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Executive Summary

| Electric power plants constitute the single largest industrial source of air poliution, nationatly and
regionally. The Tennessee Valley Authority (TVA) is the nation’s largest utility, and thus one of tha:
largest polluters. Amongst utilities, TVA is the second largest emitter of nitrogen oxides and the '
third largest emitter of sulfur dioxide and carbon dioxide.

| TVA's fleet of eleven coal-fired power plants, with an average age of 40 years, are responsible for’
il 73 percent of the sulfur and 33 percent of the nitrogen oxides released into the air in the Tennessee"'-_;

Valley. This pollution causes acid rain, reduced visibility, ozone smog, and polluted waters, all of:
| which have major impacts on the people and the environment in the Tennessee Valley. .

|| Clearing The Air promotes a serious effort to confront regional air pollution by spotlighting our.
region’s largest air pollution source, TVA. While TVA is not our only source of air pollution and
| should be applauded for recent pledges to significantly reduce one pollutant, nitrogen oxide. (NO)
j| more work needs to be done. TVA and other utilities across the country continue to enjoy a majo
{| loophole in current pollution standards. This loophole allows coal-fired power plants buitt by
1985 to pollute at levels many times that required of new power plants. Removing this lethal loo
hole may be the single best method of cleaning our air. Clearing Our Air attempts to expose t
loophole and how TVA's fleet of old coal-fired power plants continues to fall short of current'
tion control technologies which all new plants must meet. Only by removing this pollution s
nationwide will new cleaner technologies be given a fair chance to compete and thus allow
to breathe easier.

Contact information for the Tennesses Clean Air Task Force Members:

Written and edited by Jennifer Mitcheli and Dr. Stephen Smith, TVERC, (423) 637-6055

American Lung Association of Tennessee (ALA), (615} 329-1151
League of Women Voters of Tennessee (LWV), (423) 753-5288
National Parks and Conservation Association (NPCA), (423) 494-7008
Tennessee Environmental Council (TEC), {815) 321-5075

This report is available on the internet at hitp://Awww. TnGreen.com



What's in the Air?

Pollution. Tennessee's air is unhealthy. Air poliution
levels in the summer of 1998 broke records across
the state. Tennessee’s four largest urban areas all
experienced air pollution at levels above EPA’s
national health standards. Furthermore, air potlu-
tants in smaller communities such as Cookeville,
and non-urban areas such as Jefferson and
Lawrence Counties, also exceeded health stan-
dards. In fact, pollution levels at all seventeen of the
state's monitoring sites surpassed health limits.’

Hundreds of thousands of Tennesseans are at risk
from the pollutants in the air. For those people most
vulnerable to the effects of air pollutants--children,
the elderly, and people with asthma or chronic lung
diseases--clean air can be a matter of life or death.
The American Lung Association estimates that
570,000 children, 350,000 seniors, 153,000 people
with asthma and 170,000 peopie with emphysema
or chronic bronchitis live in Tennessee counties
where the air puts their health at risk. But even
healthy people engaged in strenuous outdoor activ-
ities are at risk, and over half of the state's popula-
tion live in counties where the air is often not
healthy. Moreover, as the population in the major
urban areas grows, the number of people at risk will
expand.?

Natural Visibility
93 miles

No area is isolated. As the prevailing winds blow from
west to east, they carmry pollutants from urban centers
across the state, to the Great Smoky Mountains National
Park (GSMNP)} and other
forests which cover the east-
ern border of Tennessee. As a
result, even areas that we
thought were pristine experi-
ence high levels of pollution.
In fact, ozone concentrations
in the GSMNP regularly
exceed safe levels and are
often twice that of cities like
Knoxvilie, and the famous
mist-like haze that gave the
Great Smoky Mountains their
name has tumed from a natur-
al wonder to a human-made problem. The once b!ue
mist produced by water vapor is now a whitish-gray haze
containing fine particles of sulfates and nitrates ?

According to Jim Renfro, Air Resource Specialist with
the National Park Service, data from the National
Weather Service show that "the worst summertime
visibility in the entire country is right here in Eastern
Tennessee.” The average visibility in the park has
decreased 60 percent (80 percent in the summer and
40 percent in the winter) in the last 50 years. Natural
visibility is estimated at 93 miles; however, current
average annual visibility is 22 miles and only 12 miles
in the summer months. And on several days this past
summer, visibility was reduced to below 5 miles,
caused not by clouds or fog, but by air pollution *

Today’s Average Visibility
22 miles



The same particles that impede visibility also fifl the air
we breathe. Fine sulfate- and nitrate-based particies--
some as small as 0.5 microns, or one one-hundredth
the width of a human hair--are inhaled deep into the
lungs where they can trigger asthma or asthma-like
attacks. Indeed, as the air gets hazier, the saying "if
you're seeing it, you're breathing it" has an uncomfort-
able ring to it. Yet with many air pollutants, what you
can't see can harm you even more.”

Though they may be invisible to the eye, airborne
nitrogen oxide (NO.} emissions contribute to unhealthy
levels of ozone. In the presence of sunlight, airborne
NO. reacts with
oxygen and volatile
organic com-
- pounds to form
ozone. Ozone can
destroy  organic
material, including
human lung tissue,
“ leaving it swollen
~and unable to
move air adequate-
ly. Chronic expo-
sure can weaken
the lungs making
them vulnerabie to
- respiratory infec-
. tion, especially in
children.
like sulfur emissions

Furthermore, NO. emissions,
such as sulfur dioxide (SO}, can form fine particles,
which lodge deep in the lungs. Combining several pol-
lutants, like SOz, NO« and ozone, creates even more
damage to lungs and respiratory health.®

in addition to posing threats to human health, these
pollutants also threaten ecological health. Both sul-
fates and nitrates fall as acid deposition (rain, snow,
fog, and dry particles) into the mountain streams and
the headwaters of the Tennessee and Cumberand
Rivers, causing these waters to become more acidic.
The average pH of wet precipitation in the Smokies is
4.5, which is five to ten times more acidic than natural
rainfall in the region. Moreover, cloud water in the area
has an average pH of 3.5 and has been measured as
low as 2.0--a pH equal to vinegar. Resuits from the
Integrated Forest Study show that total nitrogen depo-
sition (wet, dry, and cloud) is higher in the GSMNP
than in any other monitored location in North America,
and only one monitored location, Whitetop Mountain,
Virginia, has higher sulfur.”

&
¢
Ozone exposure also damages forests, plants, and €
crops. A recent study reported that reductions in @
growth resulting from exposure to ozone are costing @
Tennessee farmers from $38 million to $65 million @
annually. Furthermore, cumulative ozone exposures
{the sum of all of the hourly ozone concentrations
equal to or greater than 60 parts per billion) are high-
er in the Smokies than at any other location in the
eastern part of the US. This cumulative exposure can
severely damage plants. Consequently, at least thu_'_ty
plant species in the GSMNP exhibit physical evidence =2
of ozone damage, and sixty additional species are ¥
showing symptoms consistent with ozone exposure.? B

Air quality problems abound throughout the state. ‘@
While the Smokies are the most visible victims of air - &

pollution, people are at risk from Memphis to Bristol: 1f-

current trends continue, visitors to the GSMNFP
encounter warning signs for air pollution, water quaiity
warnings along lifeless streams, and marginal scenic.
vistas cloaked in a dul haze. And people in our urban
centers wili be warned that going outside is harmful to e
their health.

Electric power generation is the single largest . d_
source of air pollution nationwide. Whi!e weioft'

exhaust, and smoke from factories—the largestinc
al source, electric power generation, can be trac
to our light switches, thermostats, televisions, Hai
ers, and hot showers. In fact, residential custo:
Tennessee consume more electricity pet:ca

TVA’s Paradise Power '-I:'-"_lar_!_
Although you may not live right next toa TVA'
plume from Paradise’s plant demonstrates how
can be picked up and carried {ong-distances dov




If your bill is.. Each month, you

use approximately...

500 Ibs of coaf
700 Ibs of coal
1000 Ibs of coal
1200 Ibs of coal
1400 |bs of coal
1600 Ibs of coal

$50 per month
$70 per month
$100 per month
$120 per month
$140 per month
$160 per month

residential customers in any other state.®

Almost all of the electricity in the Tennessee Valley
comes from TVA, as does almost all of the electricity-
related air pollution. TVA produces 73 percent of suifur
dioxide (S0:) emissions and 33 percent of nitrogen
oxide (NO. emissions released in the Tennessee
Valley. The remaining
sources of emissions
inctude mobile
sources such as
trucks and automo-
biles, industries, and
other miscellaneous
sources."

Since TVA's power
plants are the largest
o " source of key air pol-
lutants in the Tennessee Valley, cleaning them up could
reduce emissions significantly, Due to their size, tar-
geting power piants is also the most efficient way of
reducing emissions: consider that one power plant,
such as TVA's Cumberland Plant, emits as much NO.
as seven million cars.”

A Snapshot of TVA

TVA s the largest utility in the nation, serving eight mil-
fion customers in seven states. It has the ability to pro-
vide approximately 30,000 megawatts of electricity and
has recently produced in excess of 27,000
megawatts.”

