercury Control at Michigan’s Coal Plants

The average Michigan residential eledtyicustomer uses 683 kilowatt hours
(kwh) of power per month and pays a $57 electricity bill. Michigan’s 20 power
plants can be retrofitted to achieve pércent mercury control for the average
cost of only about $0.69 me®per month per household.

Commercial businesses would pay abouB¥%n an average bill of $478, while

the average $9,501.69 industrial Wiluld increase approximately $116.51

monthly.

Estimated costs of controlling mercuryMtchigan’s coal-fired power plants, and

the resulting impacts on electricity I8, are given in Table 11 below.

Table 11: Michigan

Mercury control cost per kilowatt hour of power generated from coal

0.15 cents ($0.0015)

per kwWh
Total annual cost of 90% mercury control $100 million
Total annual utility revenues $7.4 billion
Increase in customer rates 1.2%

Residential costs

Current average residential rate

8.3 cents ($0.083)
per kilowatt hour

(kWh)
Average monthly residential energy consumption 683 kWhs
Average monthly residential electricity bill $56.60
Estimated increase in average monthly residential electricity bill to achieve
90% mercury control $0.69

Commercial Costs

Current average commercial rate

7.4 cents ($0.074)

per kWh
Average monthly commercial electricity bill $478.45
Estimated increase in average monthly commercial electricity bill to
achieve 90% mercury control $5.87

Industrial Costs

Current average industrial rate

4.9 cents ($0.049)

per kwWh
Average monthly industrial electricity bill $9501.69
Estimated increase in average monthly industrial electricity bill to achieve
90% mercury control $116.51

Impacts of Achieving 90% Mercury Control at Michigan’s Coal Plants

90 percent mercury control at Michigancoal-fired utilities would mean a
dramatic drop in total state mercury é&gions and would benefit both local and
downwind areas. Computer modelingrimby EPA found that for southeastern
Michigan, 79 percent of the mercury dsfied was predicted to originate in-
state,73and 45 percent of Michigan emissiavere predicted to fall within the
state.
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Mercury pollution impacts Michigan’s falic, wildlife, and economic health.
Anglers in the Great Lakes states hfaaed fish consumption advisories for
nearly three decades. Michigan’s currenteney advisory applies to fish caught
in all inland waters, as well as in t@eat Lakes. Peopéze warned to limit
consumption of popular species suctpasch, bass, walleye, and northern pike.
Cleaning up mercury pollution is essemtia protect the more than 1.3 million
anglers who fish in Michigan, and the nearly $840 million dollars they spend on
fishing each yedr.

Figure 10: Coal Fired Power Plants in Michigan

Source: Toxics Release Inventory 2002, EPA

Total Mercury Air

Rzn Electric Utility Emissions (Lbs.) Location
1. Detroit Edison Monroe Power Plant 618 Monroe

2. J.H. Campbell Generating Plant 370 West Olive
3. Detroit Edison-St. Clair Power Plant 252 China Twnshp
4. Consumer Energy DE Karn JC Weadock Generating Plant 240 Essexville
5. Detroit Edison-Trenton Channel Power Plant 202 Trenton

6. T.E.S. Filer City Station 131 Flier City
7. Detroit Edison River Rouge Power Plant 123 River Rouge
8. Lansing Board of Water and Light 102 Lansing

9. Presque Isle Power Plant 90 Marquette
10. B.C. Cobb Generating Plant 85 Muskegon
11. | JR Whiting Generating Plant 80 Erie

12. Detroit Edison-Belle River Power Plant 34 China Twnshp
13. Lansing Board of Water and Light 28 Lansing
14. Marquette BD of Light and Power 18 Marquette
15. Grand Haven Board of Light and Power 16 Grand Haven
16. Michigan South Central Power Agency 13 Litchfield
17. Woyandotte Department of Municipal Services 11 Wyandotte
18. | Escanaba Generating Station 9 Escanaba
19. Detroit Edison Co. Harbor Beach Power Plant 9 Harbor Beach
20. Holland BPW James De Young Gen. Station 7 Holland
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State Profile:

North Dakota

The State

» 95% electricity generated
from coal

e 15t pationally in utility
mercury emissions

The Plants

e 97% lignite coal

» 13 coal-fired boilers at 7
plants

e Three SO2 scrubbers
and four fabric filters in
place

One Solution

e Activated carbon
injection and a polishing
fabric filter installed on all
boilers

The Cost

e An estimated $1.96
more per month on the
average household bill—a
2.9% increase

Coal-Fired Power Generation in North
Dakota

North Dakota generates its electricity almost
exclusively from coal. In 2002, coal-fired power
plants provided 95 percent of North Dakota’s
electricity.”® It is also one of several states where
power plants burn predominantly lignite coal.