From The Light Switch to The Smokestack

You can help stop pollution by conserving energy. Every time you flip the light switch, coal is burned to produce your
electricity. In Tennessee, where electricity costs are approximately $.06 per kilowatt hour, a person who pays $70 a
month for electricity burns approximately 700 pounds of coal a month--more than 4.2 tons of coal a year. See the
table below o see how much coal you use and how much you poilute based on your electric bill.

Or every year
approximately... S0 NO- CO:

3 tons of coal
4.2 tons of coal
6 tons of coal
7.2 tons of coal
8.4 tons of coal
9.6 tons of coal

*Note that this does not include the additiona etectricity needed per person for activities outside of the home.

As a result, every year you rejease...

105 tbs 60 tbs 12,915 Ibs
147 Ihs 85 Ibs 18,081 Ibs
210 Ibs 121 ths 25,830 Ibs
253 lbs 145 lbs 30,996 Ibs
295 |bs 169 Ibs 36,162 lbs
337 ibs 124 |bs 41,328 ibs

Contrary to many peopie's perceptions, most of TVA's
power does not come from harnessing the rivers. Only
about one-tenth of TVA's power is from hydropower
plants. Alarger amount, almost 25 percent, comes from
nuclear power plants, while the majority--more than 60
percent--is generated by coal-fired power plants. (See
Fig. 1.) These coal-fired plants, unfortunately, also gen-
erate massive quantities of air pollution.™

TVA operates 11 coal-fired power plants of which
seven--Cumberland, Kingston, Johnsonville, Allen,
Gallatin, Bull Run, and John Sevier-are within
Tennessee. Two are just across the state line in
Kentucky {Paradise and Shawnee) and two are just
over the Alabama border (Widows Creek and Colbert).
(See Fig. 2)

Fig. 1
TVA Generation Summary, 1996
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Each power plant has between one and ten coal-burn-
ing units, or boilers, which generate steam for electric-
ity. TVA's Kingston power plant, for example, has nine
boilers, while Bull Run has only one. Overall, there are
59 boilers at TVA's 11 plants. These 11 power plants
range greatly in size: John Sevier (712 megawatts) is
TVA's smallest plant, and Cumberland (2600
megawatts) is the largest.

Power from these plants is provided to customers
through 189 local electric power distributors. As the
industry deregulates, electric power, like long-distance
telephone service, will become subject to market com-
petition and Valley customers will be able to choose
whom they want to provide their electricity. Details of
how a utility generates its power, including costs and
environmental impacts, will affect customer choice in
the future. But for now, these 159 distributors and
therefore Tennessee Valley customers remain "cap-
tive,” meaning that they can only buy power from TVA.
The amount of power that Tennessee Valley residents
consume, therefore, directly affects the amount of pol-
lution that fills our air.

TVA's Air Pollution History
As far back as the 1950's, TVA's coal-fired plants were

showing pollution impacts in local communities. With
time, complaints about soot on clothes and automo-

biles, damage to plants and trees, and growing health.
concerns, forced TVA to address the air pollution pre
lem. At some plants, air problems were so bad
TVA offered free car washes as part of the solufio
Generally, the early response was to bui
smokestacks for the plants. The smokestack
Kingston, for example, were raised from 250 feet
1000 feet. However, while raising the he:ght
smokestacks helped alleviate problems in the. im
ate vicinity of the plant, the pollution did not g aw
it just went farther downwind.™ '

After the Environmental Protection Agency {E
established in 1970 to develop and enf
nation’s environmental laws, it demande
efforts o reduce air poliution emissions:a
lenged TVA's approach. In 1974, EPA direct
continuously monitor emissions from its- st
went to great lengths, including appealing
Supreme Court, to counter this directive.
the 1970s, its stance with regard to federa
mandates remained hostile. It argued tha
taller smokestacks, control technologie!
expensive, as well as ineffective and unnecessary

In response to TVAs resistance to emission
tion efforts, several states and ten citizen: g
including the Tennessee Environmental Courit
Tennessee Chapters of League of Women Vote



o

the American Lung Association filed suit in 1976 to
compel compliance with federal clean air mandates.
TVA lost the suit and
began more serious
efforts to address its air
emissions. Little by little,
problems were identified
and incremental "bolt-on"
solutions were imple-
mented. Such efforts
included the addition of
electrostatic precipitators
to remove ash and large
particles from smokestack
emissions. Thus, while
some  progress was

‘made, it came in response, primarily, to EPA regula-

tions and cilizen pressure.™

Fublic discussion of economic, health, and environ-
mental effects from acid rain grew throughout the
1980s. Power plants’ contributions to the problem was
highlighted. At that time, pollution from eastern power
plants had tripled over the previous 30 years; rain in
the eastern U.S. had become 30 to 40 times more
acidic than normal with damage costs exceeding $5
billion a year, and forests suffered from stunted growth
and dieback. A decade-long effort to force reductions
in the responsible air pollutants culminated in the
Clean Air Act (CAA) Amendments of 1990.7

Concerning power plants, the 1990 CAA amendments
stipulated two implementation phases. The dirtiest
power planis {those with emission rates over 2.5
pounds S0, per million British Thermal Units, or
mmBtu) were required to bring emission rates down to
2.5 pounds SO: per mmBtu by January 1, 1995. The
second phase of these amendments, or "Phase 1,"
requires all plants fo reduce emissions to 1.2 pounds
S0: per mmBtu by the year 2000. Both phases also
require (iess stringent) NO: reductions.

Seven of TVA's eleven plants made this "Phase I" list
of the nation's dirtiest power plants, and to date, TVA
has complied with all required reductions. But while
compliance is good, it is becoming clear that TVA's
plants are still heavy polluters.

TVA's Air Report Card
in 1997, TVA's coal-fired power plants burned a total

of 41 million tons of coal--enough to fill 410,000 rail-
road cars. n this same year, TVA emitted 880,000 tons

of SO:; 505,000 tons of NO.; and 108,358,000 tons of
carbon dioxide (CO,), the principal global warming
gas.®

Taken together, TVA's emissions ranked:

#2 nationally in annual utility emissions
of NOx, a principal contributor to ozone,
regional haze, and acid rain;

#3 nationally in annual utility emissions
of SO., a principal contributor fo acid
rain, soot, and regional haze; and

#3 nationally in annual electric company
emissions of C0z.”

Only two other utilities, Southern Company and
American Electric Power, had higher emissions of
these key pollutants.

TVA is also among the top ulility emitters of toxic air
poliutants such as mercury and other heavy metals.
(These emissions are just now being quantified for
regulation.)

Thus, today, TVA stands as one of the nation's worst
air polluters. It also ranks among the worst in plant-by-
plant performance. (See appendix for plant by plant
data.) TVA's Paradise and Cumberland planis each
emit more NO. than any of the other 887 coal-fired
power plants in the nation, and four additional plants
are among the top 50 emitters.”

In 1997, Paradise was also the fourth largest SO. emit-
ter among the nation's power plants, while five other
plants were among the top 50 SO, emitters. To give a
feeling for the amount of pollution still belching from
TVA's plants, Paradise alone emits more SO: than all of
the coal-fired power plants in the state of New York.*

Size Matters, but $So Does Age

TVA has argued that its poliution problems must be
judged in relation to its size and the scale of electricity
services its provides. Cumberland is one of the largest
plants in the country and TVA is the nation's biggest
utility. Looking at the rate of emissions for each plant,
however, provides a way to compare power plants across
the industry, regardiess of their size.



On average, TVA emits 205 pounds CO, per mmBtu,
1.67 pounds SO: per mmBtu, and .96 pounds NO. per
mmBtu. These rates are above the national average

emission rates of 196, 1.1, and .52 pounds per
mmBtu, respectively. No matter how you look at it,
TVA remains a heavy polluter.?

TVA is one of the nation's largest polluters primarily
because its fleet of coal-fired plants are old; most were
built during the post war industrial growth era of the
1950s. On average, TVA's plants are 40 years old.

l.ethal Loophole

Under the Clean Air Act, Congress exempted the
older, pre-1985 power plants from new pollution con-
trol requirements because the utility industry argued
that they would eventually be phased out, and it would
therefore be wasteful to retrofit these plants with
expensive technology. But this ruling has become a
lethal loophole--while old, dirty coal-fired plants contin-
ue to pollute, people and ecosystems suffer.

Despite arguments that older plants would soon retire,
TVA's plants are still going strong; and currently, TVA
does not have any plans to phase them out. Moreover,
TVArecenily announced that it will spend $44.5 miillion
to improve the efficiency of Paradise, Bull Run,
Cumberland, and Widows Creek. This announcement
does little fo support the industry's argument that
these older, "exempt” plants will be phased out soon.
Indeed, TVA may even push these plants harder as
the pressure of regional growth, TVA's debt, and the
competition of deregulation increase ®

Today's standards require new plants to use the "best
available control technology” to lower emissions, taking
into account the costs of compliance. It is generally
accepted that the "best available” technology for NO. on
new coal-fired power planis is selective catalytic reduc-
tion (SCR) which can lower emissions fo below 0.15
pounds NO. per mmBtu, and SO: scrubbers, which can
reduce emission rates to approximately 0.3 pounds SO.
per mmBiu, if the boiler bums low-sulfur coal. TVA is not
currently required, however, to meet these new lower
standards. Average emission rates at its plants remain
about six times new plant standards. The "grandfather-
ing" of TVA's plants causes large "excess emissions,” i.e.,
emissions over and above those that would occur if the
plants were meeting the new standards. In 1997, TVA
released 721,714 tons of "excess SO:" and 425,338 tons
of "excess NO.." (See Fig. 3.
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Fig. 3 In 1997, TVA released 721,714 tons of "excess

§0:" and 425,338 tons of "excess NO..”

With current knowledge of public health and environ-
mental effects of air pollutants, and with the data:
showing significant proportions of these coming: from
coal-fired power plants, there is a need for TVA's coal-.
fired plants to be held to new-plant standards. For
Tennessee, all of whose coal-fired power plants are -
exempt from the more protective standards, the con-
sequences of continued exemption are severe. '

Good News: TVA Takes a Serious Step o
Ozone Forming Nitrogen Oxides '

In response to EPA's efforts to reduce dangerou
ozone levels throughout the eastern United State:
TVA recently pledged to take the lead nation
reducing nitrogen emissions by installing SCR -un
ten boilers. In addition, TVA will add some {less ¢
tive and less costly) controls at several other
These actions are expected to reduce NO. emissi
during the summer months’ peak ozone seaso
percent by 2003, and could reduce NO, er
statewide by as much as 20 percent.®? -
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This is a big and positive step for TVA and
region. Historically, it is one of TVA's biggest ¢o
ments to cleaning up the environment, est:ma
cost $600 million. Since much of Tennessee is
of violating new health standards for ozone,-N
reductions at TVA's plants will improve ozone levels.
significantly. But further actions will be required: to
improve air quality in Tennessee. Even with the pr
posed reductions at TVA, it is likely that some area -
will still violate EPA's health standards. Additional controls on. %



TVA plants, coupled with emission reductions in the frans-
portation and industnial sectors, will be required.

Rad News: TVA Still Has Much More Te Do
on Sulfur

Under the Clean Air Act, a utility like TVA is allowed to trade
sulfur emissions between plants, as long as its average emis-
sion rates fall within state and federal regulations. This means
that a power company like TVA can meet new requirements
by overcompensating at some piants, while maintaining or
even increasing poliution at othiers. This idea is sometimes
refemed fo as the "Bubble Concept.” In theory, a bubble sur-
rounds all of TVA's plants and as long as the average emis-
sion rates are within regulations, TVAis in compliance.

To date, TVA has significantly reduced SO. emissions
by installing SO. scrubbers on six of its stacks: two at
Cumberland, two at Paradise, and two at Widows
Creek. Al several other units, TVA has started to or
plans to burn low suifur coal. But while this may look

good on paper, there are definitely problems in praciice.

TVA has slowly been cleaning up the sulfur emissions
at its plan{s in the western part of the system. In fact,
at Cumberiand, they have reduced SO: emissions
below required emission levels.

Overcompliance at its western plants, however, has
enabled TVA to "bank" pollution credits against new
reductlon reqmrements enablmg it to delay cleaning
ST S5 .- up some of its plants. The
- banking option, more-
over, gives TVA the flexi-
bility to raise emissions at
some plants, which has,
indeed, oceurred.
Eastern TVA plants
(including John Sevier,
Bull Run, Kingston, and
- A " Widows Creek in north-
eastem Alabama) emitted 108,000 more tons of sulfur
in 1997 than 15 years ago. {See Fig. 4.) While accept-
able under the current legal restrictions, the impacts of
this higher regional pollution on the eastern part of the
state, especially on the Park, may be devastating.®

While TVA is reducing overall sulfur emissions some-
what, it also recently purchased 58 percent of the SO:
credits available on the Chicago Board of Trade. The
$9.7 miilion purchase allows TVA to pump an addition-
al 87,000 tons of SO: into the air.?

S0: Emissions at TVA's Eastern Plants
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Fig. 4 Between 1983 and 1997, SO: emissions at TVA's
four eastern plants--Bull Run, Kingston, John Sevier,
and Widows Creek--rose from 168,000 tons fo 276,000
tons.

Through a combination of overcompliance at
Cumberland and purchasing sulfur pollution credits on
the open market, TVA now plans fo delay additional
clean-up of suifur emissions well past the year 2000
target set by EPA. While this is "legal,” it will do little to
help citizens breathe easier in the east and will mean
a continued ioll on the eastern forests and our
National Park.

What the Future Holds: Carbon Emissions
and Global Warming

Carbon emissions are not currently regulated, but it is
highly likely that they will be in the near future. The
Kyoto Protocol to the United Nations Framework
Convention on Climate Change, adopted in December
1997, requires all signatory nations to reduce their
greenhouse emissions by 2008-2012.

Of the six greenhouse gases that are targeted for
reduction, carbon dioxide is considered by many
researchers to be the main culprit in predicted global
temperature increases. Under the protocol, the US is
committed to reduce its CO, emissions seven percent
below 1990 levels--some 248 million tons.

TVA's coalfired power plants currently emit
108,358,000 tons of CO, annually--approximately
three times as much as if natural gas plants supplant-
ed its coal-fired plants. (A switch to natural gas would
also eliminate SO: emissions nearly completely, and
significantly iower NO. emissions.) Since the electric-
ity sector is responsible for roughly one third of the



COQ, emissions in the US, utilities, and TVA especially,
will have to play a significant role in reducing CQ,
emissions. The need for future reductions should be
considerad in current decision making. While TVA can
continue to emit large amounts of CO, until regulations
are in place, acting now will reduce emissions and
costs over the long-run.

The U.S. Department of Energy has released an
analysis that shows the U.S. could see a net savings
of $30 billion if early action is taken on global warming
and CO: reductions through nationwide energy effi-
ciency programs and improvements to utility plants.
America’s utilities get only a third of the available elec-
tricity from the fuel they burn. On average, two-thirds
are lost as waste heat. Specifically, U.S. utilities burn
32 "quads" (guadrillion Btus), but lose 21 quads in the
process and deliver only 11 quads to utility customers.
Qur wasted heat from electricity generating units is
equal to the total energy use of Japan.”

TVA at the Crossroads

Combating air pollution has proven to be a difficult
challenge. While we have seen great successes over
the years, we continue to have serious problems. The
increase in asthma and respiratory disease along with
a growing body of evidence of serious damage to nat-
ural treasures like the Great Smokies indicate that our
work is not done. Rapid regional growth in many
places has overtaken earlier gains in pollution control,

~and the new challenges

- of global warming may
. prove to be more difficult
. than any poliution prob-
lems we have faced so
far.

Pl'-'dfv;ei;:_ o be
more d'fffc ':_:ﬁ’ -
than any

- potiution

Policy and economic
events are coming
together to create a
moment in time when
.~ decisions must be made
..~ which have long-term
© . environmental and eco-
nomic consequences.
These factors include:
the restructuring of the
electric power industry; new health-based clean air
standards for ozone, ozone transport, fine particles
(PM 2.5), and air toxins; EPA's regional haze proposal
to protect places like the Smokies; and the implemen-

tation of the goals set out in Kyoto through reduction
of greenhouse gas emissions. Each of these will
require large financial commitments by the utilities.
There is an opportunity for making the right decisions
now. Shortcuts, indecision, or poor planning will carry
large economic, health and environmental costs.

Recommendations

Clean ‘em up! Remove the Lethal Loophole

All power plants burning fossil fuels should be required to.
meet the same emission standards required of plants :
built today. No unfair advantage should be given to old,
dirty power plants. Pollution should not pay. if all coal- -
fired power plants in Tennessee met this requirement, -
S0, emissions would be reduced by more than 721,714
tons and NO. emissions would be reduced by 425,338

tons. S
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Requiring all power plants to comply with the currén
standards wili eliminate the cost advantage enjoyed: b
oider power plants. Once the subsidy is eliminated, utili-
ties may determine that these plants are not economical- - g
ly competitive. This will open the door for new cleaner . gl
technologies. -

TVA has already announced its commitment to reducing:
NO. emissions. It should go further and set a nationat -
example by investing in technology to bring its most:
viable plants down fo new plant standards on sulfur. All of -+ &
TVA's plants should begin to bum low sulfur coal and %
those capable of doing the most damage-those closest
to the Park and urban centers, and those that emit the
most sulfur-should consider switching to natural gas or: - €
be scrubbed to remove as much poliution as possible. . €&
Cleaning up these plants would remove TVA from the list - ¢
of the nation's dirtiest plants, make it a national leader on .
clean air technology, and put pressure on other utilities to
match TVA's leadership. Most importantly it will help the
people of Tennessee breathe easier.

Avoid Unwise Investments

The current regulatory system works to examine specific . -
environmental and health problems in an isolated fash-
ion: acid rain during the 1980s; summer smog during the
1990s; and mercury, climate change, and regional haze -
will be addressed in the next 10 to 15 years. In the past,
the series of incremental policy changes addressed air
pollution piecemeal. TVA should develop a strategy for
the phased retirement or switching to natural gas
{repowering) of its oldest boilers. This would avoid the




costly trap of continuing to add wasteful boit-on tech-
nology to old inefficient power plants. Natural gas tech-
nology can dramatically reduce all pollutants and near-
ly double the efficiency of some of TVA's oldest boilers.