Nationwide, North Dakota ranks {5or the
amount of mercury emitted by power plants.
Coal-fired power plants are also the
predominant source of mercury air emissions in-
state—accounting for almost 80 percent of
mercury emissions reported from all North
Dakota sources in 1999

Coal Consumption and Plant
Configurations

As of 2002, there were 13 coal-fired boilers at
seven plants in the stat burning 97 percent
lignite coal. Only one plant (Leland Olds)
reported using blends of lignite and
subbituminous coal.

Four boilers used spray dryer absorbers, while
three boilers had wet scrubbers installed. Four
boilers used fabric filters for particulate control,
while the remaining boilers had electrostatic
precipitators in place as of 206%.

90% Mercury Control Solutions

We assume that activated carbon injectiand a polishing fabric filter would be
needed to reliably reach @@rcent mercury capture on all boilers in the state,
including those with existing fabric filters.

This may overestimate cost. Tests done amfgl burning lignite coal with a dry
scrubber and a fabric filter (including tests at Stanton) suggest that injecting
activated carbon alone may be sufficiemaichieve 80-90 percent mercury

control—but this configuration was not atyzed in the EPA data on which we

draw.
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Because mercury releases from burning lignite coals behave similarly to
subbituminous coalé’ and EPA did not assess costs for lignite coegsapplied
EPA cost estimates for comparablélsituminous configurations to North

Dakota’s plants.

Costs of Achieving 90% Mercury Control at North Dakota’s Coal

Plants

The average North Dakota residentiaatticity customer uses 1,037 kilowatt
hours (kwh) of power per month and pays a $66 electricity bill. We estimate

that retrofitting

North Dakota plants to achieve 90rpent mercury control would cost the

average household about $2 more a month.

Commercial businesses would pay about&i@n average bill of $345, while the

average $5,445 industrial bill would increase $159 monthly.

Estimated costs of controlling mercuay North Dakota’s coal-fired power

plants, and the resulting impacts on eledtydills, are given in the table below.

Table 12: North Dakota

Mercury control cost per kilowatt hour of power generated from coal

0.17 cents ($0.0017)
per kWh

Total annual cost of 90% mercury control

$49.9 million

Total annual utility revenues

$557 million (in-state)

Increase in customer rates

2.9%

Residential Costs

Current average residential rate

6.4 cents per kWh

Average monthly residential energy consumption 1037 kWhs
Average monthly residential electricity bill $66.28
Estimated increase in average monthly residential electricity bill to achieve 90% | $1.94

mercury control

Commercial Costs

Current average commercial rate

5.8 cents per kWh

Average monthly commercial electricity bill

$345.08

Estimated increase in average monthly commercial electricity bill to achieve
90% mercury control

$10.09

Industrial Costs

Current average industrial rate

4.0 cents per kWh

Average monthly industrial electricity bill

$5445.81

Estimated increase in average monthly industrial electricity bill to achieve 90%
mercury control

$159.19

Impacts of Achieving 90% Mercury Control at North Dakota’s Coal

Plants

Controlling mercury emissions in North Rata will benefit both the state and
other downwind areas. If North Dakotatsal-fired plants were to achieve 90
percent mercury control, annual emissidrem these plantsvould be reduced

by nearly a ton.
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North Dakota has a statewide mercurgtf consumption advisory affecting all
rivers and all lake¥. Current advisories warn people to limit consumption of
many common species of fish, includingthern pike, yellow perch, white bass,
walleye and channel catfi§hCleaning up mercury pollution is essential to
protect the approximately one in five b Dakotans who fish and to the $177.5
million they spend every year €ishing-related recreatioff.