Invest in Energy Efficiency

Every time we reduce our need for electricity, we pre-
vent pollution associated with power production. In a
real sense, pollution is a reflection of inefficiency.
Energy efficiency, therefore, is the most cost-effective
means of reducing poliution. Tennessee's residential
customers consume more electricity per capita than
those in any other state. Educating people on home
insulation, new lighting, purchasing energy efficient
appliances, and simply turning off the light switch is an
easy first step. Continued wasteful and inefficient
power consumption by its customers may help TVA o
pay down its debts from bad investment decisions in
the past; but TVA should help and enable its electricity
customers to reduce consumption in the interest of
health, environmental protection, and long-term eco-
nomic gains.

Develop Green Power

Switching from coal-fired power production to cleaner
renewable energy like solar or wind power is another
way fo eliminate NO., 8SO;, and CQ, Other energy
options such as burning biomass, or collecting
methane from landfills for fuel can also reduce emis-
sions.

TVA recently announced that it would offer some of its
customers the option to purchase cleaner, renewable
energy, or "Green Power." As part of this Green Power
Program, TVA hopes {o offer a variety of renewable
energy options including wind, biomass, landfill-
methane, and solar. This program is currently in the
development stage, but TVA plans to have a piiot pro-
ject in the spring of 1999, and hopes to offer renewable
energy to all customers by 2001-2002.

While some TVA consumers will pay more for this vol-
untary program, everyone will benefit. Many concerned
citizens will be willing to go first, but TVA should match
the voluntary Green Power Program with an aggres-
sive program of investing in new technologies for the
21st century. While "early adopters” of Green Power
will help decrease the cost, all ratepayers have a
responsibility to help in the sustained orderly develop-
ment of clean technologies.

Let the Public Know

Recent research has shown that customers care about
what source of energy is being used to produce the elec-
tricity they purchase. Seventy-five percent of consumers
participating in focus group research believe it is very
important or somewhat important to know this informa-
tion. Political leaders, as well as consumer and environ-
mental groups throughout Tennessee should call for dis-
closure on utility bills. Bills should include information
such as the fuels used by the utility to generate electrici-
ty and the amount of air poliution produced by them.
Consumers need to know how their utility stacks up, and
whether their power supplier provides options to cus-
tomers to help reduce air pollution—or merely continues
to make the region's air quality worse. Consumer infor-
mation leads to consumer action.®

In Sum

Cleaning up our air makes sense. Not just because it will
benefit neighboring states, but because it will benefit all of
us who live in Tennessee.

improving air quality, improving public health, and
improving the health of the Park will require several key
actions. Reducing emissions from utilities, one of the
largest air pollution sources, is one of the most important
first steps.

This step will require stricter regulation of the nation’s dirt-
iest coal-fired power plants, and closing the loophole that
aliows these old plants to produce at a rate four to ten
times that of new plants. It will also require energy effi-
ciency measures; the implementation of cleaner, renew-
able energy sources such as wind or solar power; and a
greater public awareness so that we can all make choic-
es that are necessary to clean up the air.

As was recently stated in an editotial in the Asheville
Citizen Times:™
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A Closer Look at TVA’s
Coal-fired Power Plants




Tennenges

Dot in.di.cates the
location of the
1 plant within TVA's

. Hegis
service area. . i

At a Glance
s location: {(general information)
This is a photo of the plant named . federal congressional district: {US House Rep.)
above. Description below. _ L state representative district: (TN House Rep.)

number of boilers: (boiler=burning or steam generating
unit. TVA has a total of 59 coal-fired hoilers at their 11
plants.)

types of boilers: (indicates bo;ler design. The design
can affect the burning efficiency and the amount of pollu-
tion refeased, e.g., cycione poilutes more than wall. TVA
has five types of boilers: celi, cyclone, tangential, wall and {
atmospheric fluidized bed combustion or AFBC.)

years boilers went online: (years started)

average age: (average age of boilers)

generating capacity: {see below)

coal consumed: (plant's annual coal consumption)

average heat rate: (measures efficiency, expressed in -
Btus per kWh-see below, lower number means more eﬁr -
cient)

1997 total emissions: (see next page)

1997 emission rates: (see next page)

controls: (pollution contrals already at this plant)

Btu. Bntlsh Thermal Units. A commonly used unit of energy. There are approximately 10,500 Btu in one p' nd-
of coal.

Energy: The electrical output of a plant over time, measured in watt (or kilowatt} hours
Generating unit: boiler. :
Generating capacity: Capacity refers to the instantaneous maximum capability of the generator. Capamty Is:
expressed in terms of megawatts (MW) or million watts. _
Kilowatt-hours: kWh or thousand watt hours. The unit watt-hour is a unit of energy: the electrical output
plant over a unit of time.

Megawatt: MW or million watts. A watt is a unit of electric power.
mmBtu: million Btu. -
New plant standards: Under the Clean Air Act, new plants must meet emissions standards based’ o_
available control technology” or BACT. Generally, BACT includes scrubbers, which can achieve emission &
of less than 0.3 pounds SO: per mmBtu and selective catalytic reduction (SCR) which will achieve rates ¢
pounds NOx per mmBtu. New plant standards, therefore, refer to 0.3 pounds per mmBtu for SO; and 0.
pounds per mmBtu for NO.. i
NO.: nitrogen oxide. _
Size of plant: TVA has eleven plants and produces a total of approximately 15,132 MW from its coalfir
power plants. Based purely on power production, TVA's plants range in size from its smallest plant, John Sewer
(712 MW), to TVA's largest plant, Cumberland (2,600 MW).
S0:: sulfur dioxide.

***See “Concerns” (next page) for definitions of control technologies.



Current Emissions of SO: and NO.

Total emissions refers to the total tons of a specified

poliutant released by this plant in 1997 " \TVA Plant Emissions, 1997

250~ §¥8 New Plant Equivalent
This graph compares the current total emissions of WL SRR i
S0O: and NO. from the specific plant with the amount 200 i
that this plant would produce if it met new plant stan- ‘

dards.

160

The new plant equivalent is calculated by taking the
heat produced at the piant (in mmBtu) and multiply-
ing it by the new pilant standard: either .3 pounds SO:
or .15 pounds NOx per mmBtu. This number (which
indicates the number of pounds of a poliutant that
would be reieased) is then divided by 2000 pounds
per ton in order to calculate the number of tons of SO: ¢
or NO« that would be produced if this plant {or a plant

of the same size) met new plant standards.

100 .

thousand tons emissions

501

Current Emission Rates

An emission rate is a standard unit that allows us to
compare plants regardiess of their size. K is calcu-
lated by converting fotal emissions (from above)
3.00 . back to pounds emitted, and then dividing it by the
quantity of heat released by the plant. (The units of

2.50- heat are expressed as mmBiu.)

2.00 Emission rates are expressed in pounds of a speci-
fied pollutant released per unit of heat released.
b This graph, therefore, compares the current emis-
sion rate (in pounds per mmBtu} of SO. and NO.
from the specified plant with new plant standards:
0.3 pounds per mmBtu for SO,, and .15 pounds per
mmBtu for NO..

lbs per mmBtu

1.00

The current national averages are: 1.1 pounds per
mmBtu for 50O: and .52 pounds per Btu for NQ..

Concerns _
This section provides concerns about this plant based on the above information.
Ozone non-attainment area: an area that does not meet the National Ambient Air Quality Standards for ozone,
which is formed by NO.. and other pollutants in the presence of light and heat.
PM 2.5 non-attainment area: an area that does not meet the National Ambient Air Quality Standards for ozone,
which is caused by SO: and other poliutants.
Pollution control devices for S0.: 1) Switching to low suifur coal, generally western coal, could reduce emis-
sion rates to approximately 1 pound SO. per mmBiu; 2)SQ: scrubbers remove approximately 90% of the
gaseous SO. emissions in the stack; and 3)repowering, which is defined as switching from a coal-fired boiler to
a natural gas boiter.
Pollution control devices for NO.: 1)low NO. burners which alter the combustion process in order to reduce
NO. emissions; 2)SCR units, or selective catalytic reduction, which can reduce NO. emissions by 85 to 95%:
and and 3)repowering, which is defined as switching to a natural gas boiler.

502 NCX




At a Glance

location: Stewart County, Tennessee
federal congressional district: John Tanner
state representative district: Don Ridgeway

number of boilers: 2

types of boilers: cell

years boilers went online: 1973
average age: 25

generating capacity: 2,600 MW
coal consumed: 8,390 fons/year
average heat rate: 9,893 Btu/kWh

1997 total emissions:
S0: 20,968 tons

NO, 159,693 tons

CO- 23,591,360 tons

1997 emission rates:
SO: .18 ibs/mmBtu
NO. 1.4 ths/mmBitu

controls: SO; scrubbers on both stacks; low NO, "
bumers are currently being added to boiler2

TVA's Cumberland Steam Plant is located in Stewart County, Tennessee, just northwest of the Nashvii!é_[net_
ropolitan area. Construction of this plant began in 1968 and was completed in 1973. -

Cumberiand is the largest of TVA's coal-fired power plants. It produces close to one-fifth of the power ge _
ed by TVA's coal-fired facilities. This plant has two boilers with a combined generatlng capamty of 260
megawatts.

Cumberland is one of the nation’s largest polluters. In 1997, this ptant emitted almost 160,000 tons of NOx—
than any other plant in the nation. Furthermore, it is releasing NOx at a rate more than four times the rate
plants.

Cumberland also released approximately 21,000 tons of SO: in 1997. The amount of SO: emitted is mosti
to the large size of this plant. in 1994, TVA installed SO: scrubbers on both stacks at Cumberiand, and-cons
guently reduced this plant's SO, emissions from over 300,000 tons a year to less than 21,000 tons '
Today, Cumberland’s SQO: emission rate is below new plant standards.
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Current Emissions of SO. and NO.

__Ycumberland Emissions, 1997

In 1897, Cumberland emitted 20,968 tons of S0..

150 . B New Plant Equivalent

Because Cumberiand has been retrofitted with SO

scrubbers, this plant actually releases about the 140

same amount of SO: as a new plant. Cumberfand is 120.

the largest of TVA's plants, but of all of TVA's coal- s §

fired power plants, it releases the least amount of £ 100

SO.. -

In 1997, Cumberland emitted 159,693 tons of NO,. § 60

Among power plants, it was the largest poliuterinthe &,

nation. If Cumberland met the same standards

required for new plants, it would have only released 20 :

17,245 tons--close to one-tenth of its current emis- 0 oo ST oo
sions. Reducing emissions to the standards required S02 NOX

for new plants would be equal to eliminating the NO«
pollution from 7.3 million cars.

Current Emission Rates

1.40 -

1.00 -

Cumberland's 502
emissian rate is
helow new plant

standards

TVA's Cumberland Plant currently emits SO. at a
rate of .18 pounds per mmBtu burned. This rate is
less than the emission rate for new plants: .3 pounds

per mmBtu.

0.80-

However, Cumberiand emits NO. at a rate of 1.39
pounds per mmBtu--much higher than .15 pounds
per mmBtu, the rate for new plants. In fact,
Cumberland emits NO. at a rate more than nine
times greater than new plants. The NO. emission
rate at Cumberland is also much higher than the
national average of .52 pounds per mmBtu.

0.60 new plant
standards

|bs per mmBtu

Concerns

By installing SO. scrubbers at Cumberland, this plant has gone beyond new plant standards for SO.. However,
projections from current data indicate that the counties surrounding Cumberiand may fall into in non-attainment
for fine particulate matter (PM 2.5), which makes Cumberland’s SO: emissions a concern even though they are
below new plant standards. There is also concern about TVA's strategy of overcompliance at this plant in order
to “bank and pollute.” As a result of reducing SO: emissions early, TVA has been increasing emissions at the
eastern plants, and plans to delay meeting the next phase of SO reductions at some of its plants.

NO. emissions at Cumberland are also a concem--especially due to the plant’s proximity to Nashvilie, which is
slated for ozone non-attainment. TVA, however, has made a commitment to SCR technology at this plant and
estimates that this will bring Cumbertand’s NO. emission rates down to .06 pounds per mmBtu. This is a tremen-
dous first step since Cumberland is one of the nation’s largest plants.
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At a Glance

location: Paradise, Kentucky
federal congressional district: Edward Whitfield
state representative district: Larry “Brent” Yonts

number of boilers: 3

types of boilers: cyclone

years boilers went online; 1963-1970
average age: 33

generating capacity: 2,266 MW

coal consumed: 6,940 tonsfyear
average heat rate: 8,842 Btu/kWh

|
«
e
«
e
e
.
€
e
P
€
¢
e
r
@

1997 total emissions:
S0. 212,377 tons

NO. 149,828 tons

COC: 17,134,051 tons

1997 emission rates:
S0O: 2.5 bs/mmBiu
NO« 1.8 Ibs/mmBtu

controls: SO: scrubbers on two of three stacks -

TVA's Paradise Steam Plant is located in central Kentucky, northwest of Bowling Green. It is aiso wes
Mammoth Cave National Park.

Paradise is TVA's second largest plant. The piant has three generating units with a combined generatmg capac
ity of 2,266 megawatts. Two of the Paradise units were brought online in 1963 and the third was brought onl
in 1970. . .

Among power plants, Paradise is the second largest NO. polluter and the fourth largest SO. polluter i A
nation. Paradise emits approximately 150,000 tons of NO. and over 212,000 tons of SO.. It is TVA's dirt
plant. -

TVA has made some efforts to reduce SO: emissions at Paradise. in 1994, TVA installed SO: scrubbét‘é e
stacks at and consequently reduced the SO. emission rates at this plant. However, Paradise still burns coa
a high sulfur content and thus their SO emission rate is still much higher than new plant standards.

TVA plans to install and SCR units at two of Paradise’s three boilers in order to reduce NO. emissions..:-'.fl':tjt_s
technology has the potential to bring Paradise’s NO. emissions down to new plant standards. (See graph'.)-_-' ‘




Current Emissions of SO: and NO.

In 1997, Paradise emitted 212,377 tons of SQ.. 25 ' Paradise Emissions, 1997

Aithough Paradise was retrofitted with SO: scrubbers ® B new Plant Equivalant
on two stacks, this plant still produces nearly eight : S
times as much as a new plant. It is the fourth largest 200

polluter of SO: in the nation.

150 i
In 1997, Paradise emitted 149,828 tons of NO.—sec- ’

ond only to Cumberland. [f Paradise met the same
standards required for new plants, it would have emit-
ted 12,525 tons--less than one-tenth of its current
emissions. Reducing emissions to the standards 50 .
required for new plants would mean a savings of :
more than 137,000 tons of NO,, and would be equal
to eliminating the pollution from 7 million cars.  sor NOX

100 :

thousand tons emissions

Current Emission Rates

TVA's Paradise Plant currently emits SO: at a rate of
3.00 2.5 pounds per mmBtu. This rate is twice the nation-
al average and more than eight times the emission
rate allowed for new plants: .3 pounds per mmB{u.

Paradise emits NO. at a rate of 1.8 pounds per
mmBtu. The rate for new sources is just .15 pounds
per mmBiu. Paradise, therefore, emits NO, at a rate
nearly twelve times greater than new plants. The
NO. emission rate at Paradise is also more than
three times greater than the national average of .52
pounds per mmBiu.

2.0t

1.50-

new plant
standards

lbs per mmBtu

1.00

0.50

.00 -4

Concerns

Emissions at Paradise are a concern because of this plant's proximity to Bowling Green, which is slated for non-
attainment of PM 2.5 standards. |t is also upwind of Mammoth Cave, which is a Class |, or protected, area.

Paradise emits both SO. and NO. at rates much higher than new sources and the national average. Since
Paradise is a large plant, even slightly high emission rates can lead to huge quantities of SO: and NO. emitted
into the air.

TVA has made a commitment to install SCR technology at two of the boilers at this plant, which could sub-
stantially reduce NO. emissions. However, there is a serious concern that Paradise continues to burn coal with
a high sulfur content.



At a Glance

location: Stevenson, Alabama
federal congressional district: Bud Cramer
state representative district: John Robinson

number of boilers: 8

types of boilers: 6 wall and 2 tangential

years boilers went online: 1852-1965

average age: 42

generating capacity: 1,620 MW

coal consumed: 3,495 tons/year

average heat rate: boilers 1-6, 11,510 Btu/kWh;
boiler 7, 9,834 Btu/kWwh;
boiler 8, 10,417 Btu/kWh

1997 total emissions:

S0: 34,420 tons

NO. 28,779 tons

C0: 9,015,912 tons

aneacacsnecscacsssacas

2

1997 emission rates:
SO: .78 lbs/mmBtu
NQ. .65 ibs/immBitu

controls: burns low sulfur coal at 1-6, and S0: scru
bers on fwo of three stacks; low NO. burners on 7-8

TVA's Widows Creek Steam Plant is located near Stevenson, Alabama. Widows Creek is located in the 6
ern part of Alabama and is in close proximity to both Chattanooga and the Southern Appalachian Mountains.
is also west of Cohutta National Wilderness Area, a protected area. oh

Widow's Creek is TVA's third largest plant. The plant has eight generating units with a combined net ger‘ié"rat-%
ing capacity of 1,628 megawatts. The first of Widows Creek’s eight boilers began producing energy in 1952 and
all eight were online by 1965.

Boiters 1 through 6 are some of TVA's least efficient boilers, with an average heat rate of more than 11,50
Btu/kwWh. These boilers have electrostatic precipitators to capture the fly ash and burn low sulfur coal but do
not have any NO. controls.

Boilers 7 and 8 are equipped with scrubbers to remove particulate matter and sulfur from stack exhaust. Bbilé_
7 and 8 also have low NO. burners to reduce NO. emissions and TVA recently announced that it will place SCR
technology on boilers 7 and 8 by 2003.
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Current Emissions of SO. and NO.

in 1997, Widows Creek emitted 34,420 tons of SQO..
If Widows Creek met the same standards required for
new plants, it would have emitted 13,181 tons in
1997--less than half of today’s emissions.

in 1997, this plant also released 28,770 tons of NO..
if Widows Creek met the same standards required for
new plants, it would have only emitted 6,591 tons--
22,188 tons less. Reducing emissions fo the stan-
dards required for new plants would be equal to elim-
inating the poliution from 1.1 million cars.

thousand tons emissions

Current Emission Rates

TVA's Widow’s Creek Plant currently emits SO: at a
rate of .78 pounds per mmBtu burned. This rate is
more than two and a half times greater than emis-

060 sion rates for new piants: .3 pounds per mmBtu.