Investing in a cleaner energy infrastiwe and reducing mercury pollution in

Figure 11: Coal Fired Power Plants in North

Dakota

Source: Toxics Release Inventory 2002, EPA

9

7@

Total Mercury

Rank Electric Utility Air Emissions | Location
(Ibs.)
1. Great River Energy Coal Creek Station 832 Underwood
2. Minnkota Power Cooperative, Inc. 502 Center
3 Basi_n Electric Power Coop Antelope Valley 420 Beulah
Station
4. Otter Tail Power Co. Coyote Station 310 Beulah
5. Basin Electric Power Coop Leland Olds Station 170 Stanton
6. Great River Energy Stanton Station 100 Stanton
7. R.M. Heskett Station 30 Mandan
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benefit the state’s public
health, waters, wildlife, and
economy.
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I\VV. Other Policy Considerations

Benefits of Reducing Mercury Emissions

The primary focus of this report is to quagtihe cost of mercury reductions. However,
the benefits for public health, the econorapd the environment that can be associated
with reduced mercury emissions are many ahduld be taken into consideration when
setting policy goals.

To date, no formal assessment has beee do the economic benefits of controlling
mercury emissions by 90 percent nationwitie EPA’s proposal to regulate mercury
from power plants, the agency estimates it benefits of reducing mercury emissions
“are large enough to justify substantial investméntri May 2004, the Congressional
Research Service issued a report to Cosgjtieat found the “quantifiable benefits [of
EPA’s current proposal] are estimated at mivan $15 billion annually (about 16 times
the compliance cost, or more thaine times the social cost&)While these estimates
are for achieving a less stringent mercudurion target (and the benefits estimate
derives from reductions in other pollutagmissions rather than mercury), they suggest
that the overall benefits of reducimgercury emissions will exceed the costs
significantly, even if the reduction levelgdighter than what was proposed by EPA.

Improving Public and Environmental Health

In 2003 EPA identified 11 health and welfseefits that would result from reducing
mercury emissions from power plants. Thesduded health benefits such as reduced
neurological disorders, learning disatils and developmental delays, as well as
reducing cardiovascular impacts and reproties effects in adults. Other benefits
included reducing negative impacts on birds and mammals, protecting of currently
healthy ecosystems and protecting commeérsiabsistence and recreational fishfiig.

While not quantified, these general impact®opide a starting point for quantitatively
assessing the wide range ohbgts associated with reducing mercury contamination.
For example, according to the Nationatadlemy of Sciences, 60,000 children are born
each year who, as a result of mercury expgsare likely to need remedial education
once they enter school. The range of servicedatkby these children is likely to vary;
however, special education costs alreadgsst public education budgets. The EPA
assessed the economic impacts of subtleaiegical impairments in its 1997 review of
the benefits and costs of the Clean Air Act, concluding that the cost to an individual of
each lost IQ point was about $3,060.

Bolstering the Fishing and Tourism Industries

Recreational fishing is a major componehour local and national economies. More
people in the U.S. fish than play golf and tennis, comBihauil research shows that
nearly 70 percent of aregk consume their cat®fiRecent reports from the U.S. Fish and
Wildlife Service and the American Sportfiag Association indicate that recreational
fishing annually generaté$:

U $116 billion in overall economic activity
U 1 million jobs, resulting in more th&30 billion in salaries and wages

37



National Wildlife Federation October 2004

U $36 billion in expenditures
U  $7 billion in state and federal taxes

Forty-five US states and territories currenisue fish consumption advisories due to
mercury contamination. Studies show that feeadvisories lead anglers to take fewer
trips, spend less money on trips, andose non-contaminated fishing destinations—
whether in-state or elsewher®.For local economies that are heavily dependent on sport
fishing, the impact of this lost revenue could be significant.

Creating jobs and spurring economic growth

A central economic benefit of requiring sigient mercury reductions nationwide has
little to do with improving environmental goublic health. Significant investments in
cleaner energy technology—and specificallgrcury retrofits—will create and maintain
jobs. Like improving roads, modernizing thation’s utility industry—the average coal-
burning power plant is nearly 40 years 6le-is an important infrastructure investment
with major employment and economic benefltsvesting in new energy technology not
only bolsters innovative new industriegjtbspurs demand for labor as well as the
materials necessary to install the technolegstructural steel and ektrical equipment,
etc—that can be supplied by U.S. companies.