0.50-; Widows Creek emits NO. at a rate of .65 pounds per
: mmBtu. Amongst TVA's plants, it has the second
lowest emission rate. However, the rate for new
sources is just .15 pounds per mmBtu. Widows
Creek, therefore, emits NO. at a rate more than four
times greater than new planis. The NO. emission
rate at Widows Creek is also slightly higher than the

national average of .52 pounds per mmBtu.

standards

|bs par mmBtu
o
s
[=3

430 °

0.20

0.10

S02 NOX

Concerns

There is some concern about emissions at this plant since it is in close proximity to the mountain ecosystem
and can effect acid deposition rates in the mountains. Moreover, emission at this plant directly impact air qual-
ity in the city of Chattanooga. The location of Widows Creek is particularly important because Chattanooga is
targeted for non-attainment of new pollution standards.

The average heat rate for boilers 1 through 6 also indicates that these boilers are some of TVA's most ineffi-
cient coal-fired boilers. Due to age, inefficiency, and location, these boilers may be prime candidates for repow-
ering fo natural gas, or retirement.



At a Glance

location: Kingston, Tennessee
federal congressional district: Zach Wamp
state representative district: Dennis Ferguson

number of boilers: 8

types of boilers: tangential

years boilers went online: 1954-1855

average age: 43

generating capacity: 1,456 MW

coal consumed: 3,846 tons/year

average heat rate: boilers 1-4, 10,038 Btu/kWh; "
boilers 5-9, 9,854 Blu/kWh

1997 total emissions:

S0- 105,188 tons

NO. 28,010 tons

CO: 10,582,784 tons

1997 emission rates:
S0 2.1 lbs/immBtu
NO. .54 Ibs/fmmBtu

controls: low NO. burners on boilers §-9, cormbuss
optimization on boiler 9; burns medium sulfur:coa

TVA's Kingston Steam Plant is located in the eastern part of Tennessee approximately two mﬂes nq
Kingston, Tennessee. It is west of Knoxville and the Great Smoky Mountains. The plant has nine generating
units with a generating capacity of 1,456 megawatts, and is TVA's fourth largest plant.
Four of the Kingston units were brought online in 1954 and the remaining five units were brought online in '1'9"5_5.'

Five of Kingston's nine boilers have low NO. burners. NO. emissions at the other four remain uncontrolte

Although TVA reports this it burns medium sulfur coal at Kingston, SO. emissions rates at this plant remain high
and continue to rise.

;ﬁamﬁhhahﬁﬂh



Current Emissions of SO. and NO.

Of TVA's eastern plants, Kingston is the largest emit- .- Kingstan Emissions, 1967
ter of $O.. In 1997, Kingston emitted 106,107 tons of 120 T New Plant Equivalent
S0.. If Kingston met the same standards required for

new plants, it would have emitted 15,472 tons in
1897—-nearly 90,635 tons less than its current emis-
sions.

In 1997, Kingston also released 28,010 tons of NO..
If it met the same standards required for new plants,
it would have only emitted 7,736 tons—one fourth of
its current emissions. Reducing NOx emissions to the
standards required for new plants would be equal to
eliminating the poltution from 1 million cars.

thousand tons emissions

502 NCX

Current Emission Rates

2.50 TVA's Kingston Plant currently emits SQ: at a rate of
2.1 pounds per mmBtu burned. This rate is nearly
twice the national average and almost seven times

2.00 . .
the emission rates for new plants.

It also emits NO. at a rate of .54 pounds per mmBtu.
The rate for new sources is just .15 pounds per
mmBtu. Kingston, therefore, emits NO. at a rate
nearly four times greater than new plants. This rate
is only slightly higher than the national average of
.52 pounds per mmBtu.

1.50 4

{bs per mmBtu

§ new plant
| standards

75 -

050 -
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S02 NOX

Concerns

The main concern at this plant is its proximity to the GSMNP and Knoxville. Although low NO. burners have
reduced the NOx emission rate at Kingston, the rate is still above the national average and twice as high as new
plants. Ozone-forming NO. emissions from this plant are a concern since Knoxville and the surrounding areas
are at risk of ozone non-attainment in the future.

More worrisome, however, is the SO: emission rate. Due to the concern for this mountain ecosystem, and the
data indicating that SO. emissions have risen in the eastern part of Tennessee, sulfur emissions from Kingston
need to be addressed.

An additional concern is that, at times, the proximity of Kingston and Bull Run create a combined plume which
may increase the impacts on Knoxville and the GSMNP.
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At a Glance

location: Paducah, Kentucky
federal congressional district: Edward Whitfield
state representative district: Charles Geveden

number of boilers: 10 (one is a demonstration)
types of boilers: 9 wall and one AFBC

years boilers went online: 1953-57 and 1889 . o
average age: 43, demonstration boiler is 8 years. old
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generating capacity: 1,389 MW

coal consumed: 3,579 tonsfyear

average heat rate: boilers 1-9, 10,023;
boiler 10, 9,854

1997 total emissions:

S0: 38,296 tons

NO. 34,322 tons

CO- 7,366,686 tons

1997 emission rates:
50: .83 ibs/mmBtu
NO: .74 ths/mmBtu

controls: bums low sulfur coal at boilers 1
burners on 6 boilers; AFBC on hoiler 10

si'ow.thx

TVA's Shawnee Steam Plant is located ten miles northwest of Paducah, Kentucky--on the banks of. the ‘Ohio
River. The plant has ten generating units with a generating capacity of 1,389 megawatts. :

Shawnee was brought online to meet the electricity requirements if the Atomic Energy Commission's Paducah
uranium enrichment facility. Nine of it's units were brought online between 1953 and 1957, and the tenth
was brought on in 1989. This tenth unit was constructed as a demonstration project and includes an. atmo
pheric fluidized bed combustion (AFBC) unit which reduces emissions significantly: of Shawnee’s 10°
the AFBC demonstration project has the lowest SO. and NO. emission rates--about half the rate of the_.ot
boilers. o

There are no scrubbers on this plant; iow-NQ. bumers are currently being installed.




Current Emissions of SO. and NO.

In 1997, Shawnee emitted 38,296 tons of SO.. If
Shawnee met the same standards required for new
plants, it would have emitted 13,917 tons--some
24,000 tons less than its current emissions.

Shawnee also released 34,322 tons of NO. in 1997.
If Shawnee met the same standards required for new
plants, it would have only emitted 6,958 tons--about
one-fifth of its current emissions. Reducing NO. emis-
sions to the standards required for new plants would
be equal to eliminating the pollution from 1.4 million
cars.

40,
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s02 NOX
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Ibs per mmBiu

new plant
standards

502 MO

Current Emission Rates

TVA's Shawnee Plant currently emits SO. at a rate of
.83 pounds per mmBiu burned. This rate is close to
three times the emission rates allowed for new
plants: .3 pounds per mmBtiu.

Shawnee emits NO« at a rate of .74 pounds per
mmBtu. The rate for new sources is just .15 pounds
per mmBtu. Shawnee, therefore, emits NO. at a rate
nearly five times greater than new plants. While .74
pounds per mmBtu is better than some of the larger
TVA plants, the NO. emission rate at this plant is still
higher than the national average of .52 pounds per
mmBtu.

Concerns

Shawnee’s SO: and NO« emission rates are higher than new plants and the national average.

There appears to be the potential for multiple non-attainment counties near Shawnee which may require addi-
tional controls. Counties east of Shawnee are slated for non-attainment for both PM 2.5 and ozone standards.



At a Glance

location: New Johnsonville, Tennessee
federal congressional district: John Tanner
state representative district: Charles Tidwelt

number of boilers: 10

types of boilers: 6 tangential and 4 wall

years boilers went online: 1951-563, and 1959

average age: 43

generating capacity: 1,264 MW

coal consumed: 2,926 tons/year

average heat rate: boilers 1-6, 11,564 Btu/kWh; .
boilers 7-10, 10,339 Blu/kWh -

1997 total emissions: '

S0- 115,938 tons

NO. 18,632 tons

CQO: 8,134,504 tons
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1997 emission rates:
S50: 2.9 Ibs/mmBtu
NO. .47 lbs/mmBiu

asnaen

controls: low NO. burers at boilers 7-10; combus
tion optimization on boilers 1-6

TVA's Johnsonville Steam Plant is located west of Nashville and just south of Cumberland. The plant has ten
generating units with a generating capacity of 1,264 megawatts and is TVA's sixth largest plant.

Six of Johnsonville’s boilers were brought online between 1951 and 1953 and the remaining four were brougﬁt 2
online in 1959. These first six boilers are some of TVA's oldest units and are TVA's least efficient boilers, with
an average heat rate in excess of 11,500 Btu/kWh.

TVA installed low NO. burners at four of Johnsonville’s boilers between 1993 and 1994.
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Johnsonville has not been retrofitted with any SO: control technologies, and does not burn low sulfur coal:_- -
Consequently, of TVA's plants, Johnsonville has the second highest SO. emission rate. o



Current Emissions of SO. and NOx

In 1997, Johnsonville emitted 115,938 tons of SO.. If i} Johnsoaville Emissions, 1997
Johnsonville met the same standards required for W New Prant Equivaient

new plants, it would have emitted 11,893 tons in 120+
1997--over 104,000 tons less than its current emis- :
sions.

100 ,

Johnsonville also emitted 18,632 tons of NOx in 1997, 80

If Johnsonville met the same standards required for
new plants, it would have only emitted 5,946 tons--
less than one third of its current emissions. Reducing
emissions {o the standards required for new plants
would be equal fo eliminating the pollution from 650
thousand cars.

60 -

40 -

thousand tons emissions

20 !

502 NOX

Current Emission Rates

TVA's Johnsonville Plant currently emits SO at a
rate of 2.9 pounds per mmBtu burned. Of TVAs
plants, Johnsconville has the second highest SO.
emission rate. Johnsonville's rate is nearly ten times
the emission rates allowed for new plants: .3 pounds

3.00 -

2.50

200 -

é per mmBtu.

E

g % new plant Johnsonville emits NO. at a rate of .47 pounds per
3 standards mmBtu. The rate for new sources is just .15 pounds

.00 per mmBtu. Johnsonville, therefore, emits NO. at a

rate more than three times greater than new plants.
However, .47 pounds per mmBtu is better than the
national average of .52 pounds per mmBtu.
Johnsonville’s low NO. burners have made signifi-
8oz Nox cant improvements in lowering NO. emission rates at
this plant.

0.50 -

Concerns

Johnsonville’s SO: emission rate is extremely high--more than two and a half times the national average and
ten times greater than new plant standards. SO. emissions and the accompanying sulfur particles from this plant
are a concern since the area surrounding Johnsonville is siated for PM 2.5 non-attainment under the new stan-
dards. There is serious concern, therefore, that there are no SO: controls at this plant.

Moreover, the average heat rates indicate that this plant is one of TVA's oldest and least efficient power plants.
In particular, boilers 1 through 6 are TVA's least efficient. Due to age and proximity to the Nashville area,
Johnsonville is a prime candidate for repowering to natural gas, or retirement.



At a Glance

location: Cotbert, Alabama
federa! congressional district: Bud Cramer
state representative district: Johnny Morrow

number of boilers: §
types of boilers: wall
years boilers went online: 1955 and 1965
average age: 41

generating capacity: 1,204 MW
coal consumed: 2,709 tons/year
average heat raie: 9,947 Btu/kWh

219422242440 0000aa0

1997 total emissions:
S0 78,023 tons

NO: 15,678 tons

CO: 7,366,686 tons

1997 emission rates:
S0: 2.2 Ibs/mmBtu
NQ. .44 |bs/mmBtu

controls: low NO. burners at all five boalerS'
tow sulfur coal at boilers 1-4

TVA's Colbert Steam Plant is located in Colbert, Alabama, in the northwest corner of the state. Thé._.bia_ﬂt
five generating units with a generating capacity of 1,204 megawatts and is TVA's seventh largest plant,

Four of Colbert’s units were brought online in 1954 and the remaining plant was brought online in 1965.--

Between 1993 and 1995, TVA installed low NO. burners at all of Colbert’s boilers. This has reduced NO;:
sions from Colbert significantly, but Colbert’s emissions still exceed new plant standards.

TVA has also tested biomass technology (i.e., wood-waste co-firing) at this plant, which may help W|th.j .::"tu
emissions reductions. '



Current Emissions of S0O. and NO.

In 1997, Colbert emitted 78,023 tons of 8Q.. If
Colbert met the same standards required for new
plants, it would only have emitted 10,770 tons in
1997--over 67,000 tons less than its current emis-
sions.

Colbert also emitted 15,678 tons of NO. in 1997. [fit
met the same standards required for new plants, it
would only have emitied 5,385 tons. Reducing emis-
sions to the standards required for new plants would
be equal to eliminating the pollution from 528 thou-
sand cars.

BB New Plant Equivalent
80 - Par
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S0z NOX

2,50
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s par mmBtu

new plant
standards

&

0.50

Current Emission Rates

TVA's Colbert Plant currently emits SO: at a rate of
2.2 pounds per mmBiu burned. Colbert’s rate is
nearly more than seven times a new plant's emis-
sion rate of .3 pounds per mmBtu.

Colbert emits NO. at a rate of 43 pounds per
mmBtu. The rate for new sources is just .15 pounds
per mmBtu. Colbert emits NO. at a rate about three
times greater than new plants. Colbert’'s low NO.
burners have made significant improvements in low-
ering NOx emission rates af this plant.

Concerns

Colbert’'s SO: emissions remain a serious concern. The SO. emission rate at this plant is very high.



At a Glance

lecation: Sumner County, Tennessee
federal congressional district: Bart Gordon
state representative district: Randy Stamps

number of boilers: 4

types of boilers: tangential

years boilers went online: 1955-1959
average age: 40

generating capacity: 988 MW

coal consumed: 2,740 tonsfyear
average heat rate: 9,328 Btu/kWh

1997 total emissions:
S0: 117,103 tons

NO. 12,336 tons

CO: 6,490,743 tons

1997 emission rates:
S0 3.7 lbs/mmBtu
NOx .39 Ibs/mmBtu
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controls: low NO. burners at all four boilers; burns
medium sulfur coal

TVA's Gallatin Steam Plant is located in Sumner County, Tennessee. It is northeast of Nashville.

Gallatin has four generating units. This plant is one of TVA's smaller plants. It has a generating capacity of less
than 1,000 megawatts--approximately 988 megawatts. Two of Gallatin’s units were brought online between -
1956 and 1957 and the remaining two were brought online in 1959.

aa aAanamn:

Although Gallatin is one of TVA's smaller plants, it has a higher SO: emission rate than any other TVA p{arit'
Consequently, Gallatin emits a disproportionate amount of SO.. Although it is TVA's eighth largest plant, it is the
second largest poliuter of SO..

as

Gallatin’s emissions of NO. are much lower. Between 1994 and 1995, TVA installed low NO, burners at all of'
Gallatin’s boilers. This has reduced Gallatin's NO. emissions significantly.
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Current Emissions of SO: and NO.

{ i Gallatin Emissions, 1997

B New Pl_ant E_qivalent
In 1297, Galatin emitted 117,103 fons of SQ.. If 120 -
Galiatin met the same standards required for new
plants, it would have only emitted 9,489 tons in 1997- 100~

-a mere fraction of its current emission. If it met new
standards, it would emit nearly 107,614 tons less
than it currently emits.

o
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in 1997, Gallatin emitted 12,336 tons of NO.. lf it met
the same standards required for new plants, it would
only have emitied 4,745 tons. Reducing emissions to
the standards required for new plants would be equal
to eliminating the pollution from nearly four hundred _
thousand cars. 0 i
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Current Emission Rates

Gallatin has the highest SO. emission rate of all of
TVA's plants. This plant currently emits SO. at a rate
of 3.7 pounds per mmBtu burned or more than
twelve times the emission rates for new plants: .3
pounds per mmBtu.

4.00--i
3.680-
3.00

2.50-
On the other hand, Gallatin has the lowest NO. emis-
sion rate in TVA's system. Gallatin emits NO. at a
new plant rate of .39 pounds per mmBtu. The rate for new
standards sources is just .15 pounds per mmBtu. Gallatin still
emits NOx at a rate greater than new plants.

2.00-

lbs per mmBtu

1.30~

1.00-

0.50-
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Concerns

The SO: emissions at Gallatin are a serious concern. Gallatin's emission rates are not only more than twelve
times the national average, they are also way above the 2.5 emission rate flagged by EPA as “Phase |I,” or the
dirtiest plants.

S0: and the accompanying sulfur particles emitted from this plant are a health concern due to its proximity to
the population of Nashville.

NO. emissions from this piant are also a concern due o its proximity to Nashville since the Nashville metropol-
itan area is slated for ozone non-attainment.



At a Glance

location: Anderson County, Tennessee
federal congressionat district: Zach Wamp
state representative district: Gene Caidwell

number of boilers: 1

types of boilers: tangential

years boilers went online: 1967
average age: 31

generating capacity: 861 MW
coal consumed: 2,380 tons/year
average heat rate: 8,981 Btu/kWh

1997 total emissions:
80. 88,751 tons

NO. 17,434 tong

C0O; 5,962,580 tons

1997 emission rates:
50 2.3 tbs/mmBtu
NQO. .60 Ibs/mmBtu

RABARANATan:

controls; burns medium sulfur coat

TVA's Bull Run Steam Plant is located in Anderson County, Tennessee, on the banks of Bull Run Creek. Bult
Run is located in the eastern part of Tennessee near Knoxville and the Great Smoky Mountains National Park
and thus its emissions direclly effect these areas.

This plant has only one generating unit and is the only single generator coal-fired plant in TVA's system. Bull
Run is one of TVA's smallest plants--only Alien and John Sevier are smaller. {t has a generating capacity of less' _
than 1,000 megawatits, or some 881 megawatts. :

Bull Run was brought online in 1967.

This plant's SO: emission rate also jumped from 2.1 pounds per mmBtu to 2.3 pounds per mmBtu between 1996 - -
and 1997. Although Bull Run is one of TVA's smaller plants, it has a high SO. emission rate and emits a large
amount of SO: for its size. NO. emission rates at this plan{ are much lower.
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Current Emissions of SO: and NO.