The Institute of Clean Air CompanieSJQAC) estimates that the manufacture,
installation and operation of pollution cordl equipment would create 300,000 jobs
nationwide over the next decade.Already, pollution control equipment manufacturers
employ more than 130,000 people.

What the future holds

As the utility industry faces the prospectludiving to meet a multitude of environmental
standards—whether for mercury, fine particleslfur dioxide, nitrogn oxides, or even
carbon dioxide—long-term planning for taobest to modernize its fleet will be
inevitable. Adoption of mercury control teablogies will be only one component of a
company'’s investment in a range of clearoal or cleaner energy technologies.
Investment in energy conservation and renbl@aenergy sources walso likely increase
with the need to meet more stringent eronimental standards. For example, energy
consumption in the Midwest add be reduced by nearly 30 percent if customers used
more efficient lighting, badists, appliances, and motdrs.

These modernization projects hold ouegt promise for public and environmental
health and for the economy. One exampto@ gasification. Integrated Gasification
Combined Cycle (or IGCC) plants convertatpunder high temperature and pressure,
into a gas which is then combusted. Whileghmhethod still generates power from a non-
renewable energy source, it generates legsodlution than conventional coal burning.
Not only is very high mercury capture pdssi but IGCC will release far less sulfur
dioxide, volatile organic compounds (whicheate smog) and other pollutants. It also
emits carbon dioxide in an isolated streamaking it more feasible to re-use or
sequester? IGCC has been used by the chemindlstry for nearly a decade, and
several small-scale energy generating fagslitire operational. Adéast two proposals
have recently been made in the Midwkstfull-scale electricity-generating IGCC
plants. While none are under constructictme increased interest suggests that IGCC
may be rapidly approaching commercial viability.
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Modernizing our nation’s energy fleet caropide a multitude of economic benefits to
local communities. For example, the lo@auncil Bluffs plant expansion mentioned
earlier will require an estimated 1,000 wer& to build, amounting to nearly $300
million in payroll, according to the utility. Ugn completion, the facility will add up to
70 new jobs with a combined annual compensation of $4.8 mifliarcomplementary
strategy of increasing investments in reneveabhergy sources and energy efficiency is
also projected to yield significant gaisrecent study found that adoption of cleaner,
more efficient energy techngi®s promised more than 200,0@0new jobs and $19
billion in increased annual econ@routput in the Midwest by 2028 Interestingly, the
lowa utility has also announced a 310 MWhd energy project for completion by
2005—adding an additional 250 cdang:tion and 20 operations jol3é.
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V. Conclusions and Recommendations

There are various technologies availabledducing mercury emissions from coal-fired
power plants. This report demgtrates that it is economically feasible to install
currently available mercury controls to meet a stringent mercury reduction target. In
fact, cost estimates completed by NWF are encouradjimgeases in electric bills
ranging from about 70 cents to a little more than $2.00 would finance steep cuts in
mercury pollution.

NWEF is confident that policy makers, peer plant managers and executives, and
equipment manufacturers can meet theltdrage of 90 percent mercury control before
the end of the decade. The troubling effeftsiercury contamination, coupled with the
proven feasibility of reducing mercury emisss from the nation’s largest unregulated
source, create a convincing case for reqgisignificant mercury reductions today.

Specifically, NWF recommends that:

U The federal government finalize a mescamissions standard for coal-fired power
plants that would reduce mercury emissidnsup to 90% by the end of the decade,
as stipulated by the current Clean Air Act.

U State governments enact regulations and ofi@icies to facilitate innovation and
rapid adoption of pollution control and clean energy technologies.

U State and federal policy makers pursueomprehensive energy strategy that
provides incentives for multi-pollutant deictions, increased fuel efficiency, and
enhanced reliance on remable energy sources.

We have the means and the responsibilitydeeply reduce mercury pollution over the

next decade. There is no need and no sxdar handing this problem down to our
children.
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