" Buli Run Emissions, 1997

in 1997, Bull Run emitted 66,751 tons of SO.. if Buli
B New Pl

Run met the same standards required for new plants, 70
it would have only emitted 8,717 tons in 1997--58,034 :
tons less than it currently emits.

Equivalent

60 |

in 1997, Bull Run emitied 17,434 tons of NO.. If it 50?
met the same standards required for new plants, it
would have emitted 4,359 tons. Reducing emissions
to the standards required for new plants would be
equal to eliminating the pollution from 671 thousand
cars.

40 -

‘thousand tons emissions

802 NOX

Current Emission Rates

_Bull Run currently emits SO: at a rate of 2.3 pounds
per mmBiu burned or more than seven times the
emission rates for new plants. This is much higher
than the national average.

Bull Run emits NO. at a rate of .60 pounds per

mmBilu. The rate for new sources is just .15 pounds

per mmBtu. Bull Run, therefore, emits NO. at a rate
new plant four times greater than new plants. Bull Run's NO.
standards .. . .

emission rate of .61 pounds per mmBtu is also high-
er than the national average of .52 pounds per
mmBtu.

.50

Ibs per mmBiu

s0z2 NOIX,

Concerns
The main concern at this plant is its proximity to the GSMNP and Knoxville.

SO emission rates at Bull Run appear to be rising. This is a concern because of the fragile nature of the Park
ecosystem, which is extremely sensitive to further SO. emissions.

in addition, at times, the proximity of Kingston and Bull Run create a combined plume which may increase the
impacts on Knoxville and the Park.

Because Bull Run is TVA's most efficient piant, and due to its location, consideration should be given to apply-
ing further SO. controls at this plant.



At a Glance

location: Memphis, Tennessee
federal congressional district: Harold Ford
state representative district: Barbara Cooper

number of boilers: 3

types of boilers: cycione

years boilers went online: 1959
average age: 39

generating capacity: 753 MW
coal consumed: 2,212 tons/year
average heat rate: 9,592 Btu/kWh

1997 total emissions:
50. 21,323 tons

NO. 28,486 tons

C0. 5,027,023 tons

1997 emission rates:
80:; .87 Ibs/mmBtu
NGOx 1.2 Ibs/mmBtu

controis: burns low sulfur coal

AAAMANAAAAAAAAANAAANS LA DAanan

TVA's Allen Steam Plant is located near Memphis, Tennessee. Allen was brought online in 1959 and has three"-;;_.
generating units. Allen is TVA's second smatliest plants--only John Sevier is smaller.
ity of less than 1,000 megawatts, or some 753 megawatts.

Although Allen is one of TVA's smaller plants, it has a high NO. emission rate and emits a large amount of NCL

for its size. Allen is second smallest plant, but it has the third largest NO. emission rate.

Furthermore, the area surrounding Allen is at risk for ozone non-attainment and will require reductions of ozon‘é—
forming NO: emissions. TVA has made a commitment to install SCR units at all three of Allen’s boilers before

2002. it is estimated that this action will reduce NO. emission rates below the rate of a new plant.

it has a generating capac- -
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Current Emissions of SO. and NO.

__ Allen Emissions, 1997

in 1997, Allen emitied 21,323 tons of SO.. If Allen met W New Plant Equivlent

the same standards required for new plants, it would
‘have only emitted 7,349 tons in 1997--13,974 tons less
than it currently emits.

30 -
25

in 1997, this plant also released 28,486 tons of NO.. If 20

it met the same standards required for new plants, it
would have released 3,675 tons. Reducing emissions
to the standards reguired for new plants would be
Jequal to eliminating the pollution from approximately
1.3 million cars.

18 -

10

thousand tuns emissions

Current Emission Rates

Allen currently emifs SQ: at a rate of .87 pounds per
mmBtu burned or approximately three times the
emission rates for new plants: .3 pounds per mmBtu.

1.20 -

1.00 -

Allen emits NO. at a rate of 1.16 pounds per mmBiu.
The rate for new sources is just .15 pounds per
mmBtu. Allen, therefore, emits NO. at a rate nearly
eight times greater than new plants. Allen’s NGO
emission rate of 1.3 pounds per mmBtu is also high-
er than the national average of .52 pounds per
mmaBtu.

0.80-

new plant
standards

\

0.60

s per mmBty

0.40 |

Concerns

Due to Allen’s proximity to the city of Memphis, NO. and SO. emissions remain a serious concern.

Memphis is at risk of ozone non-attainment and therefore, NO. controls are needed at this plant. TVA's com-
mitment to install SCR units at this plant are projected to reduce NO. emissions.

Allen’s sulfur particulate emissions remain a serious health concern since this plant is located close to the pop-
ulation of Memphis.

Due to Allen’s proximity to Memphis, consideration should be given fo repowering to natural gas.
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At a Glance

location: Rogerville, Tennessee
federal congressional district: William Jenkins
state representative district: Ken Givens

number of boilers: 4

types of boilers: tangential

years boilers went online: 1955-57
average age: 42

generating capacity: 712 MW

coal consumed: 1,942 tons/year
average heat rate: 9,438 Btu/kWh
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1997 total emissions:
50. 68,826 tons

NO. 11,350 tons

CO: 5,833,332 tons

1997 emission rates:
50. 2.6 Ibs/mmBtu
NO. .42 Ibs/mmBitu

controls: low NO; burners at all four boilers; burns
medium sulfur coal

TVA's John Sevier Steam Plant is in eastern Tennessee, near the town of Rogersville. it is located on the- banks-
of the Holston River, near the Great Smoky Mountains.

gi

John Sevier has four generating units and is the smallest of all of TVA's coal-fired power plants. It has a geh~'_ _
erating capacity of less than 1,000 megawatts, or some 712 megawatts. John Sevier was brought onhne

hetween 1955 and 1957.

Although John Sevier is TVA's smallest plant, it has a high SO. emission rate and consequently emits adls
proportionate amount of SO. for its size. John Sevier is the smallest plant, but it has the third largest SO, emis- -
sion rate. -
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Current Emissions of SO. and NO.

In 1997, John Sevier emitted 68,826 tons of SO.. If it
met the same standards required for new plants, it
would have only emitted 8,090 tons in 1997, If it met
new plant standards, John Sevier would have emitted
60,737 tons less than it currently emits, which means
that the “excess emissions” at John Sevier are more
than the total emissions of Cumberland and Widows
Creek combined.

John Sevier also released 11,350 tons of NO« in
1997. If it met the same standards required for new
planis, it would only have emitted 4,045 tons.
Reducing emissions o the standards required for
new plants would be equal to eliminating the poliution
from 375,000 cars.

i . Jahn Sevier Emissions, 1987
B New Plant Equivalent
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Current Emission Rates

John Sevier currently emits SO: at a rate of 2.6
pounds per mmBtu burned or approximately eight
and a half times the emission rates for new plants: .3
pounds per mmBtu. John Sevier emits SO: at a rate
more than twice the national average.

John Sevier emits NO. at a rate of .42 pounds per
mmBtu. The rate for new sources is just .15 pounds
per mmBiu. John Sevier, therefore, emits NO. af a
rate nearly three times greater than new plants.
However, John Sevier's NO« emission rate is consid-
erably lower than the national average of .52 pounds
per mmBtu.

Concerns

S0: emissions at John Sevier are a concern due to the proximity to the Park, which is extremely sensitive to

further S0O: emissions.

SO: and sulfur particulate emissions at this plant are a concemn for the Tri-Cities area: Bristol, Kingsport, and

Johnson City.
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Tennessee Clean Air Task Force Formed

Sign Your Organization on Today

(A

Tennessee Valley
Energy Bgtorm
Coalition In June, environmental and health organizations throughout Tennessee
announced the formation of a Tennessee Clean Air Task Force. This
P.O. Box 1842

Knoxeille TNS7001 @TINIOUNcement was in response to growing evidence of serious air quality
phone: 423-637-6055 problems in the Tennessee Valley and recent reports documenting that
J:f;é,’ﬁ,’é’f;#::m coal-fired power plants are one of the largest sources of air pollution.
i www. TnGreen.com
Members of the Task Force include The Tennessee Valley Energy Reform
Coalition (TVERCQ), the Tennessee Environmental Council {TEC]}, the
National Parks and Conservation Association (NPCA), the American Lung
Association (ALA} of Tennessee, and the League of Women Voters (LWV) of
Tennessee. These groups have joined together to educate Tennessee Valley
residents about clean air and to fight for increased public participation in

the State's process to implement new EPA air regulations.

MIMUNITY

AR

cO

- To learn more about the Task Force and how you can be a part, contact
A the TVERC office at 423-637-6055, or sign your organization up today.

We endorse the following statement:

Pollution from electric power plants is having major impacts on health, the environ-
ment, and quality of life in the Tennessee Valley. Although modern power plants are
required to install technology that greatly reduces air pollution, the power plants in the
Tennessee Valley and elsewhere are exempt from this requirement. Requiring all power
T plants to meet modern pollution emission standards will greatly improve air quality in
" e the Tennessee Valley, and we support this requirement.

Signature:

Organization: Date:







