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OVERSIGHT: EPA’S PROPOSAL FOR FEDERAL
IMPLEMENTATION PLANS TO REDUCE
INTERSTATE TRANSPORT OF FINE PARTIC-
ULATE MATTER AND OZONE

THURSDAY, JULY 22, 2010

U.S. SENATE,
COMMITTEE ON ENVIRONMENT AND PUBLIC WORKS,
SUBCOMMITTEE ON CLEAN AIR AND NUCLEAR SAFETY,
Washington, DC.

The Subcommittee met, pursuant to notice, at 10 a.m. in room
406, Dirksen Senate Office Building, Hon. Thomas R. Carper
(Chairman of the Subcommittee) presiding.

Present: Senators Carper, Inhofe, Voinovich, and Cardin.

OPENING STATEMENT OF HON. THOMAS R. CARPER,
U.S. SENATOR FROM THE STATE OF DELAWARE

Senator CARPER. This hearing will come to order.

I welcome one and all for joining us today, our colleagues, our
witnesses, and those that are in the audience.

Today’s oversight hearing is focused on the EPA’s proposal for
Federal implementation of plans to reduce interstate transport of
fine particulate matter and ozone. Senators will have 5 minutes for
their opening statements, and I will recognize after our colleagues
have made their opening statements, recognize our panel of wit-
nesses.

Following panel statements we will have two rounds of ques-
tions.

There is a signing ceremony at the White House later this morn-
ing on a piece of legislation I worked on for 6 years, and I think
I am going to go to that.

[Laughter.]

Senator CARPER. But that means we are going to move along
fairly1 expeditiously, not rushed, but we are going to move expedi-
tiously.

As most of the folks in this room know—11:30. The bill signing
is at 11:30.

Almost 20 years have gone by since Congress last passed signifi-
cant revisions to the Clean Air Act. And in those 20 years we have
made real progress in reducing our Nation’s air pollution.

However, many of our dirtiest polluters have kept polluting, al-
beit at a somewhat slower rate. Reductions have not kept pace with
the public health risks and costs attributed to this harmful air pol-
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lution. Simply put, we have to do better, a lot better. And the good
news is, we can.

When Senator Alexander and I began working together to clean
up our Nation’s air about 6 years ago, we faced many challenges.
I would just hasten to add that Senator Voinovich and I—and Sen-
ator Inhofe as well—were working on it even before Lamar and I
teamed up on these issues.

But I want to mention two of the challenges that we face today.
The first major challenge that we face is that air pollution causes
serious health effects, as we know, including asthma, cancer, brain
damage, even death. According to the American Lung Association
the majority of Americans, that is more than 175 million people,
live in areas where there is enough air pollution to endanger their
lives or threaten their health.

The second challenge that we face is that air pollution knows no
State boundaries. Air pollution emitted by our oldest and dirtiest
fossil fuel power plants doesn’t just affect the State in which they
are located and the health of the people in those States in which
they are located. In fact Mid-Atlantic and Northeastern States like
Delaware, like Maryland, like New Jersey, Connecticut, and Rhode
Island are located in what I call the end of America’s tailpipe. We
are among the States that receive a heavy dose of pollution from
other States’ dirty power plants.

To ensure that States are good neighbors, regional and national
regulations of air emissions are crucial. That is what brings us all
here today. Over the past 10 years the EPA has attempted to regu-
late harmful power plant emissions that transport across State
boundaries, but the court challenges have stood in their way. In
2005 the EPA issued the Clean Air Interstate Rule, affectionately
known as CAIR, to reduce sulfur dioxide and nitrogen oxide emis-
sions in 28 eastern States.

After multiple lawsuits in 2008 the District of Columbia Circuit
Court vacated CAIR in its entirety but later modified its decision
to remand, allowing CAIR to remain in effect until a new rule was
promulgated by the Environmental Protection Agency. The pro-
posed Transport Rule is EPA’s response to the Court’s concerns.

I believe the EPA has done a good job with the tools that they
have to address interstate air pollution. To meet the Court’s chal-
lenge, the Transport Rule is complex and limits business flexibility.
However, it is clear this rule can make possible real gains in fur-
ther cleaning our air and protecting public health.

Today we will hear more details from EPA about how this com-
plex rule will work. We will also hear from the States, from the en-
vironmental community, and from business on what they expect
the impacts to be once this rule is implemented.

I believe that EPA has written a rule that meets the Court’s de-
mands, but like other rules I expect we will see this rule litigated
before the courts in the not too distant future. This is a rule to help
meet the 1997 standards, 1997 standards. As we all know it is not
1997 anymore. It is 2010, and it is time we have clarity and cer-
tainty on clean air reductions. I believe this Congress needs to pass
bipartisan legislation that I co-authored along with Senator Alex-
ander and 14 others of our colleagues, Democrats and Republicans.
Legislation that cuts mercury emissions by 90 percent and tightens
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national emissions of sulfur dioxide and nitrogen oxide. This legis-
lation, as shown by EPA modeling, will save even more lives than
the EPA’s Transport Rule, at a very low cost to the consumer.

However, it is clear that we should be debating how to strength-
en the Clean Air Act so we can save thousands of lives and billions
of dollars in health care costs rather than debate whether we
should be weakening our ability to clean up the air.

So that is the statement I wanted to offer today.

I am going to call on Senator Inhofe next for his statement. I am
glad that you are here, and thank you for your efforts in these
venues.

[The prepared statement of Senator Carper follows:]

STATEMENT OF HON. THOMAS R. CARPER,
U.S. SENATOR FROM THE STATE OF DELAWARE

Ladies and gentlemen, almost 20 years have gone by since Congress last passed
significant revisions to the Clean Air Act. In those 20 years, however, we have made
real progress in reducing our Nation’s air pollution.

However, many of our dirtiest polluters have kept polluting—albeit at a somewhat
slower rate—but reductions have not kept pace with the public health risks and
costs attributed to this harmful air pollution.

Simply put, we’'ve got to do better. Much better. And the good news is we can.

When Senator Alexander and I began working together to clean up our Nation’s
aif1 about 6 years ago, we faced many challenges. I'll mention two of these challenges
today.

The first major challenge we face is that air pollution causes serious health ef-
fects, including asthma, cancer, brain damage—even death.

According to the American Lung Association, a majority of Americans—more than
175 million people—live in areas where there is enough air pollution to endanger
their lives or threaten their health.

The second challenge we faced is that air pollution knows no State boundaries.

Air pollution emitted by our oldest and dirtiest fossil fuel power plants doesn’t
just affect the State in which they are located. In fact, mid-Atlantic and north-
eastern States like Delaware, Maryland, New Jersey, Connecticut, and Rhode Island
are located at what I call “the end of America’s tailpipe.”

We are among the States that receive a heavy dose of pollution from other States’
dirty power plants.

To ensure that States are “good neighbors,” regional and national regulations of
air emissions are crucial. And that is what brings us all here today.

Over the past 10 years the EPA has attempted to regulate harmful power plant
emissions that transport across State boundaries, but court challenges have stood
in their way.

In 2005 the EPA issued the Clean Air Interstate Rule (CAIR) to reduce sulfur di-
oxide and nitrogen oxide emissions in 28 eastern States. After multiple lawsuits, in
2008 the D.C. Circuit Court vacated CAIR in its entirety but later modified its deci-
sion to remand—allowing CAIR to remain in effect until a new rule was promul-
gated by the EPA.

The proposed Transport Rule is EPA’s response to the Court’s concerns.

I believe the EPA has done a good job with the tools they have to address inter-
state air pollution.

To meet the Court’s ruling, the Transport Rule is complex and limits business
flexibility; however, it is clear this rule can make possible real gains in further
cleaning our air and protecting public health.

Today, we will hear more details from the EPA about how this complex rule will
work. We will also hear from the States, environmental community, and business
on what they expect the impacts to be once this rule is implemented.

I believe that EPA has written a rule that meets the Court’s demands, but—like
other rules—I expect we will see this rule litigated before the Court in the not too
distant future.

This is a rule to help meet 1997 standards. 1997. As we all know, it’s not 1997
anymore. It’s 2010, and it’s time we have clarity and certainty on clean air reduc-
tions.

I believe this Congress needs to pass bipartisan legislation that I've authored
along with Senator Alexander and 14 of my other colleagues. Legislation that cuts
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mercury emissions by 90 percent and tightens national emissions of sulfur dioxide
(SO2) and nitrogen oxides (NOy).

This legislation—as shown by EPA modeling—will save even more lives than the
EPA’s Transport Rule, at a very low cost to the consumer.

However, it’s clear that we should be debating how to strengthen the Clean Air
Act so we can save thousands of lives and billions of dollars in healthcare costs rath-
er than debate whether we should be weakening our ability to clean up the air.

OPENING STATEMENT OF HON. JAMES M. INHOFE,
U.S. SENATOR FROM THE STATE OF OKLAHOMA

Senator INHOFE. Thank you, Mr. Chairman. Thank you for hav-
ing this hearing and also working together. I said the same thing
about Senator Cardin, when he had his legislation here, that we
have more of a spirit of cooperation than people on the outside
want.

Let me say at the outset, when it comes to reducing real air pol-
lution from power plants the best way to accelerate environmental
progress and institute certainty for businesses is through 3-P legis-
lation. I am pleased that our staffs have been working across the
aisle to find that common ground. Even if we fall short of reaching
agreement we are laying the groundwork for bipartisan legislation
in the next Congress.

This is not something that is new for me, as everyone here
knows. I supported the 3-P legislation when I was Chairman of the
whole Committee, the Environment and Public Works Committee.
I tried to advance the Clear Skies Bill, not all that dissimilar from
what we are talking about now.

Because that effort eventually failed for reasons we don’t need to
get into now, we got regulations under the Clean Air Act that the
D.C. Circuit ultimately rejected. That is something that Senator
Voinovich and I predicted was going to happen. Here is what I said
when the Bush administration’s Clean Air Interstate Rule was pro-
mulgated, the CAIR Rule, and I am quoting now from what I said
at that time: “This Clean Air Interstate Rule is significantly more
vulnerable to court challenges than legislation and will undoubt-
edly be held up. Trying to litigate the way to cleaner air only
delays progress, often yields little or no result, and wastes millions
of taxpayers’ dollars.”

So here we sit, debating EPA’s replacement regulations that,
though admirable in their intent, are onerous and complex and vul-
nerable to the same lawsuits that stymied previous attempts to re-
duce emissions of SOy and NOy.

Like the Bush administration’s Clean Air Interstate Rule, EPA’s
transport rule addressees the transport of fine particles, the PM,
and ozone across State lines. This rule, to put it mildly, is not a
model for simplicity. For example, as the Clean Air Task Force has
noticed under the rule, “EPA will issue four discrete types of new
emission allowances for four different cap and trade programs cor-
responding to four different control regimes.” Utilities will also face
moving and uncertain emission targets as EPA further tightens na-
tional ambient air quality standards, or the NAAQS, for ozone and
PM over the next few years.

In my State of Oklahoma this issue of uncertainty, uncertainty
over the pending NAAQS revisions and future transport rules, is
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causing substantial concern. I look forward to addressing this issue
with questions to our Assistant Administrator McCarthy.

Also to address legal problems identified by the Court EPA great-
ly restricted the ability of the utilities to trade emissions rights. I
am afraid that these trading restrictions and the resulting and de-
valuing of the previous banked allowances from the acid rain pro-
iram have created a lack of confidence in emission trading mar-

ets.

Now, on the question of trading, I want to quickly address the
argument that trading for SOx and NOy is the same as trading for
COy. This is simply false. We have talked about this in this Com-
mittee many times. When the 1990 Clean Air Act Amendments
were passed we had commercially available technology as well as
low sulfur coal to meet emissions reductions requirements. As two
EPA attorneys have noticed with acid rain, “Little new technology
or infrastructure was needed, and little was created.”

Now, with CO, we don’t have emission-specific technology. Com-
pliance would come in many cases from shutting down coal. That
is why passing restrictions on CO, will mean, among other things,
higher electricity prices, especially in the Midwest and the South.
Serious reliability problems and fewer jobs.

So let’s avoid the temptation to re-introduce CO; into this debate.
I think we have pretty much agreed on that now. We can pass a
straightforward 3-P bill that sets clear targets, and I would say
achievable targets. We may have to get together and talk about
these things, that sets clear targets and timetables and avoids end-
less litigation that enriches lawyers at the expense of obtaining cer-
tain public health and environmental benefits.

We could surprise many in this city who don’t think passing bi-
partisan legislation of this kind is possible. I stand ready to make
it happen. And I thank you, Mr. Chairman.

[The prepared statement of Senator Inhofe follows:]

STATEMENT OF HON. JAMES M. INHOFE,
U.S. SENATOR FROM THE STATE OF OKLAHOMA

Chairman Carper, thank you for holding this hearing today to discuss EPA’s new
Transport Rule.

Let me say at the outset that when it comes to reducing real air pollution from
power plants the best way to accelerate environmental progress and institute cer-
tainty for businesses is through 3-P legislation. I'm pleased that our staffs are work-
ing across the aisle to find common ground that could lead to passage of 3-P legisla-
tion this year. Even if we fall short of reaching agreement we are laying the ground-
work for bipartisan legislation in the next Congress.

This is not something new for me. I supported 3-P legislation when as chairman
of EPW I tried to advance the Clear Skies bill. Because that effort eventually failed
for reasons I won’t get into now, we received regulations under the Clean Air Act
that the D.C. Circuit ultimately rejected—something Senator Voinovich and I pre-
dicted would happen. Here’s what I said when the Bush administration’s Clean Air
Interstate Rule was promulgated: “This Clean Air Interstate Rule is significantly
more vulnerable to court challenges than legislation and will undoubtedly be held
up. Trying to litigate the way to cleaner air only delays progress, often yields little
or no result, and wastes millions in taxpayer dollars.”

So here we sit, debating EPA’s replacement regulations that—though admirable
in their intent—are onerous and complex and vulnerable to the same lawsuits that
stymied previous attempts to reduce emissions of sulfur dioxide and nitrogen oxides.

Like the Bush administration’s Clean Air Interstate Rule, EPA’s Transport Rule
addresses the transport of fine particulate matter (PM) and ozone across State lines.
This rule is, to put it mildly, not a model of simplicity. For example, as the Clean
Air Task Force has noted, under the rule, “EPA will issue 4 discrete types of new
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emission allowances for 4 different cap-and-trade programs corresponding to the 4
different control regimes.”

Utilities will also face moving and uncertain emissions targets as EPA further
tightens National Ambient Air Quality Standards (NAAQS) for ozone and PM over
the next few years. In my State of Oklahoma this issue of uncertainty over the
pending NAAQS revisions and future transport rules is causing substantial concern,
and I look forward to addressing this issue with questions to Assistant Adminis-
trator McCarthy.

Also, to address legal problems identified by the Court EPA greatly restricted the
ability of utilities to trade emission rights. I am afraid that these trading restric-
tions and the resulting devaluing of previously banked allowances from the Acid
Rain Program have created a lack of confidence in emissions trading markets.

Now, on the question of trading, I want to quickly address the argument that
trading for SO, and NOy is the same as trading for CO,. This is simply false. When
the 1990 Clean Air Act amendments were passed we had commercially available
technology as well as low sulfur coal to meet emissions reduction requirements. As
two EPA attorneys have noted, with Acid Rain, “Little new technology or infrastruc-
ture was needed, and little was created.”

With CO. we don’t have emissions specific technology; compliance would come in
many cases from shutting down coal. That’s why passing restrictions on CO, will
mean, among other things, higher electricity prices, especially in the Midwest and
South, serious reliability problems, and fewer jobs.

So let’s avoid the temptation to re-introduce CO- into this debate. We can pass
a straightforward 3-P bill that sets clear targets and timetables and avoids the end-
less raft of litigation that enriches lawyers at the expense of attaining certain public
health and environmental benefits. We could surprise many in this city who don’t
think passing bipartisan legislation of this kind is possible. And I stand ready to
make it happen.

Thank you.

Senator CARPER. I thank you for that spirit and very much for
your statement.

We have been by one of our co-sponsors of our legislation. I want
to thank Senator Cardin for becoming a co-sponsor, and I want to
thank you very much for being here today.

Thank you. Welcome. You are recognized.

OPENING STATEMENT OF HON. BENJAMIN L. CARDIN,
U.S. SENATOR FROM THE STATE OF MARYLAND

Senator CARDIN. Mr. Chairman, let me congratulate you; as I
have said before, you have taken steps, I think, to bring us to-
gether on an extremely important legislation with 3-Ps. Senator
Inhofe, thank you for your kind comments at the beginning of your
testimony. You are right; when we work together we get things
done. We also get better bills.

So I hope that what we are doing here in this Committee in try-
ing to bring us together on important environmental legislation can
be a model for the type of civility that yields good results for the
people of this Nation. Thank you both, and Senator Carper, as you
know, you have been a real champion on this issue.

And I thank you for your patience. We are getting closer, and we
are making a lot of progress. Maryland has taken aggressive steps
to reduce air pollution emissions within the State. In 2007 Mary-
land passed the Healthy Air Act, the country’s most aggressive
clean air legislation. Using 2002 as its emission baseline the
Healthy Air Act has Maryland well on its way to reducing the
State NOx emissions by 75 percent by 2012 after already achieving
an interim goal of 70 percent reduction targets on NOy in 2009.

SOx emissions will reduce by 80 percent this year with the sec-
ond phase of controls in 2013 achieving 35 percent SO, emission
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reductions. Despite Maryland’s successful efforts to reduce its in-
State emissions of ground level ozone and PMs-causing emissions,
pollution from upwind States prevent Maryland from reaching at-
tainment under the Clean Air Act. On most bad air days some-
where between 50 percent to 75 percent of Maryland’s air pollution
originates in upwind States.

This June the Baltimore and Washington metropolitan areas ex-
perienced 22 moderate and unhealthy air days. Mr. Chairman, that
is why your bill is just so important to this country and Maryland.
More than 2 million Marylanders suffer from respiratory and car-
diovascular diseases like asthma, emphysema, and diabetes.
Unhealthy air days exacerbate health problems for at-risk popu-
lations that cost Americans billions of dollars in health care costs,
loss of wages due to illnesses triggered by bad air that leads to ab-
sences from work and school.

EPA’s new proposed Transport Rule is a step toward addressing
the persistent clean air issue Mid-Atlantic and Northeast States
face. The Rule requirements for power plants to finally install mod-
ern pollution control technology across most of the eastern half of
the United States is long overdue.

However, EPA acknowledges that even with the new Clean Air
Transport rules in place there will still be municipalities that will
continue to struggle with meeting attainment as indicated through-
out our region. Baltimore City and Anne Arundel County, Mary-
land, are two jurisdictions that are projected to have maintenance
problems even with the new Transport Rules in place. This new
rule is an important first step, but clearly there is more work that
needs to be done.

Fortunately, there are opportunities on the horizon to achieve
emission reductions needed to allow all States to achieve attain-
ment. I am committed to working with Chairman Carper and the
members of this Committee so that we can achieve the type of na-
tional legislation to assist EPA in the work that it is doing and the
work that is being done by many of our States.

Mr. Chairman, again, thank you for your leadership. I look for-
ward to working with you.

[The prepared statement of Senator Cardin follows:]

STATEMENT OF HON. BENJAMIN L. CARDIN,
U.S. SENATOR FROM THE STATE OF MARYLAND

Thank you, Senator Carper, for holding this hearing today to examine EPA’s pro-
posed Clean Air Interstate Rule. I appreciate our witnesses taking the time to come
before your Subcommittee to discuss the important work that is being done to better
protect our air quality.

I know, Senator Carper, this is an issue you care deeply about and have spent
a great deal of your career working on. I appreciate the time and attention that you
and this Subcommittee spend on this important human health issue.

Senator Carper and I understand the importance of addressing air pollution
transport as it affects the health of our constituents living in or neighboring down-
wind States located at “America’s Tailpipe.” For this reason I appreciate that EPA
is in the process of addressing the issue of air pollution transport through its new
Transport Rule.

Maryland has taken aggressive steps to reduce air pollution emissions within the
State. In 2007 Maryland passed the Healthy Air Act, the country’s most aggressive
clean air legislation.

Using 2002 as its emissions baseline the Healthy Air Act has Maryland well on
its way to reducing in-State NOx emissions by 75 percent by 2012 after already
achieving an interim goal of 70 percent reduction target for NOy in 2009.
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SO, emissions will be reduced by 80 percent this year with a second phase of con-
trols in 2013 to achieve 85 percent SO, emission reductions.

Despite Maryland’s successful efforts to reduce in-State emissions of ground level
ozone and PMs causing emissions, pollution from upwind States prevents Mary-
land from reaching attainment under the Clean Air Act.

On most bad air days somewhere between 50 percent and 75 percent of Mary-
land’s air pollution originates in an upwind State. This June the Baltimore and
Washington metropolitan areas experienced 22 moderate and unhealthy air days.

More than 2 million Marylanders suffer from respiratory and cardiovascular dis-
eases like asthma, emphysema, and diabetes.! Unhealthy air days exacerbate
health problems of at-risk populations and cost Americans billions of dollars in
health care costs and lost wages due to illnesses triggered by bad air that lead to
absences from work and school.

EPA’s newly proposed Transport Rule is a step toward addressing the persistent
clean air issues Mid-Atlantic and Northeast States face. The rule’s requirement for
power plants to finally install modern pollution control technology across most of the
eastern half of the United States is long overdue.

However, EPA acknowledges that even with the new Clean Air Transport Rule
in place there will still be municipalities that will continue to struggle with meeting
attainment, as indicated on this map.

Baltimore City and Anne Arundel County, Maryland, are two jurisdictions that
are projected to have “maintenance problems” even with the new Transport Rule in
place. This new rule is an important first step, but clearly there is more work that
needs to be done.

Fortunately, there are opportunities on the horizon to achieve emissions reduc-
tions needed to allow all States to achieve attainment.

I am committed to working to make sure that the Federal Government’s efforts
keep pace with and support the hard work Maryland is doing at the State level to
protect Marylanders from unhealthy air.

I want to urge EPA and my colleagues to continue working toward the goal of
eliminating bad air days. I look forward to working with Senator Carper and other
members of this Committee to achieve this end.

Thank you, and I look forward to hearing the testimony of our witnesses.

Senator CARPER. We look forward to being your partner, and
again, thanks very, very much.

Senator Voinovich has worked on these issues I think probably
for longer than I have. Unfortunately he is thinking of leaving us
at the end of the year. He is on a mission—and I am, too—to make
sure that a number of items on his agenda list get completed. This
could be part of his legacy, and I think part of the legacy of this
Committee. So thank you very much for all the work and the effort
you have put into this. My hope is that we will find by the end of
this year it will have been for a very, very good purpose.

Senator Voinovich.

OPENING STATEMENT OF HON. GEORGE V. VOINOVICH,
U.S. SENATOR FROM THE STATE OF OHIO

Senator VOINOVICH. Thank you, Senator Carper. I smile because
I can still remember when Senator Jeffords was Chairman of this
Committee, and we were talking about the same thing 8 years ago.

I just would like to start out right now with a big picture thing.
If you look at what we have done in health, we have looked at fi-
nancial regulations, we are talking about climate change, this air
rule, the CAIR Rule, issue of taxation, there is more uncertainty
today in this country than I have ever seen in my entire life. There
was a recent article in Newsweek by Fareed Zakaria who talked
about the fact that we are sitting on about $2 trillion—businesses
are, not doing anything because they just don’t know where we are

1 According to the American Lung Association’s “2010 State of the Air” Report Card for Mary-
land.
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going. So they are just kind of sitting back and trying to figure out,
where are we going.

I think that is kind of a backdrop. The other is that I heard Sen-
ator Cardin’s statement about all of the health problems that we
have. From my side you will be hearing a lot about what the costs
are for the companies and the people and so on and so forth.

The problem is that in terms of the cost-benefit, we don’t get into
that. According to what I know Ms. McCarthy doesn’t have to con-
sider that part of it. She has to consider the health part of it. When
you do the Water Rule you have cost-benefit analysis, you have
peer review, you have alternative regulations, et cetera. So we have
never got there. And frankly, when I first came here, the first cou-
ple of years, I tried to get cost-benefit put in the air and just got
blasted out. Just a terrible thing, we should never do it and so
forth.

But that is a fundamental thing that I think we all need to talk
about one of these days. Because that is what we are running into.

Senator CARPER. When we get into questions, one of the ques-
tions I will be asking of the Administration is about cost and ben-
efit.

Senator VOINOVICH. So I would like to say that I am glad that
you are calling this today. I am glad that Chris Korleski, head of
Ohio’s Department of Environmental Protection, is one of the wit-
nesses. And I am anxious to hear everyone’s thoughts about the
EPA’s proposed Transport Rule.

As the Chairman knows, I have long sought a national policy
that implements a comprehensive air quality strategy that helps
attain our Nation’s Ambient Air Quality Standards and stream-
lines Clean Air Act requirements. I have been working—the first
thing I did when I became Governor was to get Ohio to comply
with the Ambient Air Standards because I knew its impact when
I was Mayor, and we needed to get on with this. It had real, not
only health benefits, but it also had economic benefits.

I did sponsor the Clear Skies Act, and the Chairman and I
know—we spent a lot of time on it. When the Court overturned
EPA’s first Interstate Transport Rule, CAIR, and the mercury rule,
it left us with no comprehensive or cost effective policy to reduce
emissions or untangle the complicated web of overlapping and re-
dundant regulations affecting power plants. Senator Inhofe said
this, we both feared, and it happened.

EPA’s Transport Rule does not allay these concerns. In fact, the
proposal presents a string and inflexible regulatory regime that
may be unworkable as a practical matter. If the agency finalizes
its rule on schedule, spring of 2011, it would allow for little more
than 6 months for compliance. Then a mere 2 years later a second
phase of caps would kick in, reducing SO, and NOx by 71 and 52
percent, respectively.

These timeframes do not recognize the realities associated with
designing, permitting, and installing the equipment to meet the
mandates. Because the proposal virtually eliminates emission trad-
ing the regulatory hurdles will be all that much greater. Adding to
the challenge, EPA is proposing to revise the emission caps as new
NAAQS are promulgated. This means that the electric sector will



10

face ever changing compliance hurdles that will provide little clar-
ity for business planning.

With the added uncertainty of future greenhouse gas controls,
the potential regulation of coal ash as a hazardous waste, the elec-
tric power industry is facing an uncertain and chaotic situation
that I believe is incumbent upon Congress to fix. And the chart be-
hind me is an indication of what they are going to be confronting,
2008 over here to 2017.

This is what I am looking at, if I am running a utility company.
Just think about this. Senator Carper, if we could work something
out, we could eliminate all of this stuff, or most of it, so that people
know where they are going, what am I going to have to do, how
much am I going to have to invest, what am I going to have and
so forth.

And this fear that I have is not unfounded. The 2009 National
Energy Technology Laboratory analysis titled GDP Impacts of En-
ergy Costs found that if 25 percent of the Nation’s coal generating
capacity is replaced with natural gas or renewables, electricity
prices would increase by 25 percent, GDP would decrease by 2.6
percent, and the economy would shed nearly 3 million jobs. I would
like to submit a copy of that report for the record.

Senator CARPER. Without objection, so ordered.

Senator VOINOVICH. Then you compare this to a recent Edison
Electric Institute analysis that depicts the cumulative effect of
pending EPA rules on the electric power sector. This analysis
shows that the agency’s actions have the potential to shutter over
120,000 megawatts of coal-fired generation by 2015. This is over 38
percent of our country’s coal fleet. And I would like to submit a
copy of that report for the record.

Senator CARPER. Without objection, so ordered.

Senator VOINOVICH. Indeed, a major service provider in Ohio,
AEP, projects that pending EPA regulations would cause them to
shutter 4,000 to 6,000 megawatts, 20 to 35 percent of their coal-
fired capacity, in their near eastern service area in the 2014-2015
timeframe. I have detailed testimony from AEP, and I would like
to have that submitted for the record.

Senator CARPER. Without objection, so ordered.

Senator VOINOVICH. We can alleviate these concerns by properly
coordinating the compliance obligations for the electric power sec-
tor while giving the industry a predictable compliance road map
over the next 10 to 20 years. This would promote efficiency, allow
companies to make strategic error investments to reduce emissions
and provide electric reliability.

For these reasons a 3-P strategy continues to make sense. I am
appreciative of the Carper-Alexander legislation. As you know, we
are trying to work together to see if we can’t get something done
in that arena. I would love to do it, because maybe we wouldn’t be
here 5 years from now talking about the same subject.

Thank you.

[The referenced material follows:]
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EXECUTIVE SUMMARY

This report analyzes the relationship between energy prices and economic
variables such as GDP and employment. Specifically it:

. Analyzes the short-run and long-run theoretical relationship
between energy costs and GDP

. Estimates the current and forecast costs of the major electricity
generation options: Fossil, nuclear, and renewables

. Analyzes estimates of the elasticity of GDP with respect to energy
prices

. Develops a methodology and spreadsheet tool that allows
estimation of the impact of electricity prices on GDP and jobs

. Uses the tool developed to conduct analyses and simulations of
various policy and price scenarios through 2030

. Uses the results obtained to derive implications concerning the role

of energy prices in the economy and NEMS handliing of the
relationship between GDP and energy costs

The research conducted here finds that most economists who have analyzed the
issue agree that there is a negative relationship between energy price changes and
economic activity, but there are significant differences of opinion on the economic
mechanisms through which price impacts are felt. Estimates of the impacts of oil
shocks have produced different results with smaller time-series econometric models
producing energy price change-output elasticities of -2.5 percent to -11 percent, while
large disaggregated macro models estimate much smaller impacts — in the range of -0.2
percent to -1.0 percent.

Coal is currently the low-cost option for generating electricity and is forecast to
remain so. As shown in Figure EX-1, there is a negative relationship between electricity
prices and a state’s use of coal to generate electricity: The higher percentage of coal
used to generate electricity, the lower the electricity rate.

in terms of both fuel prices and levelized cost of electricity (LCOE) coal is the
low-cost option for producing electricity — Figure EX-2.

Future LCOE costs are difficult to estimate, but EIA and others may be
underestimating future LCOEs for nuclear and renewables. Especially for renewables,
proper accounting for capacity factors, intermittency, reliability, back-up power,
transmission requirements, and subsidies may significantly increase the actual LCOEs.

vi
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Figure EX-1
The Relationship of State Average Electricity Prices and Coal Fuel Inputs — 2007
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0
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coal in electric power

Source: U.S. Energy Information Administration, Selected Electric Industry Summary

Statistics by State and Electric Power Sector Consumption Estimates; and Management
Information Services, Inc., 2009.

Figure EX-2
Estimated Levelized Costs per MWH

Source: Management Information Services, Inc., 2009.

vii
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Review of the literature revealed a number of studies that estimated the energy
price/GDP elasticities — Table EX-1. On the basis of this review and an analysis of
studies conducted to estimate the impact on GDP of changes in energy prices, we
determined that a reasonable elasticity estimate is -0.1, which implies that a 10 percent
increase in energy prices will result in a one percent decrease in GDP.

Table EX-1
Summary of Energy-GDP Elasticity Estimates
Year Analysis Published Author Elasticity Estimate
2009 Blumel, Espinoza, and Domper -0.85t0-0.16
2008 Kerschner and Hubacek -0.03 0 -0.17
2008 Sparrow -0.3
2007 Maeda -0.0310-0.75
2007 Citigroup -0.3t0-0.37
2007 Lescaroux -0.110-0.6
2008 Rose and Wei -0.1
20086 Oxford Economic Forecasting -0.03t0-0.07
2006 Considine -0.3
2006 Global Insight -0.04
2004 1EA -0.08 to -0.13
2002 Rose and Young -0.14
2002 Kiein and Kenny -0.0640-013
2001 Rose and Ranjan -0.14
2001 Rose and Ranjan -0.05 to -0.25
1999 Brown and Yucel -0.05
1996 Rotemberg and Woodford -0.25
1996 Gardner and Joutz -0.072
1996 Hewson and Stamberg -0.14
1996 Hooker -0.07 t0 -0.29
1995 Lee and Ratti -0.14
1982 Anderson -0.14
1981 Rasche and Tatom -0.05 to -0.11

Source: Management Information Services, Inc., 2009.

A methodological tool was developed here that permits the estimation of the
economic and jobs impacts of changes in energy-related assumptions and variables.
The major parameters of the tool include dollar base, forecast year, electricity
generation options, electricity demand, electricity production among the generation
options, LCOEs of the electricity generation options, average price of electricity,
elasticity of GDP with respect to electricity prices, GDP, GDP/jobs relationships, and
others. The 2010 basic reference parameters are shown in Table EX-2. The tool is
flexible enough to consider many variations in assumptions and variables, and it can be
augmented and expanded.

viii
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Table EX-2
2010 Reference Parameters
Electric Power Sector - 2010 Totu] Percent] c/kWh
Coal T ; 207 51% 6.9
Noddear e _— P B T
Natural Gas e e ‘, 7
Onshore Wind ) ! 1.1 3% 17.4
Other - . e “at ’10%,‘ g1
! Hydroelectrlc 27 7% - 62
G e . o2 o 100
Offshore Wind D X "~ 293
| Solar Thermal o 00" 329
el U . . e 1% ‘14 p
; Biomass . e . . 03 % ’10 3
Othor . R . o'
Total
Calculated average price of electricity (cents/kWh)

2010 reference price of electricity (cents/kWh)

This resuits in an increase of electncty prices of “‘0.0% )
‘With electricity account:ng fortotal u.s.
2010 energy consumpt!on at  100%

‘With the average us. ;obslbslhon$ GDP ratio at )
the reduction in U.S. jobs (thousand FTE) is: 0

Source: Management Information Services, Inc., 2009.

Five analyses were conducted using the methodology and tool to obtain insight
into the level of feedback to GDP that may be captured by NEMS:

2010 Test Case Scenarios

2020 Decarbonization Scenarios

Assessment of the EIA Analysis of the Lieberman-Warner Bill
Assessment of the High Macro $30 carbon tax case (from Activity
)]

. Assessment of the High Renewables-based Power case (from
Activity Hl)

* o @ @
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2010 Test Case Scenarios

Hypothetical test case scenarios were conducted to obtain an indication of the
likely impact of substantially reducing U.S. coal-fired electricity generation in the near
future and replacing it with natural gas and renewables. It was hypothesized that in
2010 coal-fired electricity generation is reduced by 25 percent and that half of the
reduction is replaced by an increase in natural gas generation and half by increased
renewables. The findings indicated that the 2010 economic and jobs impacts are
significant and may result in:

. Average electricity prices increases of nearly 25 percent
. GDP reduction of $285 billion (2007 doliars) — 2.6 percent
. Job iosses of 2.9 million — slightly more than two percent

2020 Decarbonization Scenarios

A proposal to transform the U.S. electricity grid to carbon-free energy within 10
years was analyzed, and several simulations were conducted of the likely economic and
jobs impact in 2020 of the proposal. The findings indicated that the economic and jobs
impacts of the 2020 decarbonization proposal may be severe:

. Average electricity prices could increase by 50 — 80+ percent

. GDP could be reduced by $700 billion to nearly $1.3 trillion (2007
dollars) — about five to over eight percent

. Job fosses could total 6.3 million to nearly 11 million — about four to
seven percent.

Assessment of the EIA Analysis of the Lieberman-Warner Bill

An assessment was made of the EIA projection of the economic impacts of the
Lieberman-Warner Climate Security Act of 2007, which would regulate GHG emissions
through market-based mechanisms. The objective was to assess the reasonableness
of the EIA findings of the likely economic and jobs impact of LW, and the findings
indicated that:

. The increase in electricity prices under the EIA scenarios analyzed
would be somewhat higher than estimated by EIA.

U The GDP and jobs losses under the EIA scenarios analyzed would
be much higher than estimated by ElA.

. The EIA methodology and NEMS implicitly assume that increased

electricity prices have relatively littie impact on GDP or jobs.

The lack of impact in the EIA report of electricity prices on GDP or jobs is difficult
to reconcile with decades of results reported in the literature, and the implication in the
EIA analysis that the elasticity estimate is virtually 0 is open to question. This is an
important issue deserving of further research.

X
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Assessment of the High Macro $30 Carbon Tax Case

The results of the NEMS High Macro $30 carbon tax case (from Activity [l) were
analyzed to obtain insight into the level of feedback to GDP that may be captured by
NEMS. The analysis raised some questions about the NEMS-generated results. For
example, the High Macro case represents a major shift away from coal and NG and in
favor of nuclear power and renewables, and electricity prices in 2030 are 34 percent
higher than in the ARRA reference case. However, using NEMS data, it is difficult to
simulate electricity prices that high.

Second, NEMS is forecasting that real GDP will increase 3.3 percent annually,
2010 through 2030 ~ a rather high long term real growth rate, especially when total
electricity consumption is growing at only one percent annually over the same period.

Third, NEMS forecasts a very large growth in U.S. exports over the period,
increasing from 11 percent of GDP in 2010 to 25 percent in 2030 — increasing 7.3
percent annually, and by the latter year the U.S. has an export surplus of nearly $700
billion (2007 dollars). This is questionable — especially when electricity consumption is
increasing only one percent annually.

Under the High Macro case, real U.S. 2030 GDP will be 12 percent higher ($6.3
trillion in 2007 dollars) than under the ARRA reference case, and this may not be
consistent with the fact that electricity prices under the High Macro case are 34 percent
higher than under the ARRA reference case. This also indicates that the NEMS model
here implicity assumes that the electricity price-GDP elasticity is actually positive:
Increased electricity prices increase GDP. This is contrary to results reported in the
literature and differs from the results derived here using the tool

Assessment of the High Renewables-based Power Case

The resuits of the NEMS High Renewables-based Power case (from Activity Hl)
were analyzed to obtain insight into the level of feedback to GDP that may be captured
by NEMS. The analysis indicated that the NEMS-generated resuits for this case
generated less variance than did the High Macro case. For example, the High
Renewables case represents a major shift away from coal in favor of renewables, but
electricity prices in 2030 are only about three percent higher than in the ARRA
reference case. Using the NEMS data indicates that electricity prices should be
somewhat higher — in the range of 10.5¢/kWh to 11¢/kWh, six to 12 percent. However,
given the uncertainties inherent in any forecasts, it is not clear that these differences are
statistically significant.

Second, NEMS is forecasting that real GDP will increase 2.7 percent annually,

2010 through 2030. For the U.S., this would represent good economic performance,
but something that may be achievable.

xi
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Finally, under the High Renewables case, real U.S. 2030 GDP will be virtually
identical to GDP under the ARRA reference case, which indicates that the NEMS model
here implicitly assumes that the electricity price-GDP elasticity is zero. This is contrary
to studies in the literature but, given the small increase in electricity prices it may not be
significant.

Using the tool indicates that under the High Renewables case:

. A three percent increase in electricity prices implies that 2030 GDP
should be about $70 billion less and that total jobs shouid be about
500,000 less than forecast using NEMS.

. Using the mean estimate of the MISI electricity price forecasts
indicates that 2030 GDP shouid be about $330 billion less and that
total jobs should be about 1.6 million less than forecast using
NEMS.

Summary of Major Findings

The major findings of the research reported here are:

. Energy and energy prices affect GDP, and there is a negative
relationship between energy price changes and economic activity.
. The U.S. economy is still heavily dependent on energy, and this

dependency can be measured by how much output can be created

by a given energy input.

. Electricity is increasing in importance in the U.S. economy and thus
the impact of electricity and electricity prices on GDP and other
economic variables will be gradually increasing over time.

. NEMS may not adequately capture the impacts on GDP of changes
in energy costs, and a methodology and tool were developed here
to explore this relationship. The tool quantifies the relationship
between electricity prices and the economy and permits the
estimation of the economic and jobs impacts of changes in energy-
related assumptions and variables.

. The tool cannot compare to NEMS or similar large scale
econometric models, but it can offer valuable insights and can
provide advantages in terms of cost, transparency, ease of use,
and rapid turnaround over very large, complex models.

. Analyses were conducted using the tool to obtain insight into the
level of feedback to GDP that may be captured by NEMS, and
these analyses indicated that:

W The economic and jobs impacts of displacing coal generation
could be significant in terms of electricity price increases,
reduction in GDP, and job losses

B Attempts to “decarbonize” electricity generation by 2020 may
have severe impacts on the U.S. economy and job market

xii
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The EIA methodology and NEMS seem to imply that increased
electricity prices have relatively little impact on GDP or jobs

NEMS may underestimate the impact of coal displacement scenarios
on GDP and jobs

xiii
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I. THEORETICAL ANALYSIS OF THE RELATIONSHIP
BETWEEN ENERGY COSTS AND GDP

Beginning with the oil supply shocks of the 1970’s, analyses that have addressed
the impact of energy price shocks on economic activity have produced, and continue to
produce, a steady stream of reports and studies on the topic. No attempt to
comprehensively review this large body of literature is made here." Rather, here we
present an overview of the major issues that have been raised by these studies, the
different paths of analysis that have been taken, and the major findings that have
significant -- although not always universal -- support.

This overview first analyzes the issues surrounding attempts to gauge the short-
run impacts of energy price changes and then examines some of the issues involved in
studies of the long-run impacts. The latter section includes a brief summary of some of
the new directions in growth theory that integrate energy as an explanatory factor into
long-term growth models.

LLA. Short-Run Effects

Following the two disruptive oil shocks of the 1970’s, what began as a seemingly
straight forward attempt to establish the quantitative relationship between oil price
changes and the economy has evolved over the last three decades into an ongoing
scholarly debate. While most economists who have examined this issue agree that
there is an inverse relationship between energy prices and economic activity, there is
little agreement as to the size of the relationship, the channels through which energy
price changes alter economic activity, or how stable the relationship might be, to list just
three of the areas of dispute.

James Hamilton is generally credited with writing the first influential paper to
demonstrate that there was causality that ran from oil price increases and U.S.
recessions.? In his paper, Hamilton argued that oil price increases had been
responsible for all but one of the U.S. recession since the end of WWII. Other scholars
produced studies that supported Hamilton’s findings, either with respect to the U.S.
economy or with respect to the economies of other countries.

"The body of literature on this topic is large and there are several relatively recent reviews of this
literature. See, for example, Donald E. Jones, Paul N. Leiby and Inja K. Paik, “Oil Price Shocks and the
Macroeconomy: What Has Been Learned since 1996°, The Energy Joumal, Vol. 25, No. 2, 2004. (This
paper is an update of an earlier review that Jones and Leiber authored in 1996.); Lutz Kilian, “The
Economic Effects of Energy Price Shocks”, Journal of Economic Literature, Vol. 48, No. 4, 2008, pp. 871-
909; Stephen P.A. Brown, et al, “Business Cycles: The Role of Energy Prices”, FRB of Dallas Working
Paper, Number 0304; Paul Segal, “Why Do Oil Price Shocks No Longer Shock?” WPM 35, Oxford
Institute for Energy Studies, New College, Department of Economics, University of Oxford. October 2007.
2James D. Hamilton, “Oil and the Macroeconomy since World War 11,” Journal of Political Economy, vol.
91, 1983, pp. 228-248.
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As this work progressed, it was not long before researchers began to find
anomalies in the published research that raised questions about how solid the economic
relationship between oil prices and economic activity actually was. Some of the more
contentious issues concerned the mechanisms through which oil price changes
impacted economic activity, the reason or reasons why oil price impacts apparently
were asymmetric - - causing economic recessions when prices increased, but producing
no economic boom when prices declined, as they did during much of the 1980's, and
whether or not it was oil price shocks or something else (monetary policy) that caused
the reaction.

One of the earliest questions raised asked how increases in the price of oil, even
as large as those experienced during the 1970's, could cause such disproportionally
large decreases in economic output, since the value of oil consumed in the economy
was such a small share of total output — around three to five percent. The standard
model for assessing the impact of an oil change was a neoclassical production function
that related real economic output, Y, to inputs of capital, K, labor, L, and energy, E.

Y = F(KLE)

In a competitive market, firms would buy a resource input, say energy, up to the
point where the price of the input was equal to the marginal vaiue product of the input,

Pe = pFe(LK.E)

where Pg is the partial derivative of F with respect to E. Multiplying both sides of this
equation by E (Energy) and dividing by pY (the value of total output) resuits in the
equation

Pe EpY = pFe(LK E)E/Y

The left side of the equation shows the value of energy as a share of total output
and the right side is the elasticity of output with respect to energy use. Since the share
of energy in total output was, as noted, relatively small, how could the analysis explain
the relatively large changes in output? As a result of the conundrum, research turned to
looking for alternative routes by which oil price changes could impact output.

The description above of the anticipated impact of an oil price shock operating
through production, as an increase in the price of an input, is an example of a supply
shock to a market. The increase in the input price results in a supply-side impact to the
market. In a competitive equilibrium, one can then analyze what the expected change
in output, prices and other variables, such as the interest rate might be. in a classical
macro model, a decrease in aggregate supply caused by an increase in oil prices would
be expected to raise prices, lower output (GDP) and raise interest rates. Interest rates
would increase as consumers, faced with higher prices, save less or borrow more,
increasing real interest rates.
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These changes - lower output, higher prices, and higher interest rates — describe
the changes in the economy that followed the oil price shocks of the 1970’s. In other
words, the prediction of the theory seemed to be corroborated by the historical record.
To match results of the theory with the historical record and to compare these findings
with alternative ideas about how oil shocks impact the economy, Brown, et at.® created
a table which is reproduced below.

Table I-1
Expected Responses to Rising Oil Price
Real GDP Price Level Interest Rate
Historical Record Down Up ip
Classic Supply Shock Down Up Up
Aggregate Demand Shack Down Down Down
Monetary Shack Down Down Tp
Real Balance Effect Dawn Down Tp

Source: Steven Brown, Mine K. Yucel, and John Thompson, 2004.

One obvious channel through which energy price impacts might operate is
through a decrease in demand, since much oil is imported and the income from the
higher prices resuits in a transfer from domestic consumers to foreign producers who
may or may not spend the earnings in the U.S. The loss of real income is comparable
to a tax increase and it reduces aggregate demand through four possible channels: ¢

. Higher oil prices reduce discretionary income leading to less
spending

. The price shock may create uncertainty and cause consumers to
postpone discretionary spending

. Consumers may increase precautionary saving

. Consumers may decrease the consumption of goods, such as
automobiles, that are complementary with the use of petroleum
products.

The result is less aggregate demand, leading to falling prices and output. Also,
foreign oil producers tend to save more than U.S. consumers, which results in
downward pressure on interest rates. Thus, the anticipated impacts of a reduction o
aggregate demand produces resuits that may not agree with the historical record,
except for the reduction in output.

3Steven Brown, Mine K. Yucel and John Thompson, “Business Cycles: The Role of Energy Prices”, in
Encyclopedia of Energy, C.J. Cleveland, ed., New York, Academic Press, 2004. A review article is
available as a FRB of Dallas Working Paper, Number 0304, 2006. The chart is found on page 3 of the
working paper.

*These reactions to higher oil prices are spelied out in Lutz Kilian, “The Economic Effects of Energy Price
Shocks,” Journal of Economic Literature, Vol. 46, 2008, pp. 871-909 - see page 881.
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The third item in the table, “Monetary Shocks,” has a long and contentious history
in the literature on oil price shocks. Some of the early dissenters from the oil-shock
theory of post-WWI! recessions have argued that it has been monetary policy rather
than changes in the price of oil that has caused the downturns in output that seem
follow most episodes of oil price hikes. A seminal paper that argues this point is the
1997 paper by Bernanke, et al. in which they conclude that the recessions that followed
the 1973, 1979-80, and 1990 oil price increases could be almost entirely attributable to
monetary policy and not oil shocks.® Their argument is that it was restrictive monetary
policy that caused interest rates to increase and aggregate demand to fall leading, to
the recessions, and that the oil price increases had little influence on the downturn.
While two of the three highlighted variables in this theoretical construct of events do
move in the same direction as the historical record, a monetary tightening would tend to
reduce prices, not increase them.

The final item in the chart, the “Real Balance Effect” is an argument that was
offered as a possible explanation as to why seemingly small oil price changes had such
large impacts on the economy. Briefly, it was argued that increasing energy prices led
to increased demand for money to restore a desired level of portfolio liquidity. Unless
monetary authorities recognized this increased demand for funds and increased the
money supply, the increased demand for money would drive up interest rates, reduce
aggregate demand, and lead to a decrease in output. Table I-1 shows that a “Real
Balance Effect” would have the same impact as a tightening of monetary policy. As in
the case of a tightening of monetary policy, the resulting impacts parallel the historical
record in only two of the three variables — interest rates and output.

The above approaches to accounting for energy price shocks make the standard
assumptions regarding market competitiveness.  However, there have been other
approaches to explaining the outsized impact of energy price shocks that rely on market
imperfections. Most of these approaches involve imperfections on the supply side of
the economy and, therefore, would create impacts that mirror the historical record.

For example, Rotemberg and Woodford assume collusive pricing powers that
allow mark-ups to the original energy-price spike throughout the manufacturing chain.®
Their theoretical model can duplicate the impact on output found in the data, but their
assumption of such widespread collusive power is problematic. Another widely cited
paper by Finn accepts perfect competition, but adds to the increasing cost of energy
inputs large increases in the cost of capital depreciation as high energy costs render
energy-using capital non-productive. 7 Reductions in capital utilization reduce efficiency
and decrease output. Models of this type are called “putty-clay” meaning that once
decisions are made to instail a certain type of capital technology — the "putty” stage, the

5Ben S. Bemanke, Mark Gertler, and Mark Watson, “Systematic Monetary Policy and the Effects of Oil
Price Shocks,” Brookings Papers on Economic Activity, Issue 1, pp. 91-142, 1997,

5See J.J. Rotemberg and M. Woodford, “Imperfect Competition and the Effects of Energy Price Increases
on Economic Activity,” Journal of Money, Credit and Banking, Vol. 28, 1996, pp. 549-677.

"See Mary G. Finn, “Perfect Competition and the Effects of Energy Price Increases on Economic Activity,”
Joumal of Money, Credit and Banking, Vol. 32, 2000, pp. 400-416.
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decisions are not then alterable — the “clay” stage -- despite changes in the operating
environment (e.g., changing energy prices).

Other research has considered friction in labor markets to account for the size o
downturns following energy price spikes. For example, energy price increases have
exceptionally large adverse impacts on the transportation industry.® idied workers (and
capital) in the industry cannot be shifted easily to other employment owing to structural
issues and, perhaps, sticky wages. This increase in unemployed resources owing to
allocative inefficiencies magnifies the direct, aggregate effects of the energy price
change. Hamilton estimated that the downturn in the auto industry during the 1980 and
1990-91 recessions was enough to push the economy into recession from what might
well have been periods of “sluggish” growth.®

Asymmetric Impact

Aside from the issues discussed above, other controversies have characterized
the research on the energy shock-output relationship. One such issue is the apparent
asymmetry of energy shocks — they apparently have a greater negative impact when
prices increase than positive impacts when prices decline. This issue came to the
forefront during the 1980’s when a decline in energy prices failed to result in an
acceleration in growth similar to the decline in growth after the 1970’s energy price
increases.

One of the first analysts to rigorously investigate this anomaly was K. A. Mork'°
who found that when he introduced separate oil price variables for price increases and
price declines, the price increases had more of an effect than the price decreases.
Other researchers found similar results, although the classic aggregate supply-
aggregate demand model predicts that there should be no difference in response
whether the oil price shock is positive or negative. Several explanations have been
suggested for the anomaly, including an asymmetry of the price pass-through of oil
price changes to retail product (e.g., gasoline) price changes ~ price increases are
passed through more rapidly than are decreases.'’ Another possibility suggested was
that monetary policy responses to oil price increases were different than the responses
to an oil price decreases, and that it was this policy asymmetry that caused the
apparent difference in positive versus negative energy price changes.

8See, for example, Timothy F. Bresnahan and Valerie A. Ramey, “Segment Shifts and Capacity Utilization
in the U.S Automobile Industry,” American Economic Review, 83 (2), 1993, pp. 213-18.

9James D. Hamilton, “Causes and Consequences of the Oil Shock of 2007-08", presented at the
Brookings Panel on Economic Activity, April 2009; James D. Hamilton, Department of Economics, UC
San Diego, Working Paper, 2009, p. 29.

®See Knut A. Mork, "Business Cycles and the Oil Market," Energy Journal, Vol. 15, No. 4, Special Issue
$1994): pp. 15-38.

'Balke, Nathan S., et. al., “Oil Price Shocks and the U.S. Economy: Where Does the Asymmetry
Originate?” Federal Reserve Bank of Dallas, Working Paper No. 9911, 1999.

2See John Tatum, "Are the Macroeconomic Effects of Oil-Price Changes Symmetric?” Carnegie-
Rochester Conference Series on Public Policy, Volume 28, Spring 1988, pp. 325-368.
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Another possible explanation refied on the possibility that the same allocative
frictions that were identified as the cause of the size of oil price shock impacts could be
responsible for the asymmetrical effects. The reasoning is that although the aggregate
impact of a price decrease would shift the supply curve to the right resulting in
increased output, the same allocative adjustment problems that accompany price
increases would be present during price decreases, operating to slow growth and
partially offset any positive aggregate effect.  Finally, Lutz Kilian, who generaily
disputes the argument that energy price shocks are responsible for shifts in economic
activity, offers the explanation that the apparent asymmetry was caused by policy
changes (e.g., the 1986 Tax Reform Act) and not differences in the way that oil prices
changes impact the economy. ™

A Weakening Relationship

Aside from the possible explanation discussed above, some analysts contend
that the reason for the weak response of output to energy prices decreases during the
1980's was caused by a general weakening of the relationship, that the structure of the
economy had changed. Brown, et al. offers several possible reasons for the diminishing
impact of oil price changes. They discuss the role of a fall in the energy-to-GDP ratio,
the growing experience with oil price changes (In the 1970's the changes were a
“shock,” but by the 1980’s and 1990’s oil price changes were not so novel.), the fact that
strong productivity gains in the late 1990’s tended to hide the oil price-output
relationship and, finally, that the increases in energy prices in the 1990’s came from an
increase in aggregate demand and not from a decrease in aggregate supply.'*"®

The last explanation became popular during the run-up of energy prices in the
late 2000’s, prior to the onset of the financial crisis in 2008. There were a number of
articles and commentaries pointing to the fact that despite increasing oil prices, the
economy continued to grow. Perhaps most notable among these papers is one by
William Norhaus, in which he offered several of the factors discussed above as to why
higher oil prices failed to derail the economic expansion.'® Following the financial crises
of the summer and fall of 2008 and the subsequent economic implosion, most economic
commentary focused on the role of the financial sector as the primary cause of the
sharp downturn. There were those, however, who argued that the run-up in oil prices
was a significant factor behind the recession, pointing out that the economy began to
slow and that the NBER marked the start of the recession in December 2007 -- months
before the financial crises caused the bottom to fall out.””

*gee Kilian, op.cit., p. 891.

See Brown, et al., op.cit., p. 14.

*¥In addition to possible structural changes as explanations for the reduction of the force of oil price
shocks, several analysts considered other, more technical, reasons including the structure of equations
used to estimate impacts and the precise definition of what an “oil price shock” really was. See Jones, et
al., op. cit. p. 10, for a discussion if these issues.

*®Wilfiam D. Nordhaus, “Who's Afraid of a Big Bad Oil Shock?” Brookings Papers on Economic Activity,
{ssue 2 (Fall 2007), p. 219-240.

"See James D. Hamilton, “Causes and Consequences of the Qil Shock of 2007-08,” presented at the
Brookings Panel on Economic Activity, Department of Economics, UC San Diego, April 2009. Also, see
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What is the Size of the Relationship?

Not surprisingly, given the dozens of studies that have examined the relationship
between oil price shocks and the economy, there are numerous estimates of the size of
the response in GDP to a one percent change in the price of oil or energy. One
generalization that can be made from the results of these studies is that those estimates
that are the result of more simple time-series estimates of the impact of oil and energy
prices on the macroeconomy tend to be much larger than estimates made using large
disaggregated macroeconomic models of the economy. In the former case, estimates
tend to range from around 2.5 percent to up to 11 percent in an estimate by Hamilton. '

In contrast, disaggregated models, such as the models of the IMF, OECD and
Federal Reserve, tend to derive estimates that are much smaller, in the range of 0.2
percent to 1.0 percent. Jones, et al. explains the difference by pointing out that much of
the overall impact on GDP that results from an energy price shock comes as a result of
the friction in inter-sectoral resource allocation, and the large, disaggregated models are
not able to gauge these effects.’

.B. Long-Run Impacts

At the beginning of Section 1.A. in the discussion of the impact of changes in
energy prices in the short run, energy, E, was introduced as an explicit factor -- along
with labor and capital - in the production function that described the structure of the
aggregate supply curve. In the mainstream theories of jong-term economic growth,
energy plays no such role. Rather, growth is theorized as being a function of labor
(population), capital, and technological change.?°

A seminal article by Robert Solow in 1956 marked the beginning of mainstream
neoclassical growth theory.?'  Although his work on the issue of economic growth
earned Solow the Nobel Prize, the construct that he used to describe growth Q = f(L,K)
had a major flaw in that the two explicit exogenous variables, labor and capital,
explained littlie of the actual growth in the U.S. economy. A large “Solow residual,”
introduced as an exogenous unexplained variable accounted for most of the growth in
per capita income. Since this residual, that Solow identified as “technological progress”

Joe Cortright, “Driven to the Brink: How the Gas Price Spike Popped the Housing Bubble and Devalued
the Suburbs”, White Paper, CEOs for Cities, May 2008.

8See James D. Hamilton, “What is an Oil Shock?” Journal of Econometrics, v.113, April 2003, pp. 363 —
398. Jones, et al, op.cit, p. 12, has a discussion of some of the results of these estimates.

®See Donald W. Jones, et al, op.cit, p. 12. Also see Hilliard G. Huntington, *The Economic
Consequences of Higher Oil Prices,” final report for the U.S. Department of Energy, EMF SR 9, October
2005.

“This brief introduction and summary of mainstream economic growth theory draws heavily on the review
of the subject by Robert Ayres. See Robert U. Ayres, “Lecture 5: Economic Growth (and Cheap Oil)",
presentation made at the Lisbon, Portugal 2005 meeting of the ASPO Fourth international Workshop on
Oil and Gas Depletion.

*See Robert M. Solow, “A Contribution to the Theory of Economic Growth, Quarterly Journal of
Economics, vol. 70, 1956, pp. 65-94.
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was, as noted, unexplained, or exogenous, this class of models came to be known as
exogenous growth models.

During the 1980s, Pail Romer, Robert Lucas, and others initiated a new phase of
growth theory that has come to be known as “modern” or “endogenous” growth theory.
Their models were structured to include variables such as research and development
and human capital to explain the sources of Solow’s “technological progress.”22
While these new approaches have advanced growth theory, they have not served to
answer some of the fundamental questions about growth, such as why different
economies grow at different rates. Robert Ayres notes that while the neoclassical
endogenous growth models have “interesting features,” he also states “...... all of the so-
called endogenous growth models share a fundamental drawback: They are and are
likely to remain essentially theoretical because none of the proposed choices of core
variables (knowledge, human capital, etc.) is readily quantified, and the obvious proxies
(like education expenditure, years of schooling, and R&D spending) do not explain
growth.”®

Growth Theory and Energy

In a 2002 paper Ayres and his colleague Benjamin Warr asked the question
“Why should capital services be treated as a “factor of production” while the role of
energy services . . . . . is widely ignored or minimized?"®*  Ayres and Warr then
proceeded to discuss what they see as the two primary reasons behind the fact that
mainstream neoclassical economics ignores energy (and other resource) inputs when
creating models of economic growth. First, neoclassical theory assumes that the
productivity of a factor of production must be proportional to that factor's share of
national income. Labor and capital receive, by far, the largest shares of national
income, with payments to energy receiving very littte. Theory concludes then that
energy must be a negligible factor of production and can be ignored.

A second reason that neoclassical economists ignore energy is because of the
problem of causation. Correlation between energy use and growth may be the result of
growth leading to more energy use and not because energy use results in growth. %
The standard mainstream model, such as the EIA NEMS model, makes just this
assumption in its forecasts. That is, NEMS assumes that growth in the macroeconomy

“Fairly non-technical reviews of the development of endogenous growth theory can be found in Robert
W. Arnold, “Modeling Long-Run Economic Growth”, Technical Paper Series No. 2003-4, Congressional
Budget Office, Washington D.C. June 2003; Lars Weber, “Understanding Recent Developments in
Growth Theory”, Brandenburg University of Technology Cottbus, 2007; and Joseph Cortright, "New
Growth Theory, Technology and Learning: A Practitioners’ Guide,” Reviews of Economic Development
Literature and Practice, No. 4, report done under contract (99-07-13801) for the U.S. Economic
Development Administration by Impresa, Inc. 1424 NE Knott St, Portiand, Oregon.

2 See Ayres, op.cit, p. 8.

See Robert U. Ayres and Benjamin Warr, “The Economic Growth Modeis and the Role of Physical
Resources,”, INSEAD Working Paper, No. 2002/53/EPS/CMER, 2002, p. 4.

* Ayres and Warr, op.cit., pp. 4-6.
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is determined by exogenous factors such as population growth, technology growth, and
monetary, and fiscal policies. Demand for energy products is the result.?

As an alternative approach, Ayres and others recommend that growth models
include an energy variable as an explicit input. They contend that energy is an example
of an “engine of growth” that provides positive feedback cycles in the growth process as
depicted in the so-called Salter cycle — see Figure I-1.% Increases in low-cost energy
translate into fower prices for products and services, and this leads to greater demand.
The lower energy prices result from new discoveries, economies of scale, and technical
progress in the efficiency of energy use. In other words, as in the case of capital,
energy is a factor of production and should be treated as such.?

Models that have inciuded energy variables in the standard neoclassical
production function exg)lain most of the growth left unexplained in the standard two-
variable Solow mode.?

®See U.S. Energy Information Administration, “The National Energy Modeling System: An Overview
2003, report # DOE/EIA-0581 (2003).

Zayres, op.cit., p. 26.

*pyres, ibid., p. 4.

Zayres, ibid. p.4. notes the work of Bruce Hannon and John Joyce, “Energy and Technical Progress”,
Energy, vol. 6, pp. 187-195, 1981; Reiner Kummel, “Energy, Environment and Industrial Growth,” in The
Economic Theory of natural Resources, Physica-Verlag, Wuerzberg, Germany, 1982; Cutler J. Cleveland,
et al.,, "Energy and the U.S. Economy: A Biophysical Perspective,” Science, v. 255, pp. 890-97, 1984,
and others.
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Figure 11-1
Representation of the Slater Cycle
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Source: Robert U. Ayres, “Lecture 5: Economic Growth (And Cheap Oil),” INSEAD, Boulevard de
Constance, F-77305 Fontainebieau Cedex, France
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i COSTS OF ELECTRICITY GENERATION OPTIONS
IlLA. Fuel Costs for Electricity Generation
For decades, coal has been — and remains -- the least costly and least price-
volatile fuel for electricity generation. As shown in Figure II-1, coal costs to the
electricity generation sector have consistently been much lower and less volatile than
competing fuels.

Figure 1i-1
Electric Power Industry Fuel Costs, 1995 - 2009
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Source: U.S. Energy Information Administration, Receipts, Average Cost, and Quantity of Fossil
Fuels Through May 2009; and MiSI, 2009.

More recently, as shown in Figure 1I-2, EIA found that in May 2009, the price of
coal, petroleum, and natural gas to electricity generators increased slightly from the
previous month.*  Nevertheless, the salient point is that coal remains orders of
magnitude cheaper than the competing fuels:

. The average price paid for coal in May 2009 was $2.25 per MMBtu,
up 0.9 percent from the price paid in April. It was 9.8 percent
higher when compared with the May 2008 price of $2.05 per
MMBtu.

*U.S. Energy Information Administration, Electric Power Monthly, August 2009.
11
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. The average price paid for petroleum liquids increased from $9.15
per MMBtu in April 2009 to $9.41 in May. This was a 2.8-percent
increase from April and a 46.3-percent decrease from May 2008.

. The average price paid for natural gas by electricity generators in
May was $4.46 per MMBtu, a 1.4-percent increase from the April
2009 level of $4.40 and a 58.3-percent decrease from May 2008.

Figure 1i-2
Electric Power Industry Fuel Costs, June 2008 through May 2009
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Source: U.S. Energy Information Administration, Electric Power Monthly, August 2009

The overall price paid by electricity generating plants for fossil fuels was $2.95
per MMBtu in May 2009, a 3.5-percent increase from April 2009 and a 32.0 percent
decrease from May 2008. Year-to-date (January through May) 2009 prices compared
to the same period last year were up 15.9 percent for coal, down 43.8 percent for
petroleum fiquids, and down 45.7 percent for natural gas.

Further, EIA forecasts that coal fuel prices for electricity generation will remain
low and that their price advantage will increase. As shown in Figure {l-3, EIA forecasts
that:

. In 2015, coal costs will be 10.6 percent of those of distillate fuel oil,

12.5 percent of those of residual fuel oil, and 32.4 percent of those
of natural gas

12
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. In 2020, coal costs will be 9.3 percent of those of distillate fuel oil,
11.2 percent of those of residual fuel oil, and 27.9 percent of those
of natural gas

. In 2030, coal costs will be 8.8 percent of those of distillate fuel oil,
10.8 percent of those of residual fuel oil, and 24.4 percent of those
of natural gas

Figure 1I-3
EIA forecast of Electricity Generation Fuel Prices
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Source: U.S. Energy Information Administration, 2009.

I1.B. Coal Generation and State Electricity Rates

Coal-fueled power plants produce over 50 percent of U.S. electricity, and 23 of
the 25 power plants in the U.S. that have the lowest operating costs (and therefore
provide power to their consumers at the lowest prices) are powered by coal. In states
where coal is used for the highest percentage fuel mix, electricity production costs and
rates are the lowest. Figure lI-4 shows that, in general, states that use coal to generate
most of their electricity have electric rates that are only about half as large as those of
other states.

13
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Figure 11-4
States that Rely on Coal Have Low-Cost Electricity
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The relationship between coal generation and electricity costs is further
illustrated in Figure 1I-5, which shows the correlation between state average electricity
prices and percent of that state’s electricity provided by coal.®' This figure illustrates
that, in general, there is a strong negative relationship between electricity prices and the
use of coal to generate electricity: The higher percentage of coal used to generate
electricity, the lower the electricity rate.

S'All four states classified by EIA as “Primarily Hydroelectric” have been excluded from Figure -5 since
their low electricity rates are attributable to cheap hydroelectric power and not necessarily coal. These
states are Idaho, Washington, Oregon, and South Dakota.
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Figure lI-5
The Relationship of State Average Electricity Prices and Coal Fuel Inputs - 2007
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Source: U.S. Energy Information Administration, Selected Electric Industry Summary Statistics by State
and Electric Power Sector Consumption Estimates; and Management information Services, inc., 2009.

fI.C. LCOE Plant Costs

The levelized cost of electricity (LCOE) is the constant doliar electricity price that
would be required over the life of the plant to cover all operating expenses, payment of
debt, accrued interest on initial project expenses, and the payment of an acceptable
return to investors. LCOE is comprised of three components: Capital charge, operation

and maintenance costs, and fuel costs. Capital cost is generally the largest component
of LCOE.

Levelized costs represent the present value of the total cost of building and
operating a generating plant over its financial life, converted to equal annual payments
and amortized over expected annual generation from an assumed duty cycle. The key
factors contributing to levelized costs include the cost of constructing the plant, the time
required to construct the plant, the non-fuel costs of operating the plant, the fuel costs,
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the cost of financing, and the utilization of the plant. The availabilitg of various
incentives including state or federal tax credits can also impact these costs. 2

Levelized costs can be useful when comparing different technology options to
satisfy a given duty cycle requirement. For example, LCOE could be used to determine
the lowest cost new capacity available to satisfy a need for baseload power that wouid
be expected to operate at a 70 percent capacity factor or higher.

Levelized costs for different technologies can be evaluated using appropriate
capacity factors, which generally correspond to the maximum availability of each
technology.®® However, it should be noted that a technology such as a conventional
combined cycle turbine that appears relatively expensive at its maximum capacity factor
may be the most attractive option when evaluated at a lower capacity factor that would
be associated with an intermediate load duty cycle. Simple combustion turbines
(conventional or advanced technology) are typically used for peak load duty cycles, and
are thus evaluated at a 30 percent capacity factor., The duty cycle for intermittent
renewable resources of wind and solar is not operator controlled, but dependent on the
weather or solar cycle. The availability of wind or solar will not necessarily correspond
to operator dispatched duty cycles and, as a result, their levelized costs are not directly
comparable to those for other technologies, even where the average annual capacity
factor may be similar. In addition, intermittent technologies do not provide the same
contribution to system reliability as dispatched resources, and may require additional
system investment to achieve a desired level of reliability — see the discussion in
Section 1i-D.

Reliable, comparable, consistent LCOE estimates for existing generation options
are difficult to obtain. For example, EIA AEO documents do not provide these because
these reports are forecasts and EIA only estimates projected costs for building new
capacity.>*

The Brattle Group has estimated the current LCOE costs of standard baseload
options, and these are summarized in Table {l-1. Cost estimates range between 7.8
¢/kWh for coal (super critical) to 11.6 ¢/kWh for wind with gas backup.

3E|A, “Levelized Cost of New Generation Resources from the Annual Energy Outiook 2009,” 2009.
Bwhile there are no definitive utilization breakpoints, baseload plants are facilities that operate almost
continuously, generally at annual utilization rates of 70 percent or higher. Intermediate load plants are
facilities that operate less frequently than baseload plants, generally at annual utilization rates between
25 and 70 percent. Peaking plants are facilities that only run when the demand for electricity is very high,
generally at annual utilization rates less than 25 percent.

ElA staff communications with MIS|, August and September 2009.

16



39

Table 1i-1
Estimated Levelized Costs per MWH
] 2

; Cost of Transport

‘Type of Plant . . Capital . Fixed O+M Fuel Variable 0+M CO2Price & Storage = Tofal
:Coal {Super Critical} 38.09 556 16.80 400 1279 000 © §7824
CoalfGCC)  sM 6§ 1380 500 w48 000 S10020
‘Coal IGCC with Sequestration]  71.38 817 21.00 6.00 158 1448 §112.59
Natural Gas {Combined Cycle} . 1343 217 56.00 150 6.25 0.00 §79.34
‘Natural Gas {Combined Cycle) 1343 217 70.00 .15 . 625 000 $93M
‘Wind with gas back-up 56.65 293 7 o500 T 110 ' 4.06 o 1574
Nuclear 88.85 1118 831 448 000 . o000 §110.82

Source: The Brattle Group, 2009.

A large U.S. energy company has estimated the current LCOE costs of major
baseload options and has made these data available to MiSI. These are summarized in
Table 1-2 and Figure -1, and indicate that costs range from 6.1 ¢/kWh for coal (super
critical) to 13.3 ¢/kWh for wind without gas backup

Table ii-2
Estimated Levelized Costs per MWH
Temp and
Perm
Construction Variable | Waste
. . . Cost FixedO+M  Fuel = O«M Disposal - Total
Coal {Super Critical) B 507 .. .12 - 400 000 . 8100
:Coat {Uitra Super Criticai} 3710 507 16.80 4.00 ~0.00 6297
‘Coal IGCC) 53.11 6.34 19.60 400 T 0.00 83.06
Natural Gas {Combined Cycle} 139 . 228 " 5600 150 = 0.00 73.69
‘Wind {w/ 65% gas) Ueg32 190 3815 110 000 99.47
Wind {only 25% available) 12482 175 0 550 080 " 0.00 13257
‘Nuclear 88.20 10.15 10.00 4.88 0.00 113.2%

Source: Management Information Services, Inc., 2009.
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Figure 111
Levelized Cost of Efectricity by Fuel Type
Baseload Options 90% Utilization
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Source: Management information Services, Inc., 2009.

One of the largest U.S. combined electric and natural gas utilities conducted a
detailed analysis for planning purposes of the current LCOE costs of baseload options
at several utilities and provided these estimates to MISI. As shown in Figure 11-2, these
current LCOE costs range from 6¢/kWh for coal super critical to 13.5¢/kVWh for wind.
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Figure 1I-2
Estimated Levelized Costs per MWH
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Source: Management information Services, Inc., 2009,

Pennsylvania State University estimated 2005 LCOE costs in Pennsylvania,*®
and these are shown in Figure 1i-3

*Rose, Adam, and Dan Wei, The Economic Impacts of Coal Utilization and Displacement in the
Continental United States, 2015, report prepared for the Center for Energy and Economic Development,
Inc., Alexandria, Virginia, the Pennsylvania State University, July 2006.
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Figure 1i-3
Estimated 2005 Pennsylvania Levelized Costs per MWH
¢/kWh (2007 dollars)
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Source: Pennsyivania State University

In 2007, MIT conducted a comprehensive analysis of coal generation costs and
reviewed and critically analyzed seven coal technology design and cost studies.>®
These studies estimated the required capital cost and LCOE for current coal-based
generating technologies. The capital costs for each study were developed
independently and thus exhibited considerable variation. Further, the financial and
operating assumptions that were used to calculate the LCOE varied from study to study,
which also added variability to the LCOE. ¥

To allow comparison of capital costs, O&M costs, and the LCOE among these
studies, each was reevaluated using a common set of operating and economic
parameters. In addition to comparable economic parameters, MIT used a capacity
factor of 85 percent, and a fuel cost of $1.50/million Btu for the PC and IGCC cases,
and $1.00/million Btu for the CFB case. Each study was adjusted to a 2005 year cost
basis. The results of the re-evaluation using the normalized economic and operating
parameters are summarized in Figures 11-4 and 1I-5 for the PC and CFB, and the IGCC
cases, respectively.

*Massachusetts Institute of Technology, The Future of Nuclear Power, 2003
3several studies that were on a substantially different basis or fell well outside the range expected were
not included in the MIT analysis because there was no adequate way to effectively evaluate them.
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Converting the 2005 dollar data in these figures to 2007 dollars indicates that:

. The LCOEs for air-driven technologies range from 4.8¢/kWh to 5.1
¢/kWh for subcritical and from 8¢/kWh to 9¢/kWh for subcritical with
amine capture

. The LCOEs for Oxygen-Blown technologies range from 5¢/kWh to
5.1¢/kWh for IGCC and from 7¢/kWh to 7.8¢/kWh for oxy-fuel with
PC

Figure li4
LCOEs From Design Studies of Air-Driven Generating Technologies — “as
Reported” and for Normalized Economic and Operating Parameters
(2005 doliars)

Source: Massachusetts Institute of Technology, 2003.
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Figure II-5
LCOEs From Design Studies of Oxygen-Blown Generating Technologies —- “as
Reported” and for Normalized Economic and Operating Parameters
(2005 dollars)

Source: Massachusetts Institute of Technology, 2003.

In 2003, MIT conducted a comprehensive analysis of nuclear power costs
compared to other baseload options, and in 2009 these findings were revised and
updated.® With regard to nuclear power, MIT found that, while there has been some
progress since 2003, increased deployment of nuclear power has been slow both in the
United States and globally, in relation to the illustrative scenario examined in the 2003
report. While the intent to build new plants has been made public in several countries,
there are currently few firm commitments to construction projects outside of Asia, in
particular China, India, and Korea. Even if all the announced plans for new nuclear
power plant construction are realized, the total will be well behind that needed for
reaching a thousand gigawatts of new capacity worldwide by 2050. In the U.S., only
one shutdown reactor has been refurbished and restarted and one previously ordered,

*®Massachusetts Institute of Technology, The Future of Nuclear Power, 2003; Massachusetts Institute of
Technology, Update of the MIT 2003 Future of Nuclear Power Study, 2009. See the discussion in Roger
H. Bezdek, “Nuclear Power Economics and Prospects in the USA," International Journal of Nuclear
Governance, Economy and Ecology, Vol. 2, No. 3, (June 2009), pp 262- 280.
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but never completed reactor, is being completed. No new nuclear units have started
construction.

The 2003 report found that “In deregulated markets, nuclear power is not now
cost competitive with coal and natural gas. However, plausible reductions by industry in
capital cost, operation and maintenance costs and construction time could reduce the
gap. Carbon emission credits, if enacted by government, can give nuclear power a cost
advantage.” The 2009 MIT update reported that the situation essentially remained the
same. While the U.S. nuclear industry has continued to demonstrate improved
operating performance, there remains significant uncertainty about the capital costs and
the cost of its financing, which are the main components of the cost of electricity from
new nuclear plants.

MIT found that since 2003, construction costs for all types of large-scale
engineered projects have escalated dramatically. The estimated cost of constructing a
nuclear power plant has increased at a rate of 15 percent per year heading into the
current economic downturn. This is based both on the cost of actual builds in Japan
and Korea and on the projected cost of new plants planned for in the U.S. Capital costs
for both coal and natural gas have increased as well, although not by as much. The
costs of natural gas and coal that peaked sharply is now receding. Taken together,
these escalating costs leave the situation close to where it was in 2003.%

Table 1I-3 updates the cost estimates presented in the 2003 study, and Figure H-
4 shows these estimates in 2007 dollars.

*The 2003 study concluded that “The sober warning is that if more is not done, nuclear power will
diminish as a practical and timely option for deployment at a scale that would constitute a material
contribution to climate change risk mitigation.”
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Table H-3
Estimated Costs of Electricity Generation Alternatives
LCOE
Ovatnight Fue! Base C";;éaert;g‘; / w/ same cost
Cost Cost Case 10, of capital
S/kW $/mmBtu ¢/kWh ¢/kWh ¢/kWh
A B D
MIT {2003}
$2002
{11 Nuctear 2,000 047 6.7 53
[2]Coal 1,300 120 43 64
{3) Gas 500 3.50 4. 5.1
Update N T
$2007
{4} Nuclear 4,000 0.67 84 6.6
{5]Coal 2,300 260 6.2 83
{6] Gas 850 7.00 6.5 74

Source: Massachusetts Institute of Technology, 2009.

Figure 11-6
Estimated Costs of Electricity Generation Alternatives

¢/kKWh (2007 dollars)

Nuclear

Coal

Naturai Gas

Source: Massachusetts {nstitute of Technology, and Management
information Services, 2009.
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In 2007, NETL estimated LCOEs for fossil energy power systems, specifically
IGCC, PC, and NGCC plants, using a consistent technical and economic approach that
accurately reflected market conditions for plants starting operation in 2010.%° These are
shown in Figure H-7.

Figure 1I-7
LCOE by Cost Component

LGOE, millsfkWh

Cof  CoPWCOr Gt Sheiw  Duborfom  Subtiical Supercecs) Sparet ~
G2 Caplure oo PC PCw OO0 FC PCw 002 co2
Capiuore: Caprre Capturn Capure Capture

Source: National Energy Technology Laboratory, 2007.

ElIA estimated levelized costs of new generation resources for AEO, 2009. lts
reports are forecasts, and EIA only has projected costs for building new capacity. it
does not have estimates for 2007 or 2010, since a new plant could not be licensed and
built in that time.*'

While EiA does not publish detailed LCOE estimates as part of its AEO studies, it
did provide MIS! with unpublished forecasts of these costs for 2020 and 2030. Table il-
4 provides the average national levelized costs for the generating technologies
represented in NEMS as configured for the updated Annual Energy Outlook 2009
reference case.*? In this table, E!A contends that the LCOE for each technology is

“*Research and Development Solutions, LLC, and Parsons Corporation, Cost and Performance Baseline
for Fossil Energy Plants, report prepared for the National Energy Technology Laboratory, DOE/NETL-
2007/1281, August 2007.

“'E|A staff communications with MISI, August and September 2009.

“2provided by EIA staff to MISI in August 2009. The original fuil report and updated reference case are
available at hitp://www.eia.doe.gov/oiaffaeo/index.html.
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estimated based on appropriate capacity factors for each technology. The costs shown
in the table are national averages; however, there is significant local variation in costs
based on local labor markets and the cost and availability of fuel or energy resources
such as windy sites.

Table 11-4

EIA Forecasts of Estimated Costs of Electricity Generation Alternatives
#/kWh (2007 doliars)

Plant Type 2020 2030
Conventional Coal 92.6 81.9
Advanced Coal 99.8 84.4
Advanced Coal with CCS 113.5 93.1
Natural Gas-fired

Conventional Combined Cycle 85.8 87.3
Advanced Combined Cycle 81.4 81.8
Advanced CC with CCS 113.5 106.2
Conventional Combustion Turbine 143.4 145.7
Advanced Combustion Turbine 125.6 120.3
Advanced Nuclear 101.8 84.1
Wind 138.8 118.7
Wind - Offshore 219.8 176.6
Solar PV 369.5 268.4
Solar Thermal 247.3 187.1
Geothermal 96.8 83.9
Biomass 103.0 85.8
Hydro 111.5 95.9

Source: U.S. Energy Information Administration, 2009.

In the AEO 2009 reference case, a three percentage point increase in the cost of
capital is added when evaluating investments in GHG intensive technologies like coal-
fired power plants without CCS and CTL plants. While the this adjustment is somewhat
arbitrary, in levelized cost terms its impact is similar to that of a $15 per ton CO;
emissions fee when investing in a new coal plant without CCS, well within the range of
the resuits of simulations that utilities and regulators have prepared. According to EIA,
the adjustment should not be viewed as an increase in the actual cost of financing, but
rather as representing the implicit hurdle being added to GHG intensive projects to
account for the possibility they may eventually have to purchase allowances or invest in
other GHG emission-reducing projects that offset their emissions. As a result, the
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levelized capital costs of coal-fired plants without CCS are higher than would otherwise
be expected.*

i1.D. LCOE Cost Estimate Concerns

There are serious, complex issues concerning LCOE estimates for electric power
generation alternatives, especially for nuclear power and for renewables.

Nuclear LCOE issues

The construction costs of nuclear plants completed during the 1980s and early
1990s in the U.S. and in most of Europe were very high — and much higher than
currently predicted by the utilities now building nuclear plants and by the nuclear
industry in general. The reasons for the poor historical construction cost experience are
not well understood and have not been studied carefully. The realized historical
construction costs reflected a combination of regulatory delays, redesign requirements,
construction management problems, and quality control problems. Further, construction
on few new nuclear power plants has been started and completed anywhere in the
world in the last decade. The information available about the true costs of building
nuclear plants in recent years is also limited.*

The track record for the construction costs of nuclear plants completed in the
U.S. during the 1980s and early 1990s was poor, and actual costs were far higher than
had been forecast. Construction schedules experienced long delays, which, together
with increases in interest rates, resulted in high financing charges. New regulatory
requirements also contributed to the cost increases, and in some instances, the public
controversy over nuclear power contributed to some of the construction delays and cost
overruns. However, while plants in Korea and Japan continue to be built on schedule,
some of the recent construction cost and schedule experience, such as with the plant
under construction in Finland, has not been encouraging.** Whether the lessons
learned from the past have been factored into the construction of future plants has yet
to be seen, and these factors have a significant impact on potential costs and the risk
facing investors financing a new build.

As noted in the MIT 2009 update, since 2003 construction costs for all types of
large-scale engineered projects have escalated dramatically. The estimated cost of
constructing a nuclear power plant has increased at a rate of 15 percent per year

“EIA, “Levelized Cost of New Generation Resources from the Annual Energy Outlook 2009,” op. cit.
“See the discussion in Massachusetts Institute of Technology, The Future of Nuclear Power, op. cit.;
Massachusetts Institute of Technology, Update of the MIT 2003 Fufure of Nuclear Power Study, op. cit.;
and Roger H. Bezdek, “Nuclear Power Economics and Prospects in the USA,” op. cit.

*The original estimated cost of the Finnish Olkiluoto nuclear power plant was about $4.3 billion, but has
now increased by about $3.3 billion — nearly 80 percent. The reactor was originally scheduled to have
gone online the summer of 2009, but Areva, the French nuclear construction company building the plant,
is no longer is committing to any dates for its completion. Henna Aaltonen, international Herald Tribune,
September 2, 2009.
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heading into the current economic downturn. This is based both on the cost of actual
builds in Japan and Korea and on the projected cost of new plants planned for in the
U.S. Capital costs for both coal and natural gas have increased as well, although not by
as much. The cost of natural gas and coal that peaked sharply is now receding and,
taken together, these escalating costs leave the situation about where it was in 2003,

Accordingly, the future construction costs of building a large fleet of nuclear
power plants is necessarily uncertain, although the potential for high construction costs
has been a major factor leading to very little credible commercial interest in investments
in new nuclear plants. Finally, while average U.S. nuclear plant availability has
increased steadily during the 1990s to a high of 90 percent in 2001, many nuclear
plants struggled with low availabilities for many years and the life-cycle availability of the
fleet of nuclear plants (especially taking account of plants that were closed early) is
much less than 90 percent. In addition, the average operation and maintenance costs
of U.S. nuclear plants is about $18/MWe-hr, rather than the $10/MWe-hr often assumed
in many paper engineering cost studies.*’

For this reason, the 2003 MIT report applied a higher weighted cost of capital to
the construction of a new nuclear plant (10 percent) than to the construction of a new
coal or new natural gas plant (7.8 percent). The 2003 report found that capital cost
reductions and construction time reductions were plausible, but not yet proven — this
judgment remained unchanged in the 2009 MIT update study. Thus: “The challenge
facing the U.S. nuclear industry lies in turning plausible reductions in capital costs and
construction schedules into reality,”*® and the following questions remain to be

answered:

. Will designs truly be standardized, or will site-specific changes
defeat the effort to drive down the cost of producing muitiple
plants?

. Will the licensing process function without costly delays, or wili the
time to first power be extended, adding significant financing costs?

. Will construction proceed on schedule and without large cost
overruns?

The first few U.S. plants wili be a critical test for all parties involved, and the risk
premium will be eliminated only by demonstrated performance. Current estimates are
not encouraging: The cost of a new generation Ill nuclear power plant is estimated to
be as much as $6,700 per kW, comJJared to $2,300 per kW for a new coal plant and
$850 per kW for a natural gas plant.*

*See the discussion in Massachusetts Institute of Technology, Update of the MIT 2003 Future of Nuclear
Power Study, op. cit.; and Roger H. Bezdek, “Nuclear Power Economics and Prospects in the USA,” op.
cit.

“/ibid.

“Massachusetts Institute of Technology, Update of the MIT 2003 Future of Nuclear Power Study, op. cit.
*“Rebecca Smith, “The New Nukes,” Wall Street Journal, September 8, 2009, pp. R1~R3.
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in the latest EIA forecasts, two nuclear power plant cost cases analyze the
sensitivity of the projections to lower and higher costs for new plants.®® The cost
assumptions for the low nuclear cost case reflect a 25 percent reduction in the capital
and operating cost for the advanced nuclear technology in 2030, relative to the
reference case. Since the reference case assumes some learning occurs regardless of
new orders and construction, the reference case already projects a 29 percent reduction
in capital costs between 2009 and 2030. The low nuclear cost case assumes a 46
percent reduction between 2009 and 2030. The high nuclear cost case assumes that
capital costs for the advanced nuclear technology do not decline from 2009 levels. The
high nuclear cost case also assumes that all existing nuclear plants will retire after 55
years, rather than allowing operation to 60 years. This results in a total of 31 GW of
retirements by 2030.

EIA notes that the costs to build new power plants have risen dramatically in the
past few years, driven primarily by significant increases in the costs of construction
related materials, such as cement, iron, steel and copper. For the AEO 2009 reference
case, initial overnight costs for all technologies were updated to be consistent with costs
estimates in the early part of 2008. A cost adjustment factor based on the projected
producer price index for metals and metal products was aiso implemented, allowing the
overnight costs to change over time following the index. Although there is significant
correlation between commodity prices and power plant costs, there may be other
factors that influence future costs that raise the uncertainties surrounding the future
costs of building new power plants.

Finally, even if an investment in nuclear power appears attractive on a
spreadsheet, analysts must confront the regulatory and political challenges associated
with obtaining a license to build and operate a plant on a specific site. In the past,
disputes about licensing, local opposition, cooling water source and discharge
requirements, etc., have delayed construction and completion of nuciear plants. Many
planned plants, some of which had incurred considerable development costs, were
cancelied.

Renewables

Deriving accurate, consistent, and comparable LCOE estimates for renewable
technologies such as wind, solar thermal, and PV is extremely difficult and subject to
much uncertainty, and it may not even be possible to meaningfully compare the
levelized costs of dispatchable and non-dispatchable energy sources. Renewables
suffer of the interrelated problems of low and highly variable capacity factors,
intermittency, unreliability, need for storage and backup, requirements for expanded
transmission, and heavy reliance on government subsidies and government-mandated
utility subsidies.

For example, while fossil and nuclear plants can have capacity factors close to
90 percent, the estimated capacity factor that EIA uses for wind is 34 percent, for solar

“EIA, “Electricity Market Module,” Report #DOE/EIA-0554 (2009), March 2009.
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thermal is 31 percent, and for PV is 22 percent. While these appear to be generally
reasonable as a national averages, they also may be somewhat high — e.g., other
estimates of wind capacity factors are in the range of 25 — 30 percent.’’ Thus, an
accurate LCOE for these renewables must, at a minimum, take into account these low
capacity factors. However, even such an adjustment may not fully account for the fact
that few renewable resources may actually be available when they are needed the
most.

As shown in Figure 1I-8, during the California heat wave in July 2006, which
resulted in significant increases in electricity demand, actual wind generation was at
only about five percent of available capacity. Thus, in this case, the capacity factor for
wind was closer to five percent than 34 percent.

Figure 1i-8
Wind Generation’s Performance During 2006 California Heat Wave

Megawatt Production

7132006 7/15/2006 Ti17/2006 111942008 7/2112008 7/23/12006

@ Date of Heat Wave (2006) |

Source: U.S. Department of Energy, 2006.

'They could be even lower. For example, Boccard notes that “For two decades, the capacity factor of
wind power measuring the mean energy delivered by wind turbines has been assumed at 35% of the
name plate capacity. Yet, the mean realized value for Europe over the last five years is closer to 21%
thus making levelized cost 66% higher than previously thought.” Nicolas Boccard, “Capacity Factor of
Wind Power: Realized Values vs. Estimates, October 2008, available at: http://ssrn.com.
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Similar problems have been encountered in Texas, which also has an aggressive
wind power program. In 2008, the state instailed nearly 2,700 MW of new wind
capacity, and if Texas were an independent country, it would rank sixth in the world in
terms of total wind power production capacity. However, the Electric Reliability
Council of Texas (ERCOT) has analyzed the capacity factor of wind and estimated it to
be less than nine percent. In a 2007 report, ERCOT determined that only “8.7 percent
of the installed wind capability can be counted on as dependable capacity during the
peak demand period for the next year." It went on to say "Conventional generation
must be available to provide the remaining capacity needed to meet forecast load and
reserve requirements.” in 2009, ERCOT re-affirmed its decision to use the 8.7 percent
capacity factor.%

Texas currently has about 8,200 MW of installed wind power capacity. However,
ERCOT, in its forecasts for 2009 summer's demand periods when electricity use is the
highest, estimated that only 708 MW (8.6 percent) of the state’s wind power capacity
could actually be counted on as reliable. With total summer generation needs of 72,648
megawatts, that implies that wind power was providing only one percent of Texas’s total
reliable generation portfolio. And ERCOT's projections show that wind will remain a
nearly insignificant player in terms of reliable capacity through at least 2014, when it
expects wind to provide about 1.2 percent of its needed generation. Thus, Texas will
continue to rely almost entirely on natural gas, coal, and nuclear power to generate
electricity.

The experience of the Pacific Northwest — another region with an aggressive
wind program — is similar. The region’s experience is that when electric power is
needed most, the wind is not blowing: Often when it very hot or very cold and electric
power demand is greatest, wind generation is simply not available. For example, during
the cold days of January 5 to 28, 2009 wind generation in the region was virtually non-
existent. 5

As noted, EIA contends that its RE LCOE forecasts for RE (shown in Table 1I-4)
include a capacity factor for wind of 34 percent, for solar thermal of 31 percent, and for
PV of 22 percent. However, if actual capacity factors are much lower than this, the
LCOE estimates for these RE technologies may have to be increased significantly.

At least as important, it is not clear how the required costs of backup power
should be accurately incorporated into the RE LCOE estimates. Given the inherent
unreliability and intermittency of RE technologies, near 100 percent backup may be
required — as has been the case in Germany. Further, given that RE resources may not
be reliably available when they are needed the most, 24x7 spinning reserve may be
often required. Because of this need for full fossil fuel backup, there is a large premium
for solar and wind -- paying once for the solar and wind system and again for the fossil
fuel system, which must be kept running at a low level at all times to be able to quickly
ramp up in cases of sudden declines in sunshine and wind. Thus, the total cost of such

“‘Robert Bryce, “Texas Wind Power: The Numbers Versus the Hype,” Energy Tribune, August 05, 2009,
“hitp://www.transmission.bpa.gov/business/operations/wind/WindGen_VeryLow_Jan08Jan09x.xis
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a system should include the cost of the solar and wind machines and the cost of the full
backup power system running in spinning reserve.**

Backup charges for RE systems can be substantial and they are aiready being
imposed ~ this is not an issue for the distant future. For example, in 2009 Bonneville
Power Administration ruled that wind generators will face a new charge over the next
two years. Pending likely approval by FERC this fall, a new wind integration charge will
be levied on all wind generators at a rate of 5.7¢/ kWh.*® In the past, BPA charged
some of its utility customers for conventional power reserves to back up intermittent
wind power; however, the amount of wind on BPA's system has grown rapidly in recent
years, increasing both the need for reserves and the risks to system reliability. BPA has
found that increased size of the wind fleet was compounded by the wind generators’
inability to accurately account for wind ramp events in their schedules, thereby requiring
BPA to hold a significantly larger amount of reserves in order to provide balancing
services.

This is a very significant charge:

. E!A estimates that the average annual electricity price in 2010 will
be 8.3¢/kWh, and a rate surcharge of 5.7¢/kWh thus represents an
increase of 69 percent

. Current electricity rates in the Pacific Northwest range between
5¢/kWh and 6¢/kWh, and a rate surcharge of 5.7 ¢/kWh is about
100 percent.

Thus, the costs need to include the costs of the wind generator plus the imputed
costs of backup power. including backup would provide a dispatchable system, whose
costs could be legitimately compared with coal and other baseload options. While
comprehensive analysis of the required backup issue is outside the scope of the current
project, it is clear that if such costs are incorporated into the LCOE of RE, these cost
estimates would increase significantly.

in addition, there is the question of how the costs of the increase transmission
requirements of RE systems should be included in the LCOE of these systems. This
issue is often framed as the difficulty of getting power from RE sites, such as the
southwest for solar thermal and the great plains for wind, to the major demand centers
in cities on the coasts. Costly transmission lines will be needed to move solar and wind
energy to the major U.S. population centers, and there must be considerable
redundancy in those new transmission lines to guard against damage due to natural
disasters and terrorism. Al of this leads to considerable additional costs.* Legislation
has even been introduced in the U.S. Congress for “green transmission” lines that

% James Schiesinger and Robert Hirsch, “Getting Real on Wind and Solar,” Washington Post, April 24,
2009.

**Charles Redell, “NW Utilities Get Wind of Integration Charge,” Reuters, August 12, 2009,

*Schiesinger and Hirsch, op. cit.
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would be restricted exclusively to electricity form RE sources.®” While the feasibility of
such proposals is questionable, if such lines are actually built it would seem that all of
their costs should be incorporated into the LCOE for RE.

However, the RE transmission cost issue is more local and immediate, and
individual states and regions are already having to deal with it. Recent estimates
indicate that these costs add 30 to 40 percent more to the cost of wind resources.
The issue of who should pay for transmission lines needed to carry wind energg from
Midwestern states has also arisen over a proposal filed with FERC in July 2009.%° The
proposal filed by Midwest Independent System Operators would shift as much as 90
percent of the cost of transmission upgrades onto generators such as wind farms. The
filing was in response to a Minnesota utility that complained that its customers would
bear half the cost of shipping wind electricity generated in North Dakota and South
Dakota to cities outside of its area. Midwest independent System Operators, which
oversees the grid in lowa and 12 other Midwestern states, currently uses a 50-50 cost
division for transmission upgrades.

The filing with FERC raises a question that must be faced on a larger scale when
lowa and other states become homes to a new transmission line that will ship electricity
generated by wind farms in lowa into cities in illinois and farther east. The sums
involved — and the potential kWh charges, are nontrivial: ITC Holdings has preliminary
commission approval for a $12 billion, 765-KV transmission line to carry wind energy
from lowa and other Midwestern states from the Upper Midwest into Illinois.5°

EIA contends that their LCOE estimates take the differing capacity factors into
account and that no adjustment is necessary. However, the EIA cost estimates
represent only the costs of building and operating the various technologies. EIA
recognizes issues such as availability, backup, etc. that can definitely influence the
capacity decisions and are a major reason why the levelized costs are not really a good
"explanatory” basis for the capacity decisions. For example, wind may be built simply
as a "fuel saver" so no backup capacity would be required,®' or it might be built to
contribute to the need for more capacity, in which case some backup capacity could be
necessary. Also, some technologies have subsidies such as Investment Tax Credits or
Production Tax Credits that can influence the capacity decisions.®?

EIA thus cautions that there are availability and system reliability issues
(particularly for intermittent sources) so that renewables cannot really be directly
compared to other technologies simply on the basis of these costs. “The model used
for our projections does represent these considerations when making the capacity

*'For example, see the “Clean Renewable Energy and Economic Development Act,” a bill introduced by
Senator Harry Reid in the 111" Congress.
*Northwest Power and Conservation Council, “Review of Generating Resource Options for the Sixth
Power Plan,” January 2009.
:Dan Piller, “Plan Sparks Row Over Wind Transmission,” Des Moines Register, August 15 2009.
thid.
®'if wind is viewed solely has a fuel saver, it would be a very expensive one
SZEIA staff communications with MIS), August and September 2009.
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decisions, but it is not really possible to incorporate these factors in the levelized cost
estimates.”®

Another issue of concern is that construction costs for new power plants have
increased at an extraordinary rate over the past several years.®* One study, published
in mid-2008, reported that construction costs had more than doubled since 2000, with
most of the increase occurring since 2005.%% Construction costs have increased for
plants of all types, including coal, nuclear, natural gas, and wind.

The cost increases can be attributed to several factors, including high worldwide
demand for generating equipment, rising labor costs, and, most importantly, sharp
increases in the costs of materials {commodities) used for construction, such as
cement, iron, steel, and copper. Commodity prices continued to increase through most
of 2008, but as oil prices dropped precipitously in the last quarter of the year,
commodity prices began to decline. The most recent power plant capital cost index
published by Cambridge Energy Research Associates (CERA) shows a slight decline in
the index over the past 6 months, and CERA analysts expect further declines.®®

The current financial situation in the U.S. will also affect the costs of future power
plant construction. Financing large projects will be more difficuit, and as the siowing
economy leads to lower demand for electricity, the need for new capacity may be
limited. The resultant easing of demand for construction materials and equipment could
lead to lower costs for materials and equipment when new investment does take place
in the future. Fluctuating commodity prices, combined with the uncertain financiai
environment, increase the challenge of projecting future capital costs.

Because some plant types — especially nuclear and most renewables -- are much
more capital-intensive than others, the mix of future capacity builds and fuels used can
differ, depending on the future path of construction costs. f construction costs increase
proportionately for all plant types, natural-gas-fired capacity will become more
economical than more capital-intensive technologies.?

Finally, while EIA contends that tax incentives are not included in the RE LCOE
estimates, it acknowledges that tax subsidies and incentives have been an important
factor in the growth of renewable generation over the past decade, and that they could
continue to be important in the future. The Energy Tax Act of 1978 established ITCs for
wind, and EPACT 92 established the Renewable Electricity Production Credit {more

Cibid.

“AEO 2009.

65Cambridge Energy Research Associates, “Construction Costs for New Power Plants Continue to
Escalate: IHS CERA Power Capital Costs Index,” May 27, 2008,

%Cambridge Energy Research Associates, “IHS CERA Power Capital Costs Index Shows Power Plant
Construction Costs Decreasing Slightly,” December 17, 2008,

" Another issue concems ElA's forecasts of significant cost decreases in the costs of new renewables
builds over the next two decades, at least partially on the basis of fearning. However, the National
Research Council, in meetings on the hybrid vehicle program, has noted that some of these technologies
may be “learned out.” That is, there may be little cost reductions possible from further iearning.
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commonly called the PTC) as an incentive to promote certain kinds of renewable
generation beyond wind on the basis of production levels. Specifically, the PTC
provided an inflation-adjusted tax credit of 1.5¢/kWh for generation sold from qualifying
facilities during the first 10 years of operation.

The federal renewable energy production tax credit (REPTC) currently provides a
2.1¢/kWh incentive (indexed to inflation) for the production of electricity from utility-scale
wind turbines. It is the most important federal RE electricity incentive and has been
absolutely critical in subsidizing and promoting wind generation in the U.S. — see Figure
-9,

Figure -9
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Source: American Wind Energy Association, 2008.

Since EIA forecasts that the average U.S. electricity price in 2010 will be 8.3
¢/kwh, REPTC alone represents an (indexed) electricity production subsidy of more
than 25 percent.

The 1992 PTC has lapsed periodically, but it has been renewed before or shortly
after each expiration date, typically for an additional 1- or 2-year period. In addition,
eligibility has been extended to generation from many different renewable resources,
including poultry litter, geothermal energy, certain hydroelectric facilities, “open-loop”
biomass, landfill gas, and marine energy resources.

The PTC has contributed significantly to the expansion of the wind industry over
the past 10 years, and since 1998, wind capacity has grown by an average of more than
25 percent per year. Although other renewable generation facilities, such as
geothermal or poultry litter plants, have been able to claim the PTC, none has grown as
dramatically as wind power.
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Because AEO 2009 represents only those laws and policies in effect on or before
November 4, 2008, the renewable energy PTC is assumed to expire at the end of 2009
for wind and at the end of 2010 for other eligible renewables. However, the program
has a long history of renewal and extension, and there is considerable interest, both in
Congress and in the renewable energy industry, in keeping the credit available over the
longer term, as seen in the recent extension to 2013.

To examine the potential impacts of a PTC extension, AEO 2009 included a
production tax credit extension case that examines the potential impacts of extending
the current credit through 2019. This results in significant additionai growth in wind
capacity, with total capacity increasing to approximately 50 GW in 2020, as compared
with 33 GW in the reference case.

Further, some states have RE incentives that dwarf the federal incentives. For
example, the state of Washington has an RE feed-in tariff of 15¢/kWh — and 54¢/kWh if
the RE equipment is manufactured in the state.® By comparison, the current average
electric rate in Washington is about 6.1¢/kWh

In sum, realistic increases in RE LCOE estimates may be required due to factors
such as:

Intermittency and reliability

Backup requirements

Transmission charges

Capital cost increases

Government subsidies and mandates

These are discussed further in Chapter V

Finally, it also has to be recognized that any new fossil power plant builds in the
future will be much more expensive if they include the full costs of CCS. For example, a
recent study® estimated that:

. For First-of-a-Kind plant using solid fuels the levelized cost of
electricity on a 2008 basis is approximately 10¢/kWh higher with
CCS than for conventional plants (with a range of 8-12 ¢/kWh).

. For mature technologies (Nth-of-a-Kind plant) the additional cost of
electricity with capture is approximately 2-5¢/kWh

. Since the EIA forecast of the 2010 electricity price is 8.3¢/kWh, the
LLCOEs of new fossil plants could be between 50 percent and 100+
percent more expensive than those of the current fleet.

%Satar Hero,” Solar Today, September/October 2009, p.14.
Mohammed Al-Juaied and Adam Whitmore, “Realistic Costs of Carbon Capture,” Discussion Paper
2009-08, Kennedy School of Government, Harvard University, July 2009.
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lil. METHODOLOGICAL ISSUES AND ELASTICITY ESTIMATES

Few studies have attempted to estimate the long run impacts of changes ir
energy and electricity prices on the economy and jobs. Here we:

. Review two recent studies that provide guidance on methodology
and data
. Summarize a number of studies that quantified the elasticity of

economic variables with respect to changes in energy and
electricity prices

LA, Estimating the Impact of Energy Prices on the Economy and Jobs
Penn State Study

This study forecast the likely impacts of coal utilization for electricity generation
on the economies of the 48 contiguous states in 2015.7® The authors first estimated the
overall economic benefits associated with the availability of coal as a relatively low-cost
fuel resource. This “existence” value reflects the increased economic output, earnings,
and employment associated with projected coal utilization for electricity generation in
2015, They also estimated the net economic impacts of displacing 33 percent and 66
percent of projected coal generation by aiternative energy resources, taking into
account the positive economic effects associated with alternative investments in oil,
natural gas, nuclear, and renewable energy supplies. OQur interest here is in the
methodology and data used in the Penn State to estimate the price advantage
represented by coal as a low cost electricity generation technology.

Measuring Economic Interdependence

The authors noted that, with a broad base and high level of technological
advancement, the U.S. economy exhibits a great deal of interdependence. Each
business enterprise relies on many others for inputs into its production process and
provides inputs to them in return. This means that the coal and coal-based electric
utility industries’ contributions to the nation's economy extend beyond their own
production to include demand arising from a succession of "upstream” inputs from their
suppliers and "downstream" deliveries to their customers. The economic value of these
many rounds of derived demands and commodity allocations is some muitiple of the
value of direct production itself.

Thus, the coal and coal-based electric utility industries generate "multiplier"
effects throughout the U.S. economy. The first round of demand impacts is obvious --
the direct inputs to electricity generation, including coal and primary factors (labor and

™Rose, Adam, and Dan Wei, The Economic Impacts of Coal Utilization and Displacement in the
Continental United States, 2015, report prepared for the Center for Energy and Economic Development,
inc., Alexandria, Virginia, the Pennsyivania State University, July 2008,
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capital). Subsequent rounds, or indirect demands for goods and services used by the
providers of these inputs, however, thread their way through the economy in subtle
ways, eventually stimulating every other sector in some way.

Similarly, they generate income that is transformed into consumer spending on
still more products. All of this economic activity also generates local, state, and federal
tax revenues, which, when spent by all three levels of government, creates still more
muitiplier effects.

Measuring Locational Attractiveness

A method of capturing the locational attractiveness of a good or service is not to
claim the entirety of output of its direct and indirect users, but only an amount relating to
the price advantage of the input over its competitors. In this study, the authors
calculated a “price differential” between coal and alternative fuels in electricity
production, and then estimated how much economic activity is attributable to this cost
saving. For this purpose, they used an economy-wide elasticity of output with respect to
energy prices that measures the percentage change in economic activity with respect to
a 1.0 percent change in price. They analyzed a variety of sources of information to
arrive at a value of 0.10, meaning that the availability of coal-fueled electricity at a price
10 percent lower than that of its nearest competitor is responsible for increasing total
state or regional economic activity by 1.0 percent

Economic Impacts of Coal on State and Regional Economies, 2015

To assess the importance of coal to state and regional economies in 2015, the
authors first estimated the level of coal-based electricity generation in each state in
2015 based on projections by EIA and EPA.”" They evaluated coal-refated impacts
according to various assumptions embodied in their scenarios.

Their set of scenarios estimated the positive impact on national and regional
economic output, household income, and jobs attributable to the projected levels of
coal-fueled electricity in 2015. These scenarios estimated the “existence” value of coal
as the key fuel input into electricity generation in the U.S. The economic impacts of coal
estimated in the study included two components: 1) the backward linkage, or demand-
side mulitiplier, effects for coal-fueled electricity generation, and 2) the effects of the
favorable price differential attributable to the relatively cheaper cost of coal-based
electricity.

""They also assumed that the technological structure of the economy, embodied in individual state input-
output tabies, would remain unchanged over the projection period to 2015. .
"These are detailed in Appendix B of the report.
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The authors first used IMPLAN input-output tables to estimate the direct and
indirect (multiplier) economic output, household income, and jobs created by coal-fueled
electricity generation in each state.” They then evaluated the impacts of the favorabie
price differential attributable to coal-based electricity. Essentially, they measured the
economic activity attributable to relatively cheaper coal in contrast to what wouid take
place if a state were dependent on more expensive aiternatives, which they assumed
would be a combination of oil, natural gas, renewable, and nuclear electricity. They
conducted two calculations: 1) an upper-range (*high”) price scenario, and 2) a lower-
range (“low”) price scenario. These two scenarios had the same backward linkages
effects, but different price differential effects based on their different energy price
assumptions. As noted, they estimated the impact of higher electricity prices on state
economies using a price elasticity estimate of 0.10.

Finally, they assigned equal weight to each of the two price scenarios to obtain
the average “existence” impacts of coal-fueled electricity generation in 2015. They then
derived results for each state and region in 2015 that showed that coal, as the low-cost
electricity generation option, has significant economic and job benefits and that
displacing coal in the generation mix would have severe economic consequences. For
example, the study estimated the average impacts of displacing 33 percent of coal-
based generation in 2015 at:

. $166 billion (20053%) reduction in gross economic output
. $64 billion reduction of annual household incomes
. 1.2 million job losses

National Coal Council Study

This study for the NCC estimated the economic impacts from coal Btu energy
conversion, which affect all segments of the energy industry, including natural gas,
crude oil, petroleum, and electricity.” The study noted that estimating the economic
impacts from coal Btu energy conversion may at first seem a daunting task. The
breadth of the conversion scenarios addressed affect all segments of the energy
industry, and representation of how equitibrium energy prices and quantities adjust in
each of these markets and their interactions in response to coal-based energy
manufacturing was impossible given the resources and timeframe for this project. As a
result, an aggregate energy supply and demand framework was utilized. This approach
greatly simplified the analysis, distilling the effects down to a few key parameters, such
as:

. The price elasticity of aggregate energy demand

They estimated only the minimum backward linkage effects for the “multiplier” effects. Their method
excluded all forward linkages (all the production that uses coal-fueled electricity directly or indirectly) and
focuses only on the factor inputs of coal-based electricity generation, such as fuel and electric generating
equipment.

™Tim Considine, Coal: America’s Energy Future, Volume H, “Appendix: Economic Benefits of Coal
Conversion Investments,” prepared for the National Coal Council, March 2006,
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. The elasticity of gross domestic product to energy price changes
. The output multipliers associated with energy output and plant
construction

This study did not estimate these parameters from primary data but, rather, used
estimates derived from the economic literature. The scenarios discussed in the study
were aggregated into one key variable: The quantity of Btus delivered to energy
consumers, This involved making assumptions about the size of Btu conversion plants
and the thermal efficiencies of the conversion processes. Another key assumption
involved timing. The actual adoption of these technologies in the marketplace depends
upon how energy prices and energy conversion plant costs evolve over time. The
author avoided making assumptions about such specific factors and instead used a
smooth extrapolation technique that attempts to model a process of steady and
accelerating adoption of Btu energy conversion technologies over to the year 2025.

Impacts on Energy Markets

A key premise of the study is that the additional energy production from coal
conversion will lower equilibrium energy prices, and the extent of the price reduction
from additional energy production from coal depends upon the slope of the demand
curve as illustrated in Hi-1.

Demand and supply relationships are characterized using elasticities. An own-
price elasticity of demand is defined as the percentage change in quantity for a given
percentage change in price, and its solution for the percentage change in price is as
follows:

_ %AQ _%AQ
€=gap » WP =—

The above equation provided a simple model for estimating the impacts of coal
energy conversion on aggregate energy prices, and the author estimated the annual
changes in quantities, which are the incremental supplies of energy products from coal
conversion plants.
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Figure {lI-1
Impacts of Coal Conversion on Energy Supply and Prices
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Source: Economic Analysis Conducted at Penn State University, 2006

To compute the percentage change in quantity, the study used the long-term
forecast of aggregate primary energy consumption produced by EIA. Own-price
elasticities of energy demand vary considerably by product depending upon the degree
of substitution possibilities and between the short-run -- when energy-consuming capital
is for the most part fixed -- and the long-run, when investment allows much greater
flexibility to respond to changing relative energy prices. For example, the short-run own
price elasticity of demand for gasoline is about -0.2, while the long-run elasticity is at
least -0.7. This study adopted an intermediate value of -0.3, based on the peer-
reviewed literature, which can be interpreted as an intermediate-run elasticity.

The study found that the resuiting energy price reductions (from the EIA
reference case) from coal conversion would be significant, ranging from .04 percent in
2010 to more than 33 percent in 2025. This implies lower prices for electricity, natural
gas, petroleum products, and many other energy products. This is significant given that
coal conversion augments the nation’s energy supply by more than 10 percent in 2025.

The study noted that a smaller own-price elasticity of demand in absolute terms
or a steeper demand schedule in Figure lil.1 would imply even sharper reductions in
energy prices from coal energy conversion. Similarly, a larger absolute value for the
own-price elasticity would imply a smaller impact on energy prices. The study’s
elasticity estimate of -0.3 can thus be viewed as a reasonable compromise between
these two extremes.
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Macroeconomics impacts

The study noted that these energy price reductions act like a tax cut for the
economy, reducing the outflows of funds from energy consumers to foreign energy
producers. In addition, the supply-side push from additional domestic energy
production will directly increase the nation’s economic output. Finally, the plant
construction will stimulate the economy at local, regional, and national levels. The study
found these combined effects to be significant: Total real 2004 dollar GDP gains by the
year 2025 exceed $600 billion, and the discounted present value of these gains,
assuming a real discount of three percent, exceeds $3 trillion.

The study cautioned that these estimates should be considered only order of
magnitude estimates given the wide range of uncertainty surrounding the coal energy
conversion technology. In addition, such large-scale coal utilization could increase
equilibrium prices for basic materials and services used to produce Btus from coal. To
estimate these impacts, a general equilibrium model of energy markets and the
economy would be needed.

The author noted that, even though electricity costs vary from state to state, coal
generated electricity is among the lowest-cost power produced in the U.S. — see the
discussion in Section {i-B. The consumer cost-savings realized from using coal to
generate electricity increase the disposable incomes of working families and, this
income, when used to buy other goods and services, creates additional economic
benefits.

li.LB. Review of Elasticity Estimates in the Literature

A number of studies have developed estimates of the elasticity of GDP with
respect to energy and electricity prices. Examples of these are summarized in Table {ii-
1, and include the foliowing:

. in 2009, Blumel, Espinoza, and Domper used Chilean data to
estimate the long run impact of increased electricity and energy
prices on the nation's economy.”®> They estimated that the
elasticity ranged between -0.085 and -0.186.

. In 2008, in a study of the potential economic effects of peak oil,
Kerschner and Hubacek reported elasticities in the range of -0.17 to
-0.03 -~ although they noted that sectoral impacts are more
significant.”®

"Gonzalo Blumel, Ricardo A. Espinoza, and G. M. de la Luz Domper, “Does Energy Cost Affect Long
Run Economic Growth? Time Series Evidence Using Chilean Data,” Instituto Libertad y Desarrollo
Facultad de Ingenier’ia, Universidad de los Andes, March 22, 2009.

™Christian Kerschnera and Klaus Hubacek, ‘Assessing the Suitabifity of input-Output Analysis For
Enhancing Our Understanding of Potential Economic Effects of Peak-Oil,” Sustainabifity Research
institute, School of Earth and Environment, University of Leeds, Leeds, UK, 2008.
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. In 2008, Sparrow analyzed the impacts of coal utilization in Indiana,
and estimated elasticities in the range of about -0.3 for the state.”

. In 2007, in a study of energy price GDP relationships, Maeda
reported a range of elasticity estimates between -0.03 to -0.075.78

. In 2007, in a study of the relationship between energy prices and

the U.S. economy, Citigroup found that in the long run, protracted
high energy prices can have an economic impact and reported
elasticities in the range of -0.3 to -0.37 between 1995 and 2005.7°

. In 2007, in a study of oil-price GDP elasticities, Lescaroux reported
a range of elasticities between -0.1 and -0.6.%°
. in 2006, in an analysis of the likely impacts of coal utilization for

electricity generation on the economies of the 48 contiguous states
in the year 2015, Rose and Wei estimated the elasticity to be -0.1%'
They also reported that more recent studies for the state of Georgia
and the UK yield similar results.

. In 2006, in a study of energy price impacts in the UK, Oxford
Economic Forecasting found elasticities to range between about
-0.03 and -0.07.%

. In 2006, in a study that analyzed the economic impacts from coal
Btu energy conversion, Considine estimated an elasticity of -0.3.8

. In 2006, in a study of the impact of energy price increases in the
UK, Global Insight estimated the elasticity to be -0.04,%

. in 2004, IEA employed energy-economic mode! simulation to

calculate how much the increase in oil prices reduces GDPs in
several countries. It found that the elasticity estimates ranged
between -0.08 to -0.13.%

. In 2002, in a study of the economic impact of coal utilization in the
continental U.S. Rose and Yang estimated the GDP electricity price
elasticity of at -0.14,%

'F T. Sparrow, Measuring the contribution of coal to Indiana’s economy, CCTR Briefing: Coal, Steel and
the Industrial Economy, Hammond, IN, December 12, 2008.

"®Akira Maeda, On the World Energy Price-GDP Relationship, presented at the 27™ USAEE/IAEE North
American Conference, Houston, Texas, September 16-19, 2007.

pV Krishna Rao, “Surviving in a World with High Energy Prices, Citigroup Energy Inc., September 19,
2007.

3 Lescaroux, An Interpretative Survey of Oil Price-GDP Elasticities, Qil & Gas Science and Technology
Vol. 62 (2007), No. 5, pp. 663-671.

8'Rose, Adam, and Dan Wei. The Economic Impacts of Coal Utilization and Displacement in the
Continental United States, 2015. Report prepared for the Center for Energy and Economic Development,
Inc., Alexandria, Virginia, the Pennsylvania State University, July 2006.

82yford Economic Forecasting, DTI Energy Price Scenarios in the Oxford Models, London, May 2006.
83Tim Considine, Coal: America’s Energy Future, Volume 1I, “Appendix: Economic Benefits of Coal
Conversion investments.” Prepared for the National Coal Council, March 2006.

#Global Insight, The Impact of Energy Price Shocks on the UK Economy: A Report to the

Department of Trade and Industry, London, May 18, 20086.

®International Energy Agency, “Analysis of the Impact of High Oil Prices on the Global Economy,” Paris,
May 2004.

®Rose, A. and B. Yang. “The Economic Impact of Coal Utilization in the Continental United States,”
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. In 2002, Klein and Kenny analyzed the results of six studies of the
impacts of energy prices on the U.S. economy conducted between
1997 and 2002 and reported elasticity estimates that ranged
between -0.6 and -1.3.%

. In 2001, Rose and Ramjan analyzed the impact of coal utilization in
Wisconsin. They calculated a price differential between coal and
natural gas in electricity production, and then estimated how much
economic activity is attributable to this cost saving. They used an
economy-wide elasticity of output with respect to energy prices,
which they estimated to be -0.14.58

. In 2001, Rose and Ranjan surveyed recent studies of the impacts
of energy prices on GDP and reported elasticities in the range of -
0.5to -0.25.%°

. In 1999, Brown and Yucel surveyed a number of studies and
reported an average elasticity of about -0.05.%°

. In 1996, Rotemberg and Woodford analyzed the effects of energy
price gi1ncreases on economic activity and reported an elasticity of -
0.25.

. in 1996, Gardner and Joutz analyzed the relationship between
economic growth, energy prices, and technological innovation,
found that the real price of energy is negatively related to output in
the US , and estimated that the elasticity is -0.72.%

. In 1996, in a study of the impact of energy prices on manufacturing,
Hewson and Stamberg estimated an elasticity of -0.14.%%

. in 1996, in studying postwar energy-GDP relationships, Hooker
estimated that the elasticity ranges between -0.07 and -0.29.%

. in 1995, in a study of macroeconomic oil shocks, Lee and Ratti

estimated the elasticity to be -0.1.4.%

Center for Energy and Economic Development; 2002.

¥Daniel Kiein and Ralph Kenny, “Mortality reductions from use of Low-cost coal-fueled power: An
analytical framework,” 21 strategies, Mclean, VA, and Duke University, December 2002.

%8 Adam Rose and Ram Ranjan, “The Economic Impact Of Coal Utilization in Wisconsin,”

Department of Energy, Environmental, and Mineral Economics, Pennsylvania State University, August
2001.

% Adam Rose and Ram Ranjan, “The Economic impact Of Coal Utilization In Wisconsin,”

Department of Energy, Environmental, and Mineral Economics, Pennsylvania State University, August
2001.

%S.A. Brown and M.K. Yucel, “Oit Prices and U.S. Aggregate Economic Activity: A Question of
Neutrality,” Economic and Financial Review, second quarter, Federal Reserve Bank of Dallas, 1999.

" Rotemberg, Julio J., and Michael Woodford. 1996. “Imperfect Competition and the *." Joumal of
Money, Credtt, and Banking, 28(4): 550-77.

92 Fred Joutz and Thomas Gardner, “Economic Growth, Energy Prices, and Technological innovation,”
Southern Economic Journal, vol. 82, 3, January, 1996, pp. 853-6686.

® Hewson, T. and J. Stamberg. 1996. At What Cost? Manufacturing Employment Impacts from Higher
Electricity Prices, Energy Ventures Analysis, Arlington, VA.

 See Mark A. Hooker, “What Happened to the Oil Price-Macroeconomy Relationship?,” Joumal of
Monetary Economics, 38, 1996, pp. 195-213, and James D. Hamilton, “Oil and the Macroeconomy,”
Prepared for the Palgrave Dictionary of Economics, August 24, 2005,
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. In 1982, in a study of industrial location and electricity prices,
Anderson estimated the elasticity to be -0.14.%
. In 1981, Rasche and Tatom found that an energy price shock

modifies the optimal usage of the existing stock of capital,
modifying the optimal capitai-labor ratio and generating an upward
shift on the aggregate supply curve and a decline in potential
output. They estimated that the elasticity of output with respect to
the real price of energy ranges between -0.05 and -0.11.%”

%Lee, Kiseok, and Shawn Ni Ronald A. Ratti (1995), "Oil Shocks and the Macroeconomy: The Role of
Price Variability,” Energy Journal, 16, pp. 39-56.

%®Anderson, K. P., 1982. "industrial Location and Electric Utifity Price Competition,” National Economic
Research Associates, inc., New York, NY.

*"R.H. Rasche and J. A. Tatom, “Energy Price Shocks, Aggregate Supply, and Monetary Policy: The
Theory and International Evidence,” in K. Brunner and A. H. Meltzer, eds., Supply Shocks, Incentives,
and National Wealth, Carnegie-Rochester Conference Series on Public Policy, vol. 14, Amsterdam:
North-Holland, 1981,
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Table -1

Summary of Energy-GDP Elasticity Estimates

Year Analysis Published Author Elasticity Estimate
2009 Blumel, Espinoza, and -0.8510-0.16
Domper
2008 Kerschner and Hubacek -0.03 to -0.17
2008 Sparrow -0.3
2007 Maeda -0.03 to -0.75
2007 Citigroup -0.3 t0 -0.37
2007 Lescaroux -0.1t0-0.6
2006 Rose and Wei -0.1
2006 Oxford Economic -0.03 to -0.07
Forecasting
2006 Considine -0.3
2006 Global Insight -0.04
2004 IEA -0.08 to -0.13
2002 Rose and Young -0.14
2002 Kiein and Kenny -0.06 t0 -0.13
2001 Rose and Ranjan -0.14
2001 Rose and Ranjan -0.05t0 -0.25
1999 Brown and Yucel -0.05
1996 Rotemberg and Woodford -0.25
1896 Gardner and Joutz -0.072
1996 Hewson and Stamberg -0.14
1996 Hooker -0.07 to -0.29
1995 Lee and Ratti -0.14
1982 Anderson -0.14
1881 Rasche and Tatom -0.05 to -0.11

Source: Management information Services, Inc., 2009.
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In addition, numerous studies have examined the relationship between energy
prices and GDP and found strong causality; for example:

. In 2008, Chontanawat found that the causality relationship is
stronger in developed countries rather than developing countries.®®
. In 2008, Bekhet and Yusop examined the long run relationship

between oil prices, energy consumption, and macroeconomic
performance in Malaysia over the period 1980-2005. Their findings
indicated that there is a stable long-run relationship between oil
prices, employment, economic growth, and the growth rate of
energy consumption and also substantial short run interactions
among them. The linkages and causal effects among prices,
energy consumption and macroeconomic performance have
important policy implications, and they found that the growth of
energy consumption has significant impacts on employment
growth.®®

. in 2006, Soytas and Sari analyzed the causal relationship between
energy consumption and GDP in G-7 countries and found that
causality runs from energy consumption to GDP in these countries.
They argued that energy conservation in some countries could
negatively impact economic growth.'®

. In 2006, Chontanawat, Hunt, and Pierse tested for causality
between energy and GDP using a consistent data set and
methodology for 30 OECD and 78 non-OECD countries.'®* They
found that causality from aggregate energy consumption to GDP
and GDP to energy consumption is found to be more prevalent in
the developed OECD countries compared to the developing non-
OECD countries. This implies that a policy to reduce energy
consumption aimed at reducing GHG emissions is likely to have
greater impact on the GDP of the developed rather than the
developing world.

“Chontanawat, J. (2008) “Modeling causality between electricity consumption and economic growth in
Asian developing countries”, Conference Paper, presented at the 2™ IAEE Asian Conference, Perth,
Australia, 5-7 November 2008.

%Hussain A. Bekhet and Nora Yusma Mohamed Yusop, “Assessing the Relationship Between Oil Prices,
Energy Consumption and Macroeconomic Performance in Malaysia: Co-integration and Vector Error
Correction Modet (VECM) Approach,” Finance and Economics Department, College of Business
Management and Accounting.

University Tenaga Nasional, Pahang, Malaysia, 2008.

", Soytas and R. Sari, “Energy Consumption and GDP: Causality Relationship in G-7 Countries and
Emerging Markets”, Energy Economics, Vol. 25, 2008, pp. 33-37.

™ Jaruwan Chontanawat, Lester C Hunt, and Richard Pierse, “Causality Between Energy Consumption
and GDP: Evidence from 30 OECD and 78 Non-OECD Countries,”

Surrey Energy Economics Centre, Department of Economics, University of Surrey, UK,

June 2006.

47



70

. In 1995, Finn found that in the U.S. the Solow residual tends to fall
when energt\; price rises, implying a direct link between energy and
production_ "%

. In 1987, Erof and You found a causal relationship running from
energy consumption to output in a large set of industrialized
countries.

Other studies that came to similar conclusions include Al-Faris,'® Al-Iriani,'®
Apergis, and Payne,'® Davis and Haltiwanger,'” Gronwald,'® Harris,'® Lee,'°
Manjulika and Koshal,""" Narayan and Smyth,"? Oligney,'” Soytas and Sari,""
Stern, "' Stern and Cleveland,"'® and Wolde-Rufael.""”

"®Mary G. Finn, "Variance properties of Solow's productivity residual and their cyclical implications,”
Journal of Economic Dynamics and Control, vol. 19, 1995, pp. 1249-1281, and Mary G. Finn, “Perfect
Competition and the Effects of Energy Price Increases on Economic Activity,” Journal of Money, Credit,
and Banking, 32, 2000, pp. 400-416.

'%ymit Erol and Eden H. S. Yu, “On the Causal Relationship between Energy and Income for
Industrialized Countries”, Journal of Energy and Development, Vol. 13, 1987, pp. 113-122; and Umit Erol
and Eden H. S. Yu, H., 1987. “Time Series Analysis of the Causal Relationships Between U.S. Energy
and Employment,” Resources and Energy, vol. 9, 1987, pp. 75-89.

%A R. Al-Faris, “The Demand for Electricity in the GCC Countries,” Energy Policy, Vol. 30, 2002, pp.
117-124.

**pMahmoud A. Al-Iriani, "Energy-GDP relationship revisited: An example from GCC countries using panel
causality," Energy Policy, vol. 34, November 2006, pp. 3342-3350.

®Nicholas Apergis and James E. Payne, Energy Consumption and Economic Growth: Evidence from the
Commonwealth of independent States, Energy Economics,

Vol. 31, September 2009, pp. 641-647.

"Steven J. Davis, and John Haltiwanger, “Sectoral Job Creation and Destruction Responses to Oil Price
Changes,” Joumnal of Monetary Economics, vol. 48, 1999, pp. 465-512, 2001.

%Marc Gronwald, “Large Oit Shocks and the US Economy: Infrequent Incidents with Large Effects,” The
Energy Journal; Vol. 29, 2008, pp. 151-171.

Ethan S. Harris, Ethan S., et. al., “Oil and the Macroeconomy: Lessons for Monetary Policy”, Working
Paper for the National Science Foundation, February 2009.

"0C.C. Lee, C. C., “The Causality Relationship between Energy Consumption and GDP in G-11
Countries Revisited”, Energy Policy, Vol. 34, 2006, pp. 1086-1093.

YManjulika Koshal, and Rajindar K. Koshal, “Production and High Energy Price: A Case of Japan and
the United States”, Decision Line, December/January 2001.

"2paresh Kumar Narayan and Russell Smyth, Russell, 2008. "Energy Consumption and Real GDP in G7
Countries: New Evidence From Panel Cointegration With Structural Breaks,"” Energy Economics, vol. 30,
September 2008, pp. 2331-2341.

"Ron Oligney, “Energy and GDP are Closely Tied in US Economy, Drilling Contractor, November/
December 2003.

"R, sari and U. Soytas, "Disaggregate Energy Consumption, Employment and Income in Turkey",
Energy Economics, vol. 26, 2004, pp. 335-344.

115p.1. Stern, A Muiltivariate Cointegration Analysis Of The Role Of Energy In The U.S. Economy, Energy
Economics, v. 22, 2000, pp. 267-283.

""eStern, David I. Stern and Cutfer J. Cleveland, “Energy and Economic Growth” Rensselaer Working
Papers in Economics, Number 0410, March 2004.

7Y W. Rufael, Y. W. (2006), “Electricity Consumption and Economic Growth: A Time Series Experience
of 17 African Countries”, Energy Policy, Vol. 34, 2008, pp. 1106-1114; also see Paresh Kumar Narayan
and Arti Prasad, Arti, 2008, "Electricity Consumption-Real GDP Causality Nexus: Evidence From A
Bootstrapped Causality Test For 30 OECD Countries," Energy Policy, vol. 36, 2008, pp. 910-918.
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Dahl has conducted extensive studies of NEMS elasticites and provided
summaries of the elasticities within NEMS.'"® She noted that, since elasticities are a
convenient way to summarize the responsiveness of demand to such things as own
prices, cross prices, income, or other relevant variables, a substantial amount of
resources have been devoted to estimating demand elasticities, at various levels of
aggregation using a variety of models. Nevertheless, she found that considerable
variation in the estimates at the aggregate and disaggregate levels remains.

"3Carol Dahl, “A survey of energy demand elasticities in support of the development of the NEMS,”
Colorado Schoo! of Mines, October 1993; Carol Dahi and Carlos Roman, Energy Elasticity Survey,
presented at the 24th Annual North American Colorado School of Mines Conference, Washington, D.C.,
July 8-10, 2004.
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IV. DEVELOPMENT OF THE METHODOLOGICAL TOOL

As part of this analysis, a methodological tool was developed that permits the
estimation of the economic and jobs impacts of changes in energy-related assumptions
and variables. This tool was then utilized to conduct several illustrative scenarios and
comparative analyses — these are discussed in Chapter V.

IV.A. Theoretical Framework

As described in the previous chapters, there are several major underpinnings to
the methodology.

The first and most basic is that energy and energy prices — specifically electricity
and electricity prices -- matter to the economy and theorizes that, in generai, more
abundant, efficient, and less expensive electricity is desirable and preferred and
provides significant economic and jobs benefits. Electricity is a mainstay of the U.S.
economy and a critical factor of production, so this assumption would appear to be
straightforward and noncontroversial. However, as prior research has shown, this is not
necessarily the case.'"®

Second, to quantify the relationship between electricity prices and the economy,
the elasticity of GDP with respect to electricity prices is utilized. Extensive review of the
literature indicates that a reasonable long run value for this elasticity is about -0.10.
This indicates that a ten percent increase in electricity prices will resuit in a decrease in
GDP of one percent. As discussed in Chapter {il, a wide range of estimates for this
value have been made over the past several decades in the U.S. and elsewhere, but a
vaiue of -0.10 is credible and defensible and has been used in rigorous studies of the
impact of energy and electricity on the economy. '

In the spreadsheet the tool, this elasticity estimate can be varied by the user to
simulate the different effects on the economy and jobs. Clearly, the higher the value
used for the elasticity estimate the more impact that changes in electricity prices will
have, and vice-versa. However, using values significantly higher than -0.10 runs the
risk of overestimating the impact of electricity prices on the economy, while using values
significantly lower than -0.10 runs the risk of underestimating the impact of electricity
prices on the economy,

Third, the methodology posits that the mix of electric generating capacity —
existing and new -- among the various fossil, nuciear, and renewable sources will
significantly affect electricity prices. As discussed in Chapter i, the estimates of the
LCOE costs of existing and, especially, new electricity generating technologies vary by

"ONETL, Literature Review of Employment Impact Studies of Power Generation Technologies,
DOE/NETL-2009/1381, September 14, 2009.

20gee, for example, Blumel, Espinoza, and Domper, op. cit., Rose and Wei, op cit., Considine, op. cit.,
and International Energy Agency, “Analysis of the impact of High Oil Prices on the Global Economy,” op.
cit.
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orders of magnitude. Nevertheless, it seems clear that coal and hydro are the least
expensive, followed by natural gas. New builds of nuciear and renewabies are the most
expensive and, among renewables, geothermal and biomass are the least expensive,
foliowed by onshore wind, offshore wind, solar thermat, and PV."?'

Fourth, the methodology assumes that there is a quantifiable relationship
between economic activity and jobs — between the level of GDP and jobs. This is
relatively noncontroversial, although the nature of the relationship is contentious. Here,
for convenience, we assume that the relationship is linear, but changes over time as
productivity increases. Specifically: '

. In 2010, $1 billion (2007 dollars) generates 10,040 jobs
. In 2020, $1 billion (2007 dollars) generates 8,520 jobs
. In 2030, $1 billion (2007 dollars) generates 6,965 jobs

In the tool simulations conducted, these values were fixed for each relevant year.
However, the tool allows changes in the relationship as a user option. Increasing the
number of jobs created per billion dollars of GDP implies slower productivity growth,
while decreasing the number of jobs created per billion dollar of GDP implies more rapid
productivity growth.

Finally, the scenarios developed here all assessed the impacts of replacing
exiting coal-fired electricity generating capacity with various alternatives — primarily new
nuclear and renewables, although simulations of limited replacement by coal with CCS
and natural gas with CCS were also conducted. However, the tool is flexibie enough to
consider a wide range of fossil, nuclear, and renewable options.

The coal reduction scenarios were modeled here because a major objective of
this project was to estimate the potential economic and jobs impacts of shifts away from
coal as an electricity generation source. Further, most policy proposals currently being
made advocate changes in this direction — for example, few are advocating that coal
should replace future renewables builds. Thus, it is important to estimate the potential
impacts on the economy of this replacement of coal capacity.

Nevertheless, as demonstrated in Chapter V, existing coal plants produce
inexpensive electricity and replacing them with much higher cost nuclear and renewable
facilities (or coal/lCCS and NG/CCS facilities) will, inevitably, cause electricity prices to
increase significantly.’®® Al indications are that new builds will generate LCOEs that
could be orders of magnitude higher than LCOEs from existing coal plants. The tool

'2'No new builds of large hydro are assumed here.

'2These estimates were derived from the EIA AEQ 2009 report.

"“This is true for other perturbations as well. For example, advocates in the Pacific Northwest are
recommending that some existing dams be torn down and that the electricity generation lost be replaced
with renewables. Hydro power is less costly by orders of magnitude than renewable electricity, and the
MIS! tool could be used to analyze these proposals as well.
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can be used to estimate the impact of such a transformation on electricity prices, GDP,
and jobs.

V.B. Parameters

The major parameters of the tool include:

. Doilar base: Constant 2007 doliars, derived using the GDP deflator
. Years: 2007 through 2030
. Electricity generation options: The basic options currently in the

model are coal, nuclear, natural gas, hydro, onshore wind, offshore
wind, geothermal, solar thermal, PV, petroleum, biomass, and
other. However, the tool can (and in several scenarios did)
incorporate other generation options, such as coal/CCS, NG/CCS,
Coal SC, IGCC, NGCC, advanced coal and NG technologies, wind
with various backup options, unconventional hydro, etc.

. Electricity demand: Fixed for each year on the basis of AEO 2009
ARRA

. Electricity production among the generation options: Fixed for each
year in the reference case on the basis of AEO 2009 ARRA

. Prices of the electricity generation options: Fixed for each year in

the reference case on the basis of MIS| research, although these
can be changed by the user

. Average price of electricity: Fixed in the reference case but
dependent in the simulations on the distribution and prices of the
electricity generation options

. Elasticity of GDP with respect to the electricity price: Fixed here at
-0.10, although this can be changed by the user

. GDP: Fixed for each year in the reference case on the basis of
AEO 2009 ARRA

. Total jobs: Fixed for each year in the reference case on the basis
of AEO 2009

. Relationship between GDP and jobs: Fixed for each year in the

reference case on the basis of AEO 2009

The 2010 basic reference parameters are shown in Table IV-1.

"*However, exceptions may have to be made in implementation. For example, in assessing the EIA
Lieberman Warner analysis data from AEQ 2007 and 2008 had to be used because they were used in the
EIA report.
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Table V-1
2010 Reference Parameters

Consumption Est.Price
Electric Power Sector — 2010 Tbtu [ Percent c/kKWh
Coal 207 51% 6.9
Nuclear 8.5 21% 11.0
Natural Gas 6.1 15% 7.8
Onshore Wind 1.1 3% 17.4
Other 4.1 10% 8.1
Hydroselectric 2.7 7% 6.2
Geothermal 02 0% 10.0
Offshore Wind 0.0 0% 29.3
Solar Thermal 0.0 0% 32.9
PV 0.0 0% 49.3
Petroleum 0.6 1% 14.0
Biomass 0.3 1% 10.3
Other 0.3 1% 10.0
Total
Calculated average price of electricity (cents/kWh)
2010 reference price of electricity (cents/kWh)

This results in an increase of electricity prices of:  0.0%
With electricity accounting for total U.S.
2010 energy consumptionat  41%
and GDP (trillion 2007%) at:  $11.6
and the elasticity of output to energy price of; 0.1
.......the reduction in U.S. GDP (billion 2007$) is:  -$0.0
With the average U.S. jobs/billion$ GDP ratioat: 10,200
.....the reduction in U.S. jobs {thousand FTE}) is: -0

V.C. Discussion and Caveats

The tool is simple and straightforward, but the spreadsheet tool can get complex
very quickly, and hundreds of simulations are possible. Further, many straightforward
additions to the tool and spreadsheet can be made that increase by orders of magnitude
the number of simulations that can be conducted.

Possible parameters, variables, and assumptions in the current version that can
be changed include the following:

. Year: Past years and forecast years 2010 through 2030

. The base year dollar can be changed

. Coal price advantage: Can be reasonably varied from 0 to 100%+,
depending on alternatives and CCS, cap & trade, etc.
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. Coal price advantage over individual fuels: Can aiso be varied
widely
. Future electricity prices: Can be changed within a broad range

depending on assumptions about future economic growth, new
electric power plant builds, GHG control legislation, etc.

. The future LCOEs of the two dozen electricity generation options
can be varied widely — and, given the discussion in Section {I-D,
may need to be.

. A detailed time series of the two dozen LCOE estimates for each of
the generation options can be created for 2007 — 2030 and then
used to develop electricity cost estimates on the basis of alternate
projections of the distribution of electricity generation growth. This
could also be used to “reverse engineer’ EIA electricity price
forecasts, as discussed in Chapter VL.

. Other electricity generation options can be added to the
spreadsheet.
. Future estimates of total electricity requirements can be changed

The future shares of the different generation options within the
overall electricity mix can be varied greatly

The time periods of these changes can be varied.

U.S. GDP base forecasts can be varied

Total U.S. employment in each year can be varied.

The GDP/jobs ratio can be varied, depending on assumptions
about productivity growth

. The elasticity estimates can be varied: On the basis of the
literature, estimates in the range of -0.5 to -0.15 appear feasible

These and other changes in the existing tool can be simulated. More basically,
the tool itself can be expanded to be more realistic; for example:

. Large variations in the share of the various generation options in
the total electricity mix and the resulting changes in electricity
prices can be expected to result in changes in GDP, and such
changes could be made endogenous rather than exogenous.

. Similarly, as electricity and energy prices change significantly,
productivity will likely be affected.
. There is clearly an important relationship between the LCOEs of

the different generation options and the likely rates of growth in the
generation mix, and this relationship could be made endogenous.

. An input-output component could be added to the tool to generate
detailed sector, industry, employment, and occupational and skill
estimates.

. No CO; estimates are currently contained in the tool, and these

could be included based on the CO. profiles of the different
generation options.
. Numerous other improvements and extensions are possible.
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However, as more and more of these improvements and extensions are made,
the tool begins to be transformed into an econometric model with appropriate feedback
loops and interactions. This would be a very ambitious project and is outside the scope
of the current work. Even its desirability can be questioned, since straightforward
spreadsheet analysis can offer advantages in terms of cost, transparency, ease of use,
and rapid turnaround over very large, complex models.

Finally, electricity is becoming a larger share of U.S. energy consumption: In
2000, it was 37 percent and EIA forecasts that in 2030 it will increase to nearly 43
percent.125 Thus, whatever economic and jobs impacts electricity prices currently have
on the economy, these impacts will be gradually increasing in the coming decades.

The following chapter illustrates the use of tool and spreadsheet to conduct
policy scenarios and indicate their broad implications. These resuits offer further
perspective on the tool, and some implications are discussed in Chapter VI.

125AEQ 2002 and AEQ 2009 ARRA.
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V. SCENARIOS AND CASE STUDIES

In this chapter, we summarize five analyses conducted using the methodology
and tool develop in previous chapters to obtain insight into the level of feedback to GDP
that may be captured by NEMS:

2010 Test Case Scenarios

2020 Decarbonization Scenarios

Assessment of the EIA Analysis of the Lieberman-Warner Bill
Assessment of the High Macro $30 carbon tax case (from Activity
i)

. Assessment of the High Renewables-based Power case (from
Activity 111

V.A. 2010 Test Case Scenarios

Hypothetical test case scenarios were conducted to obtain an indication of the
likely impact of substantially reducing U.S. coal-fired electricity generation in the near
future and replacing it with natural gas and renewables. Accordingly, it was
hypothesized that in 2010 coai-fired electricity generation is reduced by 25 percent and
that half of the reduction is replaced by an increase in natural gas generation and half
by increased renewables.

The base parameters were derived from the EIA AEO April 2009 update (ARRA)
and the other sources discussed in Chapters Il - IV. Table V-1 shows the 2010 base
case assumptions used.

Test Case Scenario |

In test case scenario I

. Coal electricity generation was reduced by 25 percent and replaced
half by natural gas and half by renewables
. All other basic case reference parameters were unchanged.

The test case scenario | parameters are shown in Table V-2 and Figure V-1.
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Table V-1
2010 Base Case Reference Parameters
Consumption Est.Price
Electric Power Sector ~ 2010 Thtu | Percent c/kWh
Coal 207 51% 6.9
Nuclear 8.5 21% 11.0
Natural Gas 6.1 15% 7.8
Onshore Wind 1.1 3% 17.4
Other 4.1 10% 8.1
Hydroelectric 2.7 7% 6.2
Geothermal 0.2 0% 10.0
Offshore Wind 0.0 0% 29.3
Solar Thermal 0.0 0% 32.9
PV 0.0 0% 49.3
Petroleum 0.6 1% 14.0
Biomass 0.3 1% 10.3
Other 03 1% 10.0
Total
Calculated average price of electricity
(cents/kWh)
2010 reference price of electricity
(cents/kWh)

Source: U.S. Energy Information Administration and Management information Services, Inc., 2009.

Table V-2
2010 Test Case Scenario | Parameters
Est.
Consumption | Price
Percen ¢l

Electric Power Sector -- 2010 Thtu | t kWh

Coal 15.5 38% 6.9

Nuclear 8.5 21% 11.0

Natural Gas 8.7 21% 7.8

Onshore Wind 2.5 6% 174

Other 53 13% 124

Hydroelectric 27 7% 6.2

Geothermal 0.3 1% 10.0

Offshore Wind 0.3 1% 293

Solar Thermal 0.3 1% 32.9

PV 0.2 0% 493

Petroleum 0.6 1% 14.0

Biomass 0.6 1% 10.3
Other

Total

Calculated average price of electricity (cents/kWh)

2010 reference price of electricity (cents/kwh)
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The findings from this scenario, summarized in Table V-4, indicate that the 2010
economic and jobs impact is significant:

. Average electricity prices increase more than 12 percent
. GDP is $143 billion (2007 doltars) lower — 1.2 percent
. The job loss totals 1.4 million — slightly more than one percent.
Figure V-1
Electric Generation Under the 2010 Test Case Scenarios
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Source: Management information Services, Inc., 2009.

Test Case Scenario li

In this scenario, 2010 coal electricity generation was reduced by 25 percent and
replaced half by natural gas and half by renewables. However, for reasons discussed in
Section 11-D, the estimated 2010 costs for nuclear power and for renewables may be
optimistic. Therefore, in this scenario what may be more realistic nuclear and
renewable costs were assumed:

. Actual 2008 nuclear costs of 13¢/kWh were used
. The 2010 LCOE costs for wind, PV and solar thermal in Scenario |
were increased by 33 percent

Table V-3 shows the test case scenario || parameters.
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As expected, the findings from this scenario, summarized in Table V-4, indicate
that the 2010 economic and jobs impact is more significant than under scenario I:

. Average electricity prices increase nearly 25 percent

D GDP is $285 billion (2007 doliars) lower — 2.6 percent

. The job loss totals 2.9 million — slightly more than two percent.
Table V-3

2010 Test Case Scenario il Parameters

Consumption Est.Price
Electric Power Sector — 2010 Thtu | Percent |  c/kWh
Coatl 15.5 38% 6.9
Nuclear 8.5 21% 13.0
Natural Gas 8.7 21% 7.8
Onshore Wind 25 6% 231
Other 53 13% 14.3
Hydroelectric 2.7 7% 6.2
Gaotharmal 0.3 1% 10.0
Offshore Wind 03 1% 40.0
Solar Thermal 0.3 1% 43.8
PV 0.2 0% 65.6
Petroleum 0.6 1% 14.0
Biomass 0.6 1% 10.3
Other 03 1%
Total 40.5
Calculated average price of
electricity (cents/kWh) 10.34
2010 reference price of electricity
{cents/kWh) 8.30

Source: Management information Services, inc., 2009.

Table V4
Summary of 2010 Test Case Scenario impacts
Scenario | Scenario Il
Change Percent | Change Percent

Electricity prices +1¢ +12.3% +2¢ +24.5%
(¢/kWh)
GDP (billion -$143 -1.2% -$285 -2.6%
2007%)
Jobs (thousands) -1,400 -1.1% -2,900 -2.1%

Source: Management Information Services, Inc., 2009.
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V.B. 2020 Decarbonization Scenarios
The Proposat

in July 2008, former Vice President and Nobel Laureate Al Gore urged the U.S.
to transform its entire electricity grid to carbon-free energy within 10 years, warning that
drastic steps were needed to avoid a global economic and ecologicai cataclysm. Mr.
Gore urged the spending of trillions of dollars to remake the U.S. power system: “The
survival of the United States of America as we know it is at risk. And even more - if
more should be required - the future of human civilization is at stake.”*?®

He stated that the U.S. and the rest of the world were facing unprecedented
problems, including growing demand for electricity, dangerous changes in the climate
driven largely by emissions of carbon dioxide, and political instability in regions that
produce much of the world’s cil. “When we look at all three of these seemingly
intractable challenges at the same time, we can see the common thread running
through them, deeply ironic in its simplicity: Our dangerous over-reliance on carbon-
based fuels is at the core of all three of these challenges -- the economic,
environmental, and national security crises.” His recommendation, which would require
phasing out or substantially modifying virtually every existing U.S. coal-fired power plant
by 2020, extends beyond what even the most ambitious scientists or analysts have
proposed, as a means, he stated, of “jolting the world out of old ways of thinking.
“Specifically, to those who say 10 years is not enough time, | respectfully ask them to
consider seriously what the world’s scientists are telling us about the risks we face if we
don’t act in less than 10 years.”

It is a bold and extremely ambitious goal given the likely costs and the changes
to the U.S. electricity system that would be required. Mr. Gore admitted that his plan
would, at least initially, increase energy prices, but he proposed a payroll tax cut to
offset higher prices for fuel and electricity. He noted that the U.S. uses only a tiny
fraction of the wind, solar, and geothermal power available and that entrepreneurs were
investing billions of dollars in new technology and rapidly reducing the costs of
alternative energy sources.

Mr. Gore’s proposal was less a step-by-step plan than a sweeping call to action.
His path to a decarbonized electrical supply recommends more investment in solar and
wind, keeping nuclear in the mix, maximizing energy efficiency, implementing CCS for
at least some existing fossil fuel plants, and shifting to electric cars. His proposed
solution is to eliminate all carbon-emitting forms of electricity production in the U.S.
within 10 years, replacing them with alternatives such as solar, wind, and geothermal
power, conservation, and clean-coal technology. He envisions nuclear power retaining
its current share of domestic electricity generation, about 20 percent. Coal, which

%There exist numerous accounts of this proposal. See, for example, Brendan Smialowski, “Gore Urges
Change to Dodge an Energy Crisis,” New York Times, July 18, 2008; Bryan Walsh, “Gore's Bold,
Unrealistic Plan to Save the Planet,” Time, July 18, 2008.
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currently produces about half of American electricity, would be drastically reduced or
eliminated, while renewable sources, now producing less than three percent of the
nation’s electricity, would increase rapidly.

Specifying the Alternatives

As noted, the proposal, while recommending a “100 percent carbon free
electricity sector by 2020,” was short on specifics. For example:

. While consideration was initially given to the necessity for clean
coal and CCS, virtually all follow-up discussion focused on the need
to transition from coal to renewables

. Similarly, while accepting the need for the current nuclear fleet, Mr.
Gore did not advocate building any new nuclear plants.

. Natural gas and petroleum electric generation were hardly
mentioned at all.

. The need for energy efficiency and electric cars was noted, but no
specifics were provided

. Similarly, while emphasizing the need for a phenomenal increase in

renewable electricity generation, no specifics were given on how
this is to be disaggregated among solar thermal, PV, wind,
geothermal, biomass, etc.

Several simulations of the likely economic and jobs impact in 2020 of the
proposal were conducted here. All of the simulations utilized the methodological tool
and spreadsheet discussed in Section IV and utilized 2020 forecast data for all
parameters. These data were derived from EIA forecast studies and the other sources
discussed in previous sections.

2020 Decarbonization Scenario |

This scenario:

. Zeroed out coal electricity generation in 2020

. Held nuclear, naturai gas, and petroleum to their EIA reference
case 2020 forecast levels

. Distributed the EIA reference case 2020 coal-based electricity

generation among the renewable sources

Thus, basically, this scenario transferred all forecast coal electricity generation in
2020 to renewable sources — Table V-5 and Figure V-2.
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Table V-5
2020 Decarbonization Scenario | Parameters

Consumption Est.Price
Electric Power Sector,
2020 Decarbonization
Scenatrio Tbtu | Percent c/kWh
Coal 0.0 0% 7.0
Nuclear 8.8 19% 10.2
Naturat Gas 71 16% 8.5
Wind 14.0 31% 13.9
Other 15.7 34% 18.0
Hydroelectric 3.0 7% 11.2
Geothermal 1.0 2% 10.0
Offshore Wind 4.0 9% 220
Solar Thermal 2.1 5% 247
PV 1.5 3% 37.0
Petroleurn 0.6 1% 14.0
Biomass 3.0 7% 10.3
Other
Total
Calculated average price of
electricity (cents/kWh)
2020 reference price of
electricity (cents/kWh)

Source: Management information Services, Inc., 2009.

Figure V-2
Redistribution of U.S. 2020 Electricity Generation
Under the Decarbonization Scenarios
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Source: Management Information Services, inc., 2009.
As expected, and as shown in Table V-8, the impact on 2020 GDP and jobs of
this scenario is significant:

. Average electricity prices increase nearly 50 percent
. GDP is about $740 billion (2007 dollars) lower — nearly five percent
. The job loss is 6.3 million — about four percent.

2020 Decarbonization Scenario i

This scenario attempted to be somewhat more realistic in interpreting the
proposal. it assumed that both coal and natural gas — but not petroleum — would remain
major contributors to 2020 electricity generation. However, their contributions are now
much smailer than in the EIA reference forecast and their costs are significantly higher
due to the mandatory CCS requirements. The relative contributions of the renewable
technologies remain about the same as in Scenario | — see Table V-6 and Figure V-2.
Specifically, Scenario i

. Zeroed out petroleum electricity generation in 2020

. Held nuclear to its EIA reference case 2020 forecast level

. Reduced coal generation to 20 percent of its 2020 forecast level
and included CCS costs

. Reduced natural gas generation to 50 percent of its 2020 forecast

level and included CCS costs '’

”7Speciﬁcally, in this scenario in 2020: Coal generation is reduced from 22 tbtu to 4.4 tbu, nuclear
generation remains unchanged at 8.8 tbtu, natural gas generatioin decreases from 7.1 tbtu to 3.3 tbu, and
renewable generation increases from 7.1 tbtu to 28.6 tbtu,
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Table V-6
2020 Decarbonization Scenario | Parameters

Consumption Est.Price
Electric Power Sector, 2020
Decarbonization Scenario Thbtu | Percent cfkWh
Coal with CCS 4.4 10% 11.4
Nuclear 8.8 19% 10.2
Natural Gas with CCS 3.3 7% 114
Wind 14.0 M% 13.9
Other 151 33% 18.2
Hydroelectric 3.0 7% 11.2
Geothermal 1.0 2% 10.0
Offshore Wind 4.0 9% 220
Solar Thermal 2.1 5% 247
PV 1.5 3% 37.0
Petroleum 0.0 0% 14.0
Biomass 3.0 7% 10.3
Other
Total
Calculated average price of
electricity (cents/kWh)
2020 reference price of electricity
(cents/kWh)

Source: Management Information Services, {nc., 2009.

As shown in Table V-8, the impact on 2020 GDP and jobs of this scenario is
somewhat more significant than under scenario I

. Average electricity prices increase more than 50 percent
. GDP is about $810 biflion (2007 dollars) lower — about 5.3 percent
. The job loss is 6.9 million — about 4.4 percent.

2020 Decarbonization Scenario i

As discussed, in Section 11.D, there are concerns about the actual current and
forecast LCOE of renewables, and RE is the main focus of the Decarbonization
proposal. Accordingly, this scenario increased the 2020 LCOEs of wind, PV, and solar
thermal by 33 percent but held the relative distribution of electricity generation among all
technologies the same as under Scenario Il, as shown in Table V-4 and Figure V-2.
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Table V-7
2020 Decarbonization Scenario Il Parameters

Consumption Est.Price
Electric Power Sector, 2020
Decarbonization Scenario Thiu | Percent c/kWh
Coal with CCS 4.4 10% 11.4
Nuclear 8.8 19% 10.2
Natural Gas with CCS 33 7% 11.4
Onshore Wind 14.0 31% 18.5
Other 151 33% 225
Hydroelectric 3.0 7% 11.2
Geothermal 1.0 2% 10.0
Offshore Wind 4.0 9% 28.3
Sofar Thermal 2.1 5% 329
PV 1.5 3% 49.3
Petroleum 0.0 0% 14.0
Biomass 3.0 7% 10.3
Other
Total
Calculated average price of
electricity {cents/kWh)
2020 reference price of electricity
(cents/kWh)

Source: Management Information Services, inc., 2009.

As shown in Table V-8, the impact on 2020 GDP and jobs is significantly higher
than under scenarios | or iI:

. Average electricity prices increase 83 percent
. GDP is nearly 1.3 trillion (2007 doliars) lower — about 8.4 percent
. The job loss is nearly 11 million — about seven percent.
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Table V-8
Summary of the 2020 impacts of the Decarbonization Scenarios
Scenario | Scenario ll Scenario lll
Change Percent Change Percent Change Percent
Electricity +4.5¢ +48 +4.9¢ +53% +7.7¢ +83%
prices
(¢/kWh)
GDP -$739 -5% -$810 -5.3% -$1,280 -8.4%
(biltion
2007%)
Jobs -6,300 -4% -6,900 -4.4% -10,900 7%
(thousands)

Source: Management information Services, Inc., 2008.

Thus, the economic and jobs impacts of the 2020 decarbonization proposal are
likely to be severe:

. Average electricity prices could increase by 50 — 80+ percent

. GDP could be reduced by $700 billion to nearly $1.3 trillion (2007
dotlars) lower — about 5 to 8.4 percent

. Job losses could total 6.3 million to nearly 11 million — about four to
seven percent.

To put these losses into perspective, through August of 2009, the worst
economic and financial recession in 75 years has resulted in total U.S. job losses of
about 6.9 million.'?*

No attempt was made here to estimate the potential cost of the decarbonization
proposal. However, a recent study by J.P. Morgan estimated that the potential costs of
achieving a 15 percent renewable electricity standard by 2020 range between about
$160 billion and $450 bilion.'”® The 2020 decarbonization proposal would result in
between 60 and 70 percent of U.S. electricity in 2020 being generated by renewables,
and the cost to achieve this is thus likely to range between about $650 - $1,800 billion to
$750 -$2,100 billion. Using the mean estimates, it is likely that the proposal may cost
$1.2 to $1.4 triltion."*°

255 Alan Greenspan noted in his memoir, “Cap-and-trade systems or carbon taxes are likely o be
popular only until real people lose real jobs as their consequence." Alan Greenspan, The Age of
Turbulence, Penguin, 2007.

Christopher Blansett, The Proposed Renewable Electricity Standard and its Impact on the Growth Rate
of the Renewable Energy Sector, J.P. Morgan Securities, Inc., September 2009.

070 put these costs in perspective, the electricity generation CAPEX for the top 45 utilities in the U.S.,
who generate the bulk of the nation’s power, was well under $30 billion in 2008.
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V.C. Assessment of the EIA Analysis of the Lieberman-Warner Bill

In April 2008, EIA issued a report in response to a request from Senators
Lieberman and Warner for an analysis of S. 2191, the Lieberman-Warner (L-W) Climate
Security Act of 2007, a complex bill regulating emissions GHGs through market-based
mechanisms, energy efficiency programs, and economic incentives.’®" To analyze the
provisions of S. 2191, several alternative cases were prepared:

. The S. 2191 Core Case assumed that key low-emissions
technologies, including nuclear, fossit with CCS, and various
renewables, are deployed in a timeframe consistent with the
emissions reduction requirements.

. The S. 2191 No International Offsets Case, is similar to the S. 2191
Core Case, but assumed that use of international offsets is limited.

. The S. 2191 High Cost Case is similar to the $.2191 Core Case
except that the costs of nuclear, coal with CCS, and biomass are
assumed to be 50 percent higher than in the Core Case.

. The S. 2191 Limited Alternatives Case assumes the deployment of
key technologies, including nuclear, fossil with CCS, and various
renewables, is held to their Reference Case level through 2030, as
are imports of LNG.

EiA’s key findings included the following:

. S. 2191 significantly reduces projected GHG emissions compared
to the Reference Case. Projected covered emissions in the S,
2191 cases, net of offsets, are 27 percent to 36 percent lower in
2020 and 45 percent to 56 percent lower in 2030.

. The electric power sector accounts for most of the emissions -
reductions, with new nuclear, renewable, and fossil plants with CCS
serving as the key compliance technologies. Electric power
accounts for 82 - 87 percent of energy-related CO, emissions
reductions in 2020 and 82 - 92 percent of such reductions in 2030.

. If new nuclear, renewable, and fossil plants with CCS are not
deployed rapidly enough, covered entities are projected to turn to
increased natural gas use to offset reductions in coal generation,
resulting in markedly higher delivered prices of natural gas.

. Emissions reductions in the residential, commercial, industrial, and
transportation sectors are small relative to those in the electric
power sector, and energy price increases are not large enough to
induce consumers to make large changes in their energy use.

. Coal consumption is significantly reduced, and total coal
consumption in 2030 ranges between 62 and 89 percent below the

®y.s. Energy Information Administration, Energy Market and Economic Impacts of S. 2191, the
Lieberman-Wamer Climate Security Act of 2007, SR/QOIAF/2008-01, April 2008.
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Reference Case level, and coal costs to electricity generators
increase by a factor of 5-to-10 — Figure V-3.

. GHG allowance prices are sensitive to the cost and availability of
low-carbon generating technologies and emissions offsets.
Estimated allowance prices range from $30 to $76/mtCOze in 2020
and from $61 to $156/mtCO.e in 2030.

. S. 2191 increases energy prices and energy bills for consumers.
Relative to the Reference Case, the price of using coal for power
generation is 161 - 413 percent higher in 2020 and 305 - 804
percent higher in 2030. The price of electricity is 5 - 27 percent
higher in 2020 and 11 - 64 percent higher in 2030. Under S. 2191,
average annual household energy bills, excluding transportation
costs, are $30 - $325 higher in 2020 and $76 - $723 higher in 2030.

. S. 2191 increases the cost of using energy, which reduces real
economic output, reduces purchasing power, and lowers aggregate
demand, and GDP falls relative to the Reference Case. Adverse
economic impacts increase over time, and discounted GDP losses,
2009 ~ 2030, range from $444 billion (-0.2 percent) to $1,308 billion
(-0.6 percent) -- Table V-9 and Figure V-4.

. S. 2191 impacts industrial activity, including manufacturing, to a
greater extent than the overall economy. Industrial shipments in
2030 are reduced by $233 - $589 billion (-2.9 to -7.4 percent).

Figure V-3
Coal Costs to Electricity Generators
(2006 dollars per million Btu)

18.00 -——————-I Coal Allowance Cost I_ T

Reference $2191 Core 52191 High Cost  S2191 Linited 52191 No 52191 Limited
Alernatives Imemnationat  Ne International

Source: U.S. Energy Information Administration, 2008.
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Figure V-4
Real GDP Impacts, Change from Reference Case
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Source: U.S. Energy Information Administration, 2008.

Table V-8

Macroeconomic Impacts of S. 2191 Cases and S. 1766 Update Cases

(billion 2000 dollars, except where noted)

S. 2191 Cases
o No Linied " s
Core High Cost Ajlt::lﬁ;‘(\l‘es Intg?rig:nnl Mm;;z tives | S1766 Update
i International
Cumulative Real Impacts 2009-2030 (Present Value using 4% Discount Rate)
GDF
Change 1 (444) | (729 | (912) NS (66)
Percent Change | -02% | 03% | -04% | 03% | -06% | -0.03%
Consumption
Change T sey | 85y | (eaey | (18,) I (4 | (145)
PercentChange |  03% | -05% | -06% | -05% | -09% -0.1%
Industrial Shipments (excludes services)
Change {1,340 (1,723} £2.031) (2.430) {3.684) {720
Percent Change -1.3% -1.7% -2.0% -24% -3.6% 0. 7%
Nominal Revenue
collected 2012- 2.851 3.650 4,282 4416 7,659 987
10307

Source: U.S. Energy Information Administration, 2008.
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As shown in Figure V-5, a major impact of the L-W bill would be a massive shift
away from coal for electricity generation and massive increases in nuclear generation
and, to a lesser extent, renewables.

Analysis of the EIA L-W Forecasts

The objective here was to assess the feedback between economic parameters
and job impacts captured within the EIA analytical tools. The first step was to develop a
2030 set of reference parameters based on the EIA L-W analysis and the research
discussed previously — Table V-10. It shouid be noted here that, to perform a credible
comparative analysis, the 2030 forecast data are based primarily on those in the April
2008 EIA report, not on the April 2009 AEO 2009 (ARRA)."? The EIA report, in turn,
was based in large part on AEO 2007.'®

Figure V-5
Total Energy Consumption by Source
(quadrillion Btu)

Reference

S. 2191 Core

0 S. 2191 High Cost

0 5. 2191 No Internatonal Offsets

E S. 2191 Limted Alternatives

3. 2191 Linvited / No International

B S. 1766 Updated

Source: U.S. Energy Information Administration, 2008.

#2y/alid comparisons of previous forecasts require that the data available at the time of the original
forecast be used in the evaluation — see the discussion in Roger Bezdek and Robert Wendting, “A Half
Century of Long-Range Energy Forecasts: Errors Made, Lessons Learned, and implications For
Forecasting,” Journal of Fusion Energy, Vol. 21. No. 3/4 (December 2003), pp. 155-172.

%4 large part” because some of the estimates in the EIA analysis did not adhere to those published in
AEQ 2007, rather, they were apparently based on prefiminary AEO 2008 estimates.
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The methodology and tool developed here were used to conduct a comparative
analysis of two of the EIA cases:

. The S. 2191 No International Offsets Case
. The S. 2191 High Cost Case

Table V-10
2030 EJIA L-W Reference Case

Consumption Est.Price

Electric Power Sector, 2030 EIA
L-W Reference Case Thbtu | Percent c/kWh
Coal 28.4 55% 7.2
Nuclear 9.2 18% 11.0
Natural Gas 7.4 14% 10.0
Wind 1.0 2% 14.0
Other 6.0 12% 11.5
Hydroslactric 3.1 6% 10.0
Geothermal 0.2 0% 10.0
Offshore Wind 0.1 0% 19.0
Sofar Thermal 0.1 0% 19.0
PV 0.1 0% 27.0
Petroleum 08 2% 17.0
Biomass 09 2% 10.0
Other 0.7 1% 10.0

Total
Calculated average price of
electricity (centsfkWh)
2030 EIA L-W reference price of
electricity

Source: U.S. Energy Information Administration and Management Information Services,
Inc., 2009.

The No International Offsets Case Comparison

Table V-11 and Figure V-6 show the No International Offsets Case parameters.
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Table V-11
MISI No international offset Case Estimate of L-W Parameters
Consumption Est.Price
Electric Power Sector, 2030 EIA
L-W Case — MiS| Estimate Thbtu | Percent c/kWh
Coal 31 6% 7.2
Nuclear 304 61% 11.0
Naturat Gas 5.3 1% 10.0
Wind 4.0 8% 14.0
Other 6.8 14% 12.5
Hydroslectric 3.1 6% 10.0
Geothermal 04 1% 10.0
Offshore Wind 06 1% 19.0
Solar Thermal 04 1% 19.0
PV 0.3 1% 27.0
Petroleum 04 1% 17.0
Biomass 1.1 2% 10.0
Other 05 1%
Total 496 | 100.0%
Calculated average price of
electricity (cents/kWh)
2030 EIA L-W reference price of
electricity

Source: Management Information Services, Inc., 2009.

Figure V-6
Changes in 2030 Electricity Generation

70%
60%
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40% -
30%
20%
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B Reference BL-W

Source: Management Information Services, Inc., 2009.
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The estimates derived here of the likely economic and jobs impact of the No
International Offsets Case were compared with those reported by EIA. The findings are
summarized in Table V-13. Specifically, in 2030:

. EIA estimated that electricity prices would increase by 2 ¢/kWh (22
percent), while here it was estimated that electricity prices would
increase by 2.2 ¢/kWh (25 percent)

. EIA estimated that GDP would decrease by $32 billion (0.13
percent, while here it was estimated that GDP would decrease by
about $590 billion (2.5 percent)

. EIA did not develop jobs estimates. The EIA estimate of GDP
losses was translated into job losses using the GDP/jobs ratio
developed in the tool.™ This indicated that the EIA estimate of
jobs losses is about 223,000 (-0.13 percent). Here it was estimated
that the job loss is 4.1 million (2.4 percent)

The High Cost Case Comparison

Table V-12 and Figure V-6 show the High Cost Case parameters.

Table V-12
MiS! High Cost Parameters
Consumption Est.Price

Electric Power Sector, 2030 EIA L-W

Case — MIS| High Cost Estimat: Thtu | Percent
Coal 31 6%
Nuclear 304 61%
Natural Gas 53 11%
Wind 4.0 8%
Other 6.8 14%

Hydroelectric 3.1 6%

Geothermal 0.4 1%

Offshore Wind 0.6 1%

Sotar Thermal 04 1%

PV 0.3 1%

Petroleum 0.4 1%

Biomass 1.1 2%

Other 0.5 1%
Total 49.6 0%
Calculated average price of electricity

{cents/kWh)
2030 EIA L-W reference price of
electricity

Source: Management information Services, Inc., 2009.

¥as discussed in Chapter IV, in 2030, $1 biflion (2007 dollars) in GDP generates 6,965 jobs. This
estimate was used to translate the EIA projection of GDP losses into job losses.
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The estimates derived here of the likely economic and jobs impact of the High
Cost Case were compared with those reported by EIA. The distribution of electric
generation remains the same as in the No International Offset Case (Figure V-6). The
findings are summarized in Table V-13. Specifically, in 2030:

. EIA estimated that electricity prices would increase by 3¢/kWh (34
percent), while here it was estimated that electricity prices would
increase by 4¢/kWh (45 percent)

. EIA estimated that GDP would decrease by $238 billion (one
percent, while here it was estimated that GDP would decrease by
about $1.1 trillion billion (4.5 percent)

. EIA did not develop jobs estimates. The EIA estimate of GDP
losses was translated into job losses using the GDP/jobs ratio
developed in the tool. This indicated that the EIA estimate of jobs
losses is about 1.66 million (one percent). The job loss estimated
here is 7.4 million (4.2 percent)

Table V-13
Summary Results of the EIA and MISI L-W Scenarios
No International Offset Case High Cost Case
EIA Misi EIA MiS|
Change | Percent | Change | Percent | Change | Percent | Change | Percent

Efectricity +2¢ +22% +2.2¢ +25% +3¢ 34% +4¢ 45%
prices
(¢/kWh)
GDP (billion -$32 -0.13% -$589 -2.5% -$238 -1% -$1,064 | -4.5%
2007%)
Jobs 223* -0.13% | -4,100 -2.4% 1,660* -1% -7,400 -4.2%
(thousands)
tmplied
elasticity of
GDP with -0.002 -0.1 -0.0.3 -0.1
respect to
electricity
price

*MISI estimate
Source: Management Information Services, Inc., 2009.

Thus, using the methodology and tool developed here indicates that:

. The increase in electricity prices under both EIA scenarios
analyzed would be somewhat higher than estimated by EIA.
. The GDP and jobs losses under both EIA scenarios analyzed

would be much higher than estimated by EIA.
. The EIA methodology and NEMS implicitly assumes that increased
electricity prices have relatively little impact on GDP or jobs.
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The lack of impact in the EIA report of electricity prices on GDP or jobs is
especially interesting and difficult to reconcile with decades of resuits reported in the
literature. While the elasticity estimate used here of -0.1 can be assessed and modified,
the implication in the EIA No International Offset Case that the elasticity estimate is
virtually 0 is notable and indicates a need for further research

V.D. Assessment of the High Macro $30 Carbon Tax Case

Here, the objective was to analyze the results of the NEMS High Macro $30
carbon tax case (analyzed in prior research') to obfain insight into the level of
feedback to GDP that may be captured by NEMS. The NEMS High Macro $30 carbon
tax case uses updated cost and performance of advanced coal-fired power plants under
the assumption that all Fossil Energy R&D goals are met. A carbon tax of $30/ton
carbon dioxide is instituted in 2012 and rises at a five percent annual rate. Retrofit and
refurbishments capability are included, with cost reductions based on R&D
assumptions.

Table V-14 shows forecasts of selected energy and economic variables that are
the results of the High Macro $30 carbon tax case from the NEMS run. The production
of coal is forecast to decline from 23.4 Quads in 2010 to 20.33 Quads in 2030,
decreasing at an average annual compounded rate of -0.7 percent. At the same time,
coal use in the electric generating sector is forecast to decrease -0.8 percent per year,
in sharp contrast to the average forecast growth in electricity generation of 1.0 percent.
The average delivered price of coal is also forecast to increase substantially over the
period, rising from 1.94 $/MMBTU (2007 constant dollars) in 2010 to $8.83/MMBTU in
2030, an annual average increase of 7.9 percent.

Over the period, coal and natural gas inputs to electric generation will continue to
decline drastically and will be replaced by a 90 percent increase in nuclear power and
more than a doubling in the use of renewable fuel sources. By 2030, the forecast
shows that renewable sources will account for just over 22 percent of total electricity
generated and coal will decrease to 34 percent. The average price of electricity is
forecast to rise sharply over the period, increasing 2.3 percent per year above the rise in
overall inflation. The NEMS forecast shows a rise in the weighted average price of
electricity going from 8.3¢/kWh in 2010 to 13.1¢/kWh in 2030. This is the highest
increases seen in the various scenarios examined in the course of the MIS! research.'®

Table V-14 raises some questions about the NEMS-generated resuits. For
example, the High Macro case represents a major shift away from coal and NG and in
favor of nuclear power and renewables. Accordingly, electricity prices in 2030 are 34
percent higher than in the ARRA reference case. However, using the distribution of

“SNETL, Development of an Economic and Job Impacts Analysis Tool and Technology Deployment
Scenario Analysis, DOE/NETL-402/092309, September 23, 2009. The High Macro $30 Carbon Tax Case
pagre corresponds to the Repower and Retrofit Case in the September 23 paper.

ibid.
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electric generating capacity among the options shown in Table V-14, the EIA NEMS
estimates of LCOEs given in Table 1i-4, and the too! spreadsheet demonstrates that —
using EiA’s own data ~ electric prices cannot increase nearly that much in 2030."%

Second, Table V-14 shows that NEMS is forecasting that real GDP will increase
3.3 percent annually, 2010 through 2030. For the U.S,, this is a high real 20-year real
growth rate. Further, is it realistic to believe that GDP can grow at this rate when, as
shown in the table, total electricity consumption is growing at only one percent annually
over the same period?

Third, the table forecasts a very large growth in U.S. exports over the period,
increasing from 11 percent of GDP in 2010 to 25 percent in 2030 — increasing 7.3
percent annually, and by the latter year the U.S. has an export surplus of nearly $700
billion (2007 dollars). Is this reasonable — especially when electricity consumption is
increasing only one percent annually?'®

Finally this table indicates that under the high macro case, real U.S. 2030 GDP
will be 12 percent higher ($6.3 trillion in 2007 doliars) than under the ARRA reference
case - Table V-15. Is this consistent with the fact that electricity prices under the high
macro case are 34 percent higher than under the ARRA reference case? This indicates
that the NEMS model here implicitly assumes that the electricity price-GDP elasticity is
positive: Increased electricity prices increase GDP. Accepting the NEMS results at
face value indicates an elasticity of about +0.28, e.g., a 12 percent increase in real GDP
is associated with a 34 percent increase in electricity prices.

Not only is a positive elasticity contrary to studies in the literature, it also differs
from the results derived using the MISI tool. Using this tool, the distribution of electricity
consumption among the generation options, their associate LCOEs, and the tool-
estimated elasticity indicates that under the High Macro case, U.S. GDP in 2030 shouid
be about $800 billion (2007 dollars) lower than under the ARRA reference case ~ not
$6.3 trillion higher. Thus, the net difference between the High Macro 2030 case and the
tool-derived estimate is a GDP value of about $7.1 trillion (2007 dollars)."*

*¥7This holds true for any reasonable simulations using weighted actual LCOE estimates for 2007 and the
EIA forecast LCOEs for 2020 and 2030.

*®These issues are discussed further in Management Information Services, Inc., “implications of Recent
EIA Forecasts For Energy and Electricity Demand,” discussion paper prepared for NETL, July 2009,
**While a detailed analysis of NEMS is outside the scope of the current study, researchers have found
evidence of systematic errors in NEMS' forecasts. For example, based on analysis of the ElA’s 22 year
projection record, RFF found a persistent tendency by NEMS to underestimate total energy demand by
an average of two percent per year. For 14 individual fuels/consuming sectors there was significant
directional consistency in the errors over time, ranging up to seven percent annually. Electric utility
renewables, electric utility natural gas, transportation distillate, and residential electricity showed
significant biases, and projections for certain other sectors have significant unexplained errors. See
Carolyn Fischer, Evan Hermstadt, and Richard Morgenstern, “Understanding Errors in EfA Projections of
Energy Demand,” Resources for the Future paper RFF DP 07-54, November 2008.
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Table V-14
High Macro $30 Carbon Tax Case -- Selected NEMS Output Indicators

2010] 2020] 2030 AAC '10-30

Production
Coal (Quadriliion btu's) 234 2094 20221 -0.7%
Electricity Generated by Fuel (billion killowatthours)
Coal 2,030 1,807 1,737 -0.8%
Natural Gas 778 777 594] -1.3%
Nuclear Power 809 940 1,530 3.2%
Renewable Sources 473 843 1,134 4.5%
Other 88 75 76f -0.7%
Total 4179 4,442 5,071 1.0%
Electricity Sales by Sector (billion killowatthours)
Residential 1,409 1,413 1,604 07%
Commercial 1407 1,562 1,833 1.3%
Industrial and Other 1,104 1,262 1,393 1.2%
Total 3,920 4,237 4,830 1.0%
Prices (2007$)
Coal
Avergage Delivered Price ($ per million btu's) 1.94 618 883 7.9%
Electricity (per killowatthour)
Residential 97 143 152 2.3%
Commercial 85 127 1331 23%
Industrial and Other 5.8 9.1 9.4 2.4%
Average Price (cents per kilowatthour) 83 123 131 2.3%
Value of Electric Power Sector (billion 20073)
Residential 136.7 2021 2438 29%
Commercial 119.6 1984 243.8 3.6%
Industrial and Other 640 1148 1309 3.6%
Total Value of Coal Industry (billion 2007$) 454 1294 1785 71%
Total Value of Electric Power Sector (billion 2007$) 3254 5212 6327 3.4%
Real GDP (billion 2000%) 11,912 16,509 22,610 3.3%
Real Consumption 8.554 11,499 15725 3.1%
Real Investment 1,607 2,938 4,388 52%
Real Government Spending 2,149 2,373 2,788 1.3%
Real Exports 1,372 3,075 5564] 7.3%
Real Imports -1,829 -3,053 -4,996 5.2%

Change in Inventories as % of GDP Components 0.5% -1.9% -3.7% -

Source: NEMS Output Tables, 30_5_FE_RR_all, Repower and Retrofit Case, U.S. Department of
Energy, July 2009; and MISH, 2009.
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Table V-15
Impact of High Macro $30 Carbon Tax Case
Compared to ARRA Reference Case

2010] 2020] 2030

Gross Output (billion '073) 736 2,520 6,260
Employment (thosands) 4,223 13,074 32,586
Personal Income (bilfion '07$) 332 1,090 2,701
Government Tax Receipts (billion '073) 132 436 1,077

Source: Management Information Services, Inc., 2009.

Applying the job estimation methodology, in 2030 the High Macro case generates
32.6 million more jobs than the ARRA reference case. However, the tool developed
here estimates that the High Macro case will actually generate 5.6 million fewer jobs
than the ARRA reference case in 2030. Thus the net job difference between the two
estimates is about 40 million jobs.

V.E. Assessment of the High Renewables-based Power Case

The objective here was to analyze the results of the NEMS High Renewables-
based Power case (prior analysis'*°) to obtain insight into the level of feedback to GDP
that may be captured by NEMS. The High Renewables-Based Power Scenario
documented in the September 2009 report was derived from an analysis of a 25-percent
Federal renewable electricity standard completed at the request of Congressman
Edward Markey. ™'

Table V-16 shows the forecasts of selected energy and economic variables that
are the results of the High Renewables-based Power case NEMS run."?  The
production of coal is forecast to increase from 23.27 Quads in 2010 to 23.48 Quads in
2020, but then decline to 23.15 Quads in 2030. At the same time, coal use in the
electric generating sector is forecast to increase 0.1 percent per year, much lower than
the average forecasted growth in electricity generation of 1.0 percent. The average
delivered price of coal is forecast to also increase slightly over the period, rising from
1.93 dollars per MMBTU’s (2007 constant dollars) to 2.01 dollars per MMBTU’s in 2030
--a 0.2 percent annual increase.

Over the period, coal inputs to electric generation will continue to rise until 2020
and then fall through 2030. Any potential coal expansion that was forecast will be
replaced by a massive deployment of renewable energy sources, which are forecast to

"NETL, Development of an Economic and Job Impacts Analysis Tool and Technology Deployment
Scenario Analysis, op. cit. The High Renewables-based Power case here corresponds to the 25-Percent
Renewable Electricity Standard Case in the September 23 paper.

"“*Much of this information is taken from: Impacts of a 25-Percent Renewable Electricity Standard as
Proposed in the American Clean Energy and Secunty Act Discussion Draft. SR/IOIAF/2009-04, U.S.
Department of Energy, Apnl 2008.

M2NEMS run waxrpsne-75.d051309e.
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increase nearly five percent annually over the 20-year period. By 2030 the forecast
shows that renewable sources will account for almost 25 percent of total electricity
generated. Renewable fuels will account for 50 percent more electricity generated than
natural gas plants and 50 percent more electricity generated than the entire U.S.
nuclear fleet. However, while this overwhelming and rapid change in the mix in the
“input fuels” of electric generation is taking place over the 20-year period, the average
price of electricity is forecast to rise only one percent per year above the rise in overall
inflation. The EIA forecast shows a rise in the weighted average price of electricity
going from 8.3¢/kWh in 2010 to 10.1¢/kWh in 2030. These are identical increases to
that shown in the updated AEO case (ARRA).

Table V-16
High Renewables Case - Selected Indicators
2010] 2020 2030} AAC '10-30

Production
Coal {Quadrillion btu's) 2327 2348 23.15 0.0%
Electricity Generated by Fuel (billion killowatthours)
Coal 2,020 2,092 2,054 0.1%
Natural Gas 771 671 827 0.4%
Nuclear Power 809 869 858 0.3%
Renewable Sources 467 861 1,213] 4.9%
Other 87 78 79 -0.5%
Total 4,155 4,571 5,031 1.0%
Electricity Sales by Sector (billion killowatthours)
Residential 1,402 1476 1,650] 08%
Commercial 1,402 1621 1,850 1.4%
industrial and Other 1,083 1,243 1,287 0.8%
Total 3,897 4,340 4,787 1.0%
Prices (2007%)
Coal
Avergage Delivered Price ($ per million btu's) 183 200 201 0.2%
Electricity (per killowatthour)
Residential 9.8 111 11.8, 0.8%
Commercial 85 94 102 0.9%
Industrial and Other 58 6.5 7.2 1.1%
Average Price {cents per kilowatthour) 8.3 9.3 10.1 1.0%
Value of Electric Power Sector (billion 2007$)
Residential 1374 163.8 194.7 1.8%
Commercial 1192 1524 1887 2.3%
Industrial and Other 634 808 927 1.9%
Total Value of Coal Industry {billion 2007%) 448 470 465 0.2%
Total Value of Electric Power Sector (billion 20078$) 3235 4036 4835 2.0%
Real GDP (biflion 2000$) 11,586 15,396 19.871 2.7%

Source: /mpacts of a 25-Percent Renewable Electricity Standard as Proposed in the American Clean
Energy and Security Act Discussion Draft. SR/OIAF/2009-04, U.S. Department of Energy, April 2009.
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Examination of Table V-16 indicates that the NEMS-generated results for this
case differ from those of the High Macro case. For example, the High Renewables
case represents a major shift away from coal in favor of renewables. Nevertheless,
electricity prices in 2030 are only about three percent higher than in the ARRA
reference case. Using the distribution of electric generating capacity among the options
shown in Table V-16, the EIA NEMS estimates of LCOEs given in Table li-4, and the
spreadsheet tool demonstrates that electricity prices in the High Renewables case
should be somewhat higher — in the range of 10.5¢/kWh to 11¢/kWh, six to 12 percent.
However, given the uncertainties inherent in any forecasts, it is not clear that these
differences are statistically significant.

Table V-17
Impact of the High Renewables Case
Compared to ARRA Reference Case

2010 [ 2026 | 2030
Gross Output (billion '07$) -29 -4 -9
Employment (thousands) -161 -25 43
Personal income (billion '07$) -13 -2 -4
Government Tax Receipts (billion '073) -6 -1 -2

Source: Management information Services, Inc., 2008.

Second, Table V-16 shows that NEMS is forecasting that real GDP wilf increase
2.7 percent annually, 2010 through 2030. For the U.S., this would represent good
economic performance, but something that, based on historical experience, may be
achievable.

Finally, this table indicates that under the High Renewables case real U.S. 2030
GDP will be virtually identical to GDP under the ARRA reference case — Table V-17.
This indicates that the NEMS model here impilicitly assumes that the electricity price-
GDP elasticity is essentially zero. This is contrary to studies in the literature but, given
the small increase in electricity prices, it may not be significant

Using the tool developed here, the distribution of electricity consumption among
the generation options, their associated LCOEs, and the tool-estimated elasticity
indicates that under the High Renewables case:

. A three percent increase in electricity prices indicates that 2030
GDP should be about $70 billion less and that total jobs shouid be
about 500,000 less than forecast using NEMS.

. Using the mean estimate of the tool-estimated electricity price
forecasts, which is about 10 percent, indicates that 2030 GDP
should be about $330 billion less and that total jobs should be
about 1.6 million less than forecast using NEMS.
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VI. FINDINGS AND IMPLICATIONS

VLA. General Findings

First, the findings derived here indicate that energy and energy prices can affect
GDP. Most economists who have analyzed the issue agree that there is a negative
relationship between energy price changes and economic activity, but there are
significant differences of opinion on the economic mechanisms through which price
impacts are felt. Estimates of the impacts of oil shocks have produced different results,
with smaller time-series econometric models producing energy price change-output
elasticities of -2.5 percent to -11 percent, while large disaggregated macro models
estimate smailer impacts - in the range of -0.2 percent to -1.0 percent.

For studies of the long-run impact of energy on the economy, analyses have
been conducted by economists working in the area of “ecological economics” since
mainstream, neoclassical economists have largely ignored the role of energy, or other
raw materials, in the study of growth. Robert Solow is generally credited with beginning
neoclassical growth analysis with his 1956 model that posited economic growth as the
result of growing inputs of labor, capital, and “technological progress.” Since then, the
evolution of growth theory has generally focused on theoretical and empirical attempts
to explain technological progress. Robert Ayres and Benjamin Warr, among others,
have developed models that incorporate increasing energy use as a driver of economic
growth.

Second, the findings here indicate that energy matters to the economy. While
this seems to be an obvious truism, some recent literature on climate change mitigation
implies that energy demand can be suppressed and energy prices can be increased,
and that the impact will be increased economic and job growth. The overwhelming
weight of the findings of studies conducted over the past four decades refutes this.

Energy is important: It perfforms work, and if less energy is used, then other
inputs must be diverted to perform that work. Energy is complementary to capital and
labor; with more energy, capital and labor are more productive. Thus, constraints on
energy use negativel;/ impact productivity and GDP, and the tighter the constraint the
greater the effects.™® Similarly, energy prices matter to the economy. While this aiso
seems to be an obvious truism, some NEMS work seems to decouple the relationship
between energy prices and economic activity. The findings derived here do not support
this.

Third, contrary to common perception and much that has been written, the U.S.
economy is still heavily dependent on energy, and energy and GDP are closely related.
Energy consumption per doliar of GDP is declining in the U.S., and has been for
decades as the economy becomes more energy efficient. Thus, more GDP is created

43566 the discussion in Michael E. Canes, “Economic Modeling of Climate Policy Impacts,” The Climate
Policy Center, November 7, 2003.
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per unit of energy consumed currently than previously. However, many analysts and
policy-makers interpret this as implying that U.S. energy dependence is also declining
when, in fact, the opposite is the case. Creating more GDP with a unit of energy does
imply that the economy’s efficiency is increasing and that it can, in fact, create more
economic output with a given unit of energy. However, this also implies that the loss o
a given unit of energy in the current U.S. economy is much more important than
previously when the economy was not as efficient. Dependency can be measured by
how much output can be created by a given energy input, and that makes the energy
input all that more important.'*

Fourth, energy quality is important. Technological change leads to the
substitution of low-quality production factors by better quality factors of production, and
this applies to energy as it does to other factors of production. From an economic
standpoint, the quality of energy is reflected in its contribution to overall economic
growth and to total factor (not just energy alone) productivity. When prices for higher-
quality energy sources, such as electricity, increase it requires more lower-quality
energy sources to substitute for it. Energy productivity improvement is a centuries-long
trend, and Bashmakov has estimated that the global long-term sustainable average
annual rate of energy productivity growth is 1.0-1.5 percent.'® Similarly, Getts
analyzed data from the Euro Area and found that the consumption of high quality forms
of energy is highly correlated with GDP growth and that the use of inefficient energy
sources leads to less growth.™® Thus, the forced displacement of coal by lower quality,
more costly, and less reliable energy sources, such as some renewables, may not be
desirable.

Finally, four decades of research has shown that there is a quantifiable negative
correlation between energy prices and GDP: Increased energy prices reduce GDP, and
vice-versa. While there is controversy as to the size and characteristics of the
relationship, there is little doubt that the correlation is negative and significant. At the
same time, electricity is increasing in importance in the U.S. economy: in 2000 it
provided 37 percent of U.S. energy consumption and by 2030 EIA forecasts that it will
provide 43 percent. Thus, the impact of electricity and electricity prices on GDP and
other economic variables will be gradually increasing over time.

“4see the discussion in Ron Ofigney, op. cit.

"“SThus, “When the share of energy costs grows, the rate of return drops, thus slowing down economic
growth. {gor Bashmakov, “Three Laws of Energy Transitions,” 38th Session of the International Seminars
on Planetary Emergencies and Associated Events, Ettore Majorana International Foundation and Centre
for Scientific Culture in Erice in collaboration with the World Federation of Scientists and the {CSC,
August 2007.

"8 justin T. Getts, “The Impacts of Energy Efficiency and Consumption on GDP in the Euro Area” Bryant
University, Smithfield, RI, 2007.
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VLB. The Tool Developed Here

NEMS may not adequately capture the impacts on GDP of changes in energy
costs, and a methodology and tool were developed here to explore this relationship.
The tool quantifies the relationship between electricity prices and the economy and
permits the estimation of the economic and jobs impacts of changes in energy-related
assumptions and variables. It was developed on the basis of an extensive literature
review and analysis of relevant studies, and produces results different than NEMS. It
can be used to provide rough estimates of the impact of changes in electricity prices on
economic variables such as GDP and jobs.

The tool is simple and straightforward, but the tool spreadsheet can get complex
very quickly, and many additions to the tool and spreadsheet can be made.
Parameters, variables, and assumptions in the current version that can be changed
include forecast year, base year dollars, LCOEs of competing electricity generation
options, energy prices, electricity generation shares, energy requirements, GDP,
employment, productivity, elasticities, and others.

The tool can be expanded to be more realistic; for example, variations in the
share of the generation options in the total electricity mix can be made endogenous with
respect to energy prices, the relationship between the LCOEs of the different generation
options and the likely rates of growth in the generation mix can be made endogenous,
an endogenous CO; component couid be added, an input-output component could be
added, and numerous other improvements and extensions are possible. However, as
more of these improvements and extensions are made, the tool begins to be
transformed into an econometric model with appropriate feedback loops and
interactions.

The tool can utilize data through 2030 on the distribution of electricity generation
among the major technology options and the LCOE costs of each option. This
information can be used to estimate overall U.S. electricity prices based on the share of
generation accounted for each option in a specific year and the LCOE of that option that
year. Further, given a forecast electricity price for a specific year, the tool can be used
to ‘reverse engineer’ the options to estimate the generation shares and LCOEs
consisted with the forecast electricity price. This reverse engineering was used in the
scenarios analyses to deconstruct NEMS forecast electricity prices.

The tool cannot compare to NEMS or similar large scale econometric models,
and it is not designed to. However, it can offer valuable insights, and straightforward
spreadsheet analysis can provide advantages in terms of cost, transparency, ease of
use, and rapid turnaround over very large, complex models. Further, as Milton
Friedman famously argued, any type of economic model should be judged on its
predictive accuracy and not on its complexity or the resources that went into its
development.’  Thus, while NEMS may be preferred on the basis of its size and

“Milton Friedman, “A Review of Input-Output Analysis -- Comment” in input-Output Analysis: An
Appraisal, Studies in Income and Wealth, Vol. 18, National Bureau of Economic Research, 1955, pp. 169-

83



106

imbedded data bases, the tool developed here may, at least in some instances,
generate more theoretically acceptable results.
VI.C. Findings from the Scenario Analyses

Five analyses were conducted using the methodology and tool to obtain insight
into the level of feedback to GDP that may be captured by NEMS:

2010 Test Case Scenarios

L]

. 2020 Decarbonization Scenarios

. Assessment of the EIA Analysis of the Lieberman-Warner Bill

. Assessment of the High Macro $30 carbon tax case (from Activity
1y

. Assessment of the High Renewables-based Power case (from

Activity {1})
2010 Test Case Scenarios

Hypothetical test case scenarios were conducted to obtain an indication of the
likely impact of substantially reducing U.S. coal-fired electricity generation in the near
future and replacing it with natural gas and renewables. It was hypothesized that in
2010 coal-fired electricity generation is reduced by 25 percent and that half of the
reduction is replaced by an increase in natural gas generation and half by increased
renewables. The findings indicated that the 2010 economic and jobs impacts are
significant and may result in:

. Average electricity prices increases of nearly 25 percent
. GDP reduction of $285 billion (2007 dollars) — 2.6 percent
. Job losses of 2.9 million - slightly more than two percent

2020 Decarbonization Scenarios

A proposal to transform the U.S. electricity grid to carbon-free energy within 10
years was analyzed, and several simulations were conducted of the likely economic and
jobs impact in 2020 of the proposal. The findings indicated that the economic and jobs
impacts of the 2020 decarbonization proposal may be severe:

. Average electricity prices could increase by 50 — 80+ percent

. GDP could be reduced by $700 billion to nearly $1.3 trillion (2007
dollars) ~ about five to over eight percent

. Job losses could total 6.3 million to nearly 11 million — about four to
seven percent.

173. There is also the principle of Occam's razor, which states that when there are two competing
constructs for making predictions, the simpler one is usually preferred, and that explanation of any
phenomenon should make as few assumptions as possible.
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Assessment of the EIA Analysis of the Lieberman-Warner Bill

An assessment was made of the EIA projection of the economic impacts of the
Lieberman-Warner Climate Security Act of 2007, which would regulate GHG emissions
through market-based mechanisms. The objective was to assess the reasonableness
of the EIA findings of the likely economic and jobs impact of LW, and the findings
indicated that:

. The increase in electricity prices under the EIA scenarios analyzed
would be somewhat higher than estimated by EIA.

. The GDP and jobs losses under the EIA scenarios analyzed would
be much higher than estimated by EIA.

. The EIA methodology and NEMS implicitly assume that increased

electricity prices have relatively little impact on GDP or jobs.

The lack of impact in the EIA report of electricity prices on GDP or jobs is difficult
to reconcile with decades of resuits reported in the literature, and the implication in the
EIA analysis that the elasticity estimate is virtually O is open to question. This is an
important issue deserving of further research.

Assessment of the High Macro $30 Carbon Tax Case

The results of the NEMS High Macro $30 carbon tax case (from Activity 1li) were
analyzed to obtain insight into the level of feedback to GDP that may be captured by
NEMS. The analysis raised some questions about the NEMS-generated results. For
example, the High Macro case represents a major shift away from coal and NG and in
favor of nuclear power and renewables, and electricity prices in 2030 are 34 percent
higher than in the ARRA reference case. However, using NEMS data, it is difficult to
simulate electricity prices that high.

Second, NEMS is forecasting that real GDP will increase 3.3 percent annually,
2010 through 2030 — a rather high long term real growth rate, especially when total
electricity consumption is growing at only one percent annually over the same period.

Third, NEMS forecasts a very large growth in U.S. exports over the period,
increasing from 11 percent of GDP in 2010 to 25 percent in 2030 - increasing 7.3
percent annually, and by the latter year the U.S. has an export surplus of nearly $700
billion (2007 dollars). This is questionable — especially when electricity consumption is
increasing only one percent annually.

Under the High Macro case, real U.S. 2030 GDP will be 12 percent higher ($6.3
trillion in 2007 dollars) than under the ARRA reference case, and this may not be
consistent with the fact that electricity prices under the High Macro case are 34 percent
higher than under the ARRA reference case. This also indicates that the NEMS model
here implicitly assumes that the electricity price-GDP elasticity is actually positive:
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Increased electricity prices increase GDP. This is contrary to results reported in the
literature and differs from the results derived here using the toof

Assessment of the High Renewables-based Power Case

The results of the NEMS High Renewables-based Power case (from Activity [iI)
were analyzed to obtain insight into the level of feedback to GDP that may be captured
by NEMS. The analysis indicated that the NEMS-generated results for this case
generated less variance than did the High Macro case. For example, the High
Renewables case represents a major shift away from coal in favor of renewables, but
electricity prices in 2030 are only about three percent higher than in the ARRA
reference case. Using the NEMS data indicates that electricity prices should be
somewhat higher — in the range of 10.5¢/kWh to 11¢/kWh, six to 12 percent. However,
given the uncertainties inherent in any forecasts, it is not clear that these differences are
statistically significant.

Second, NEMS is forecasting that real GDP will increase 2.7 percent annually,
2010 through 2030. For the U.S., this would represent good economic performance,
but something that may be achievable.

Finally, under the High Renewables case, real U.S. 2030 GDP will be virtually
identical to GDP under the ARRA reference case, which indicates that the NEMS model
here implicitly assumes that the electricity price-GDP elasticity is zero. This is contrary
to studies in the literature but, given the small increase in electricity prices it may not be
significant

Using the tool indicates that under the High Renewables case:

. A three percent increase in electricity prices implies that 2030 GDP
should be about $70 billion less and that total jobs should be about
500,000 less than forecast using NEMS.

. Using the mean estimate of the MISI electricity price forecasts
indicates that 2030 GDP should be about $330 billion less and that
total jobs should be about 1.6 million less than forecast using
NEMS.

VL.D. Summary of Major Findings

The major findings of the research reported here are:

. Energy and energy prices affect GDP, and there is a negative
relationship between energy price changes and economic activity.
. The U.S. economy is still heavily dependent on energy, and this

dependency can be measured by how much output can be created
by a given energy input.
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Electricity is increasing in importance in the U.S. economy and thus
the impact of electricity and electricity prices on GDP and other
economic variables will be gradually increasing over time.

NEMS may not adequately capture the impacts on GDP of changes
in energy costs, and a methodology and tool were developed here
to explore this relationship. The tool quantifies the relationship
between electricity prices and the economy and permits the
estimation of the economic and jobs impacts of changes in energy-
related assumptions and variables.

The tool cannot compare to NEMS or similar large scale
econometric models, but it can offer valuable insights and can
provide advantages in terms of cost, transparency, ease of use,
and rapid turnaround over very large, complex models.

Analyses were conducted using the tool to obtain insight into the
level of feedback to GDP that may be captured by NEMS, and
these analyses indicated that:

The economic and jobs impacts of displacing coal generation
could be significant in terms of electricity price increases,
reduction in GDP, and job losses

Attempts to “decarbonize” electricity generation by 2020 may
have severe impacts on the U.S. economy and job market

The EIA methodology and NEMS seem to imply that increased
electricity prices have reiatively little impact on GDP or jobs

NEMS may underestimate the impact of coal displacement scenarios
on GDP and jobs
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WRITTEN STATEMENT OF AMERICAN ELECTRIC POWER

BEFORE THE SENATE ENVIRONMENT AND PUBLIC WORKS’ SUBCOMMITTEE
ON CLEAN AIR AND NUCLEAR SAFETY:

“OVERSIGHT: EPA’S PROPOSAL FOR FEDERAL IMPLEMENTATION PLANS TO
REDUCE INTERSTATE TRANSPORT OF FINE PARTICULATE MATTER AND
OZONE”

July 22, 2010

American Electric Power (AEP) appreciates the opportunity to submit the following
written statement on EPA’s proposed Transport Rule to the Senate Environment and
Public Works' Subcommittee on Clean Air and Nuclear Safety.

AEP is one of the nation’s largest electricity generators -- with nearly 38,000 Megawatts
{MW) of generating capacity -- and serves more than five miltion retail consumers in 11
states in the Midwest and South Central regions of our nation. AEP’s generating fleet
employs diverse energy sources — including coal, nuclear, hydroelectric, natural gas, of,
and wind power. Most importantly for today’s hearing, though, approximately two-thirds
of our generating capacity utilizes coal to generate electricity.

AEP’s Current Efforts to Achieve Substantial Emissions Reductions

AEP has achieved very substantial SO, and NO, reductions over the last two decades.
Our efforts began with an ambitious effort to cut SO, and NO, emissions in the 1990’s
under the Acid Rain program. The past decade has seen a continuation of this program
to transform our fleet of coal-fired generating units. This transformation included the
installation of state-of-the-art control technologies at many of our generating stations in
order to meet the steep NOx reduction requirements of the NOy SIP Call in the early part
of the decade. it has continued with a third wave of emissions controls being installed
to achieve additional NO, and SO, reductions required under the Clean Air Interstate
Rule (CAIR), which EPA is now proposing to replace.
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Over the past ten years, AEP has invested over $5 billion in emissions control
equipment on our coal units to reduce SO, and NO, emissions and comply with the NO,
SIP Call and CAIR programs and has spent several additional billions of dollars on low
sulfur fuel, chemical reagents, and other pollution control O&M costs. As a result of
these efforts, over the last 12 years, our annual SO; emissions have declined by
775,000 tons (63%) and our annual NO, emissions have declined by 450,000 tons
(79%). These substantial reductions have occurred while AEP has continued to meet
increased load demand over the long-term. Most of these reductions have occurred in
the Eastern portion of the AEP system. About 80% of AEP coal-fired capacity is located
in AEP’s eastern footprint, which includes coal-fired plants in Virginia, West Virginia,
Ohio, Kentucky, and Indiana. SO, and NO, emissions have been reduced at AEP plants
in thgse states by 64% and 84%, respectively, in the last decade. As a resuit of all of
these pollution control investments, about 2/3 of the AEP Eastern coal-fired fleet is now
equipped with the most advanced SO; controls — that is, Flue Gas Desulfurization
(FGD) which reduces SO, emissions by about 95%. Similarly, about 3/4 of the AEP
Eastern coal-fired fleet is equipped with the most advanced NOx controls, that is,
Selective Catalytic Reduction (SCR) which reduces NOx emissions by about 90%. All
of these units are located in States that would be required to make additional immediate
reductions under EPA’s Proposed Transport Rule.

We expect this transformation of our coal fleet to continue in the coming decade. In
addition to EPA’s Proposed Transport Rule, we currently have requirements to reduce
SO; and NO, emissions further at units that are regulated under the Clean Air Visibility
Rule. We are also moving forward with emissions reduction projects to meet our
obligations under the consent decree that AEP entered into with EPA and other litigants
related to the New Source Review provisions of the Clean Air Act. While considerable
uncertainty exists over the timing and form of other future regulations, we know that
EPA is actively pursuing additional programs to reduce emissions, including a new rule
to address mercury and other hazardous air poliutants, and the establishment of more
stringent national ambient air quality standards. Although we are committed to working
with EPA in the development of future control requirements, we have concerns about
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the time frame for compliance with these multiple and overlapping programs, as well as

the stringency and structure of the underlying regulatory requirements. Some of those

concerns are:

L

The cumulative costs of multiple requirements and their impacts on our

customers;

Immediate deadlines that do not take into account the need for economic

recovery in our service territories;

The risk of stranded investments that may result from instaliation of expensive
poliution control equipment in order to meet near-term environmental regulations
which are effectively overridden by future EPA standards;

Lack of coordination of the control requirements imposed under future reguiatory

programs;

Potential adverse impacts on grid reliability due to wide-scale unit outages
required to install emission controls as well as a large number of unit retirements
within a short compliance time frame;

The significant new investments that may be required by non-air environmental
programs including EPA’s recently proposed rule for disposal of coal combustion
by products, EPA’s revisions to cooling water intake rules, and its initiative to

update its steam-electric effluent guidelines; and

The potential investments required to meet new EPA greenhouse gas reguiations
and/or new federal climate legislation should it pass Congress.

This cumulative cost exposure is raising significant concerns about the economic

viability of a large number of existing coal-fired units, as well as potential impacts to grid

reliability and imposition of substantial increases in retail electricity prices on



149

consumers. No evaluation of these potential cumulative impacts has been undertaken.
instead, EPA has engaged in only piecemeal examination of individual rules, and
ignored the sustained economic pressures created by these increasingly stringent

requirements.

Taking all of these issues into consideration, the transformation that we see in the
coming decade could be very different from the last. This past decade saw the
instaliation of emissions controls on many units on the AEP fleet as well as across the
country. Those installations preserved the value of capital already invested, created
new jobs, and produced significant environmental benefits. As the first phase of CAIR
went into effect during 2009 and 2010, amid some of the most difficult economic times
our country has faced, our customers have shouldered the cost increases associated
with these significant investments. The recovery in the Midwest and South Central
regions has not yet begun, and the prospects for recovery would be impaired by
additional EPA regulations that do not carefully balance the twin goals of environmental

and economic progress.

This coming decade may see more decisions to retire some units in addition to adding
controls on other units. In fact, some companies have aiready made announcements
about plans to retire older, smaller coal-fired units in the face of ever-increasing
environmental obligations. These retirements often eliminate the best-paying jobs in
relatively rural regions where there is little prospect for the replacement of those jobs,
and threaten state and local governmental budgets that rely on tax revenues from these
facilities and their employees. But the impacts go well beyond these local concerns.
These retirements also can have significant impacts on the reliability of the electric grid.
The key to our ability to manage effectively this significant transition wiil be the timing
and achievability of the compliance obligations and the flexibility for complying with the
control requirements of the programs. New Clean Air Act rules that achieve
environmental objectives with reasonable schedules and compliance flexibility could be
extremely helpful to protecting the environment without unduly hurting American

workers and delaying our economic recovery.
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The Proposed Transport Rule

Unfortunately, EPA’s Transport Rule as currently proposed does not appropriately
balance environmental and economic objectives. While we commend EPA for retaining
some of the flexibility of intrastate and regional emissions trading of SOz and NOy, the
timing of the reduction requirements, the relative inflexibility of other provisions of the
rule, and the stringency of the emission reductions, particularly as it applies to SOz,
would very substantially increase the cost of compliance and could likely have
significant adverse impacts on reliability and the regional economy. AEP is particularly

concerned about the following provisions:
S0, and NO, Requirements in 2012 are Too Soon and Infeasible

One of our greatest concerns with EPA’s proposed Transport Rule is that the schedule
for implementing the new program’s more stringent emission caps is too fast. Under the
proposal, the Phase | caps apply at the beginning of 2012 and the even more stringent

Phase Il caps apply at the beginning of 2014.

Assuming the proposed rule goes final a littie less than a year from now (i.e. EPA’s
current schedule is Spring of 2011), Phase | of the program would allow only a little
more than 6 months in total to implement the new emission budgets, establish
emission trading programs and for companies to make the needed investments to

comply with these new limits.

Six months, let alone a year or two, is not nearly enough time for this. Having brand
new emission caps, state budgets and allowance allocations in 2012 creates major
logistical challenges for the electric power sector and for the states that must implement
the programs. Companies will not have sufficient time to design, permit, fabricate, and
install emissions controls that may be necessary for meeting the new reduction
requirements. Moreover, additional time is necessary to coordinate installation of major
pollution control equipment during spring and fall outage schedules to ensure reliability
of the entire utility system. While the EPA claims that the Phase | will require little
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investment in the way of new controls, its assumption is predicated upon high level
modeling and not the actual physical, contractual and financial constraints at these
facilities during such a short time frame. This very short time frame is made worse by
the constraints placed on emissions trading — assuming that this option is even adopted
for implementing the reduction requirements. Notably, the constraints on trading will
effectively limit a company’s ability to achieve compliance in the least cost manner, and

hence drive up the compliance cost of the program.

Simply put, EPA needs to provide more time for the full implementation of the new
Transport Rule. At the very least, EPA should keep in place for at least several more
years the existing CAIR program. The SO; and NO, reduction levels of the CAIR
program were set at levels that EPA determined were appropriate to remedy interstate
transport problems for both the ozone and fine particulate matter standards. Under this
approach, Phase | of the Transport Rule would not begin until 2014 or 2015. This extra
time would provide additional time for companies to install the new control equipment to
meet additional reduction requirements of the Transport Rule and for States to adopt

and begin to implement this new control program.

Furthermore, the proposed timeline for implementation is inconsistent with past
multi-poliutant reduction programs. Congress, for example, provided almost a decade
to implement in two phases the SO; and NOy reductions mandated under the Acid Rain
program. Similarly, EPA established a two-phase program for achieving the reduction
obligations under the CAIR program. The Phase | deadlines for CAIR ailowed almost
five years from promuigation of the final rule until the first compliance year for SO, and
almost four years for NO,. Similarly, EPA adopted the NO, SiP-Call program in
September 1998, allowed States a full year until September 1999 to submit
implementation plans, and did not apply the NOy control requirements untii May 2003,

over 4 ¥ years after EPA promulgation of the final rule.

Timing of Phase Il SO, Caps is also Too Soon and the Caps are Very Stringent
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The SO; caps in 2014 are significantly more stringent than those in 2012 for about half
of the States covered under Transport Rule.! These States are ones most refiant on
coal and face the major portion of the compliance burden for limiting SO, emissions. A
2014 deadline for a second phase of SO; reductions further complicates the planning
and logistical challenges for compliance. In particular, the SO; budget limits in Eastern
states which have AEP coal-fired power plants (i.e., Virginia, West Virginia, Ohio,
Kentucky and Indiana) are very stringent. The tonnage SO limits in these states
amount to an average rate of approximately 0.20 to 0.30 lbs SO; per million Btu, which
can only be just attained by a scrubbed power plant using higher sulfur coal removing
about 95% of the SO, from the flue gas. (Note: 95% is the current maximum level of
removal that most retrofit scrubber designs for existing units can reliably and
consistently achieve on an annual basis). As such, these limits would require most of
AEP’s coal-fired power plant units in these states to either to install FGD, switch to

natural gas or retire early in order to comply.

Retrofitting additional scrubbers throughout the Phase If states by the beginning of 2014
is infeasible given that the typical time frame to design, permit, fabricate, and install
such major pollution control equipment in our experience has taken more than three
years, Even a three-pius-year time frame may be optimistic, given that most other
utilities in the East will also be effectively required to install scrubbers over the exact
same time frame. A number of different utilities installing scrubbers at many different
units over the exact same time frame could severely constrain supplies of materials,
skilled labor and engineering talent, thereby driving up costs and iengthening the
timeline for project completion. Further, most of the coal capacity retrofitted will be
older, smaller coal units. Older and smaller capacity units often have space and design
constraints and thus typically have a much greater retrofit difficulty given that they were
not designed originally for back-end pollution controls. Finally, there are many other
logistical challenges that AEP and other companies would need to address. Notable
examples include scheduling outages for making final scrubber connections to the

! Specifically, 13 States, out of the 28 States covered under the proposed Transport Rule, would be
subject to more stringent SO, reduction requirements in Phase [l that starts in 2014.

7
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generating unit, as well as getting landfill, waste water and other permits related to the
handling and disposal of scrubber waste generated by the new scrubber. In addition to
the short time frame, obtaining these new permits is complicated by the pending EPA
initiatives to regulate coal combustion residues and update its steam-electric effluent

guidelines.

Given that these rules were only proposed a few weeks ago and are very detailed and
extensive, AEP has not yet had a chance to do a detailed analysis of our likely
compliance options and choices to meet the budget targets. However, our initial
analysis suggests that the proposed Transport Rule, combined with all of the other EPA
rules for regulating coal combustion residuals, mercury, other hazardous air poilutants,
and CO», would likely make additional retrofit pollution controls such as scrubbers and
SCR on older and smaller units uneconomic, even if they could be installed on time. In
our case, 4000 to 6000 MW, or about 20-30% of our coal fired capacity in the Eastern
states we serve could be retired instead of retrofitted by the 2014-15 time frame under

all of these emerging rules.

There is no question that additional, costly control technology will be needed on many
units across many utilities in the East and that our experience is not atypical. Similarly
for other companies, the EPA rules may lead to decisions to shut down units
prematurely or replace existing coal-fired generation with natural gas instead of
incurring the cost of controls. Looking at this for the country’s coal fleet, the
combination of taking units out of service to install controls and retiring a significant
number of units instead of installing controls presents a potential reliability concern of
major significance for some regions of the country.

The Transport Rule Drastically Limits the Use of Banked Aliowances, Resulting in

Higher Than Necessary Costs

2 Furthermore, additional time is necessary given that installation will need to be undertaken during spring
or fall outage schedules, when electricity demand is not at peak levels.

8
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In the interim CAIR program, EPA currently allows power plants to reduce SO; and NOy
emissions more than required in a given year and save or “bank” these emission
allowances for use in a later compliance year. Emissions banking allows companies to
comply at a lower overall cost because very high cost reductions and expensive
pollution control equipment can be delayed until the most optimal time frame by utilizing
banked allowances. More importantly, banking provides a net environmental benefit,
because more emission reductions and hence environmental improvement occurs

sooner.

Under the proposed Transport Rule, EPA has eliminated the use of previously banked
SO; allowances after the end of 2011. As a consequence, the market price of SO;
allowances has dropped to nearly zero and the SO, market has been effectively
eviscerated. In effect, electric companies and their ratepayers and various market
participants who have funded extra emission reductions and environmental
improvement through advanced poliution control investments over the past several

years have been penalized billions of dollars.

To minimize these adverse impacts, EPA should extend the current CAIR rule for
several more years before beginning Phase | of the Transport Rule and allow for
banked allowances to be used during this time period. The use of banked allowances
could help smooth the transition to the tighter emission caps under the new Transport
Rule, substantially reduce the costs of compliance, and help ameliorate retirement and
reliability concerns. Also, the continuation of the CAIR program will ensure progress to
attaining the air quality goals under the Clean Air Act. This is confirmed by the fact that
the SOz and NO, reduction levels of the CAIR program were set at levels that EPA
determined were appropriate to remedy interstate transport problems for both the ozone
and fine particulate matter standards.

The Transport Rule Provides No Certainty Regarding Future Reduction
Requirements for SO, and NO, Under Later EPA Rules
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EPA has noted in the proposed rule that it plans to further revise the rule and tighten the
utility SO, and NO, emissions caps in future rulemakings in order to meet its new fine
particle and new ozone standards.®> Without knowing what levels of reductions will
uitimately be required and by when, the investment planning process for the current
proposed Transport Rule is completely untenable. The risk of stranded or unnecessary
pollution control costs increases dramatically. Such uncertainty also increases the
probability that coal power plant units will be prematurely retired in order to avoid these

investment and rate recovery risks.

EPA’s Economic Analysis is Flawed and Deficient in Justifying the New Transport
Rule

As a general matter, EPA’s analysis fails to account for the impact of multipie
uncoordinated rules and policies on the investment decisions being made at coal-fired
power plants. As noted earlier in this statement, in addition to the proposed Transport
Rule, coal-fired power plants face a yet to be determined set of additional SO; and NO,
reductions to meet new ozone and fine particulate standards, future mercury and
hazardous air poliutant rules, recently proposed ash disposal rules, possible water rules
and of course the prospects of the regulation of greenhouse gases under either existing
Clean Air Act authorities or federal climate change legislation.

The impact of investments and additional operating costs that are needed to comply
with all of these EPA rules and regulations in addition to the proposed Transport Rule is
substantial and should be factored in, specificaily when considering the retrofit poliution
control versus retirement or conversion to gas decision. it is evident that EPA did not do
this. In fact, EPA only predicts an additional 1.2 Gigawatts of retirements across the
United States due to this rule. AEP alone projects it will have more retirements than
EPA’s projection for the U.S. in the 2014-2015 time frame.

In addition, while we have only just begun to assess EPA’s detailed supporting analyses
for the proposed Transport Rule given its length and complexity, our initial review with

3 See Proposed Transport Rule at pages 90-92.
10
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regard to AEP assumed pollution contro! costs and unit information points to several

significant errors, which will affect the accuracy of the state and individual plant level

cost-effectiveness analysis and assumed emission budget findings:

EPA assumes FGD, SCR and other pollution control costs that are substantially
lower than AEP and industry’s ACTUAL experience. For example, EPA assumes
that an FGD on a 700 MW unit would cost ~$240/kW ($2008). However, recent
bids and quotes received by AEP for new FGD installations suggests that the
actual costs are likely to be more double the EPA assumption. Likewise, the
SCR costs assumed by EPA are also lower than recent experience would
suggest. These faulty assumptions drastically understate the costs and cost per
ton of achieving the reductions and incorrectly skew EPA’s analysis towards

retrofit decisions instead of retirement decisions.

Similarly, EPA uses an inappropriately low financial capital charge rate based on
an unrealistic 30-year remaining book life for older coal units. For most of the
older coal fired units that AEP will be considering whether to retrofit, repower or
retire the remaining lifetime is much shorter - generally 10-15 years or less. As a
result, EPA dramatically understates the annual capital charges of investments in
these plants and the cost effectiveness of these emission reductions. This
unrealistically skews the analysis towards retrofits instead of retirements and
understates the overall costs of the proposed Transport Rule.

EPA assumed that AEP will have scrubbed its 585 MW Muskingum River Unit
No. 5 in Ohio by January 1, 2011 or only 6 months from now. However, while
preliminary engineering was begun several years ago, there is no ongoing
construction activity associated with this retrofit project. Even if engineering and
construction recommenced today, the actuai in-service date for the scrubber
would still be at least three years from now. As such, the EPA assumption that
this unit would be scrubbed by 2011 is completely infeasible and inaccurate.

11
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¢ EPA assumes that FGD retrofits at the Kyger Creek (1,085 MW) and Clifty Creek
(1,302 MW) Plants are currently online. However, the retrofit projects underway
at these plants are not in service, are currently suspended and considerable
financial investment and time will be needed to complete these projects.

« EPA assumes that the AEP Muskingum 1-4 units (830 MW) are able shift to
lower sulfur coals in its analysis (1.0-1.4 1b-SO/MMBtu). However, these units
are wet bottom / cyclone-fired boilers, which cannot tolerate most low-sulfur
Eastern coals due to their high ash fusion temperatures. Thus, this is a very
unrealistic assumption.

Note: Similar to other utility companies, AEP is only beginning its review of the
economic analysis and will no doubt have additional comments and corrections that it
will be submitting to EPA at the end of the comment period.

Multi-Pollutant Legislation

The combination of EPA’s proposed transport rule and muitiple other new air poliution
regulations will likely result in a series of relatively inflexible and stringent air poliution
regulations with inadequate timelines and high costs. As already noted, in addition to
high costs borne by our electricity customers, these rules could aiso result in many
premature plant retirements. This is turn would mean an attendant loss of skilled local
jobs in some of the poorest rural counties in industrial states that are still reeling from
the effects of the recession.

We believe however there is a sound remedy for this patchwork quilt of uncoordinated
environmental regulations, which is for Congress to pass environmentally sound,
flexible and cost effective multi-pollutant legislation. Senator Carper has provided
leadership by introducing on February 4, 2010 the “Clean Air Act Amendments of 2010”
(8. 2995) and John McManus of AEP provided our comments on this bill through
testimony in March of this year. As indicated in this testimony, AEP does not support
the Clean Air Act Amendments of 2010 as currently drafted, though we will reevaluate

12
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the bill after it is amended. In particular, based on our concerns with the current bill that

we identified in March, we recommend the following revisions to the bill:

Timing-- The bill's emission limits require ambitious SO, and NOy reductions that
are phased in too rapidly. Longer time frames would enable better planning and
avoid premature plant shutdowns or excessively high costs for pollution controls
due to supply constraints. We recommend that the first phase of the SO, and
NOy program begin in 2015 (instead of 2012) with the other phases also
extended by three years to allow for a reasonable amount of time for compliance.
Similarly, we recommend that at least five years be provided to comply with the

mercury MACT provisions under the Act.

Safe Harbor from Additional Control Requirements-- In exchange for
establishing clear, environmentally ambitious and sound emission targets,
S.2995 needs to ensure that no additional SO, and NO, reduction requirements
are imposed by EPA through transport rules or section 126 petitions. Otherwise,
the key attributes of multi-pollutant legislation - providing greater flexibility,
compliance certainty and lower costs - are lost. By the time the biil's SO, and
NO, emissions caps are fuily implemented, it is reasonable to assume that
almost all existing coal-fired generating units will be either retrofitted with the fuil
suite of control technologies including scrubbers and SCR or retired. The bill
should provide some certainty that no further requirements will apply for these
pollutants. The contribution of this emission source sector to attaining the air
quality goals for ozone and PM, 5, and reasonable progress toward national
visibility goals will have been more than adequately addressed.

Coordination of Non-Mercury HAP Control Requirements-- A related issue is
the regulation of non-mercury hazardous air pollutants (HAPs) emitted from
power plants. The Carper bill, as drafted, does nothing to coordinate the
reduction of these non-mercury HAPs with the stringent SO, and NO, reduction
requirements imposed on power plants under the bill. AEP believes this failure

will unnecessarily increase control costs by substantial amounts and force

13
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Greater Flexibility with Regard to Achieving Mercury Requirements-- The
bill's goal of achieving a 90% reduction in mercury emissions from coal-fired
power plants as a whole through source-specific performance standards may not
be technically feasible at all coal-fired power plants. Moreover, the imposition of
stringent mercury performance standards that would result from a 90% mercury
emissions reduction — even if it were technically feasible — is likely to impose
excessively high control costs to meet the mercury emissions standards at many
coal-fired units. AEP believes that this approach is a recipe for increasing costs
of electricity and forcing premature retirements. One possible solution to this
problem - without compromising on the environmental goal of achieving a 90%
reduction ~ is to provide greater flexibility in meeting the mercury performance
standards. This can be achieved by adding provisions to the bill that wouid
authorize emissions averaging over a broader geographic area (e.g., across a
state or specified geographic radius) and alternative emission limits in the event
the installation of cost-effective mercury control technology does not achieve the
applicable mercury performance standard. AEP urges the consideration of these
flexibility mechanisms as an effective way to reduce greatly the costs while

maintaining the environmental integrity of the program.

Fix Emission Allowance Allocations and Auctioning-- Auctioning of emission
allowances simply increases overall costs to utilities and their customers with no
attendant environmental benefits. We recommend that the auctioning provisions
be deleted from the bill. Further, the bill prohibits the use of fuel adjustment

14
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Conclusion

In summary, American Electric Power recognizes that there are many environmental
drivers for additional emissions reductions from our coal-fired power plants and is
already planning for many of those reductions. However, it is critical that any EPA
rules, such as the proposed Transport Ruie, be structured in a way to ailow for cost-
effective implementation on a reasonable schedule so as to minimize the impacts on
our customers and on the reliability of the electricity grid. It is also critical that the
emissions reduction levels of the program be set at levels that are technically feasible to
achieve over the given time frame and are in fact necessary to fulfill the air quality goals
and requirements of the Act. Moreover, it is critical that such a program provide some
certainty over future compliance obligations, as AEP and other electric utilities continue
the transformation of the electric generating fleet in this country. As it is currently

proposed, the Transport Rule does not achieve these objectives.

Finally, AEP would urge the Congress to consider adopting a multi-pollutant control
program that can achieve the anticipated emissions reductions from the electric power
sector over the next decade in a manner that is consistent with all of these objectives.
AEP believes that such legislation would be a big win for the environment, our local

economies across the nation, and the American people.

AEP would like to thank the Subcommittee for the opportunity to present the views of

AEP on this important issue.
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Senator CARPER. Thank you very much.

That would be a good goal to work toward. You and I have put
a lot of time and energy into this. I know so has our former Chair,
Senator Inhofe, and Lamar Alexander and others on the Com-
mittee.

A lot of people think we can’t get much done this year and that
we are just going to ride it out and just end up with delay and in-
ability to find common ground. I am more hopeful, particularly in
this area, that we can surprise some people. So let’s give it a shot.

Our first witness, the entire panel is one person, one woman. It
is Regina McCarthy, and she has been here a number of times be-
fore. We are grateful that you are willing to come back and to talk
with us today.

EPA Assistant Administrator for the Office of Air and Radiation,
I think you have been in this job for almost 18 months. It probably
seems like 18 years. We thank you for your service and for your
leadership, Gina.

Ms. McCarthy, you have 5 minutes to read your opening state-
ment. The full content of your written statement will be included
in the record, and you are recognized. Please proceed. Thank you
for joining us.

STATEMENT OF REGINA MCCARTHY, ASSISTANT ADMINIS-
TRATOR, OFFICE OF AIR AND RADIATION, U.S. ENVIRON-
MENTAL PROTECTION AGENCY

Ms. McCARTHY. Thank you. It is great to be here, Chairman Car-
per, members of the Subcommittee. I thank you for inviting me to
testify today on EPA’s recently proposed Federal implementation
plans to reduce interstate transport of fine particulate matter and
ozone, which we call the Transport Rule, which we believe is an
important step toward protecting public health, to helping States
reduce their pollution, and to meeting our clean air standards.

Millions of people continue to breathe unhealthy air that does
not meet our National Ambient Air Quality Standards. This is due
to a combination of pollution from local and in-State sources as
well as pollution from upwind States that cross State lines. As a
result the Clean Air Act assigns responsibility to meet the Clean
Air Standards to both upwind and downwind States. EPA’s re-
cently proposed Transport Rule addresses upwind States’ respon-
sibilities while States and local agencies must continue to work on
local and in-State pollution control measures.

This transport rule represents a significant step that EPA is tak-
ing to help States implement the good neighbor provision of the
Clean Air Act on an ongoing basis. It also fulfills our commitment
to address interstate transport with the exact same urgency that
we and other State partners bring to the local non-attainment
planning obligations. From now on, each time a NAAQS is changed
EPA will evaluate whether interstate pollution transport contrib-
utes to the air quality problem, and if so, whether new emissions
reductions will be required from upwind States.

Our proposed Transport Rule would require significant reduc-
tions in SO, and NOx emissions from power plants in 31 States and
the District of Columbia. The first phase would take effect in 2012
in all 31 States and DC, with a second phase that would take effect
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in 15 States in 2014. By 2014 we project that power plant SO
emissions in the covered area will be 71 percent lower than 2005
levels, and power plant emissions of NOy emissions will be 52 per-
cent lower than 2005 levels.

The emission reductions required by the Transport Rule in
upwind States will provide health and environmental benefits both
in-State and in downwind States. We estimate that by 2014 it will
prevent 14,000 to 36,000 premature deaths annually and provide
more than $120 billion to $290 billion annual savings and benefits.
These benefits will far outweigh the estimated annual cost of $2.8
billion in 2014. It will help all but a very few areas in the eastern
part of the country come into attainment with the 1997 PM>s and
ozone standards and make major strides toward attaining the 2006
24-hour average PMy s standard.

When final, the proposed rule will replace the Clean Air Inter-
state Rule which was remanded back to EPA in 2008. In response
to the Court decision EPA went back to the drawing board and de-
veloped a new rule that reflects the Court decision. Compared to
CAIR some of the major differences in the Transport Rule include
more emission reductions in 2012 and 2014 and a definition of sig-
nificant contribution that is based both on cost as well as down-
wind air quality impacts. We are closely adhering to the 2008
Court opinion with regard to establishing State budgets, interstate
trading, use of title IV allowances, fuel factors, and other issues
that the Court spoke to as well as developing a new methodology
that can be applied to current and future NAAQS revisions.

As you are all well aware, this proposal is the first of several
rules that EPA intends to issue over the next 2 years that will
yield substantial public health and environmental benefits and
maintain a reliable and affordable supply of electric power across
the country. In developing and promulgating these rules the agency
will be providing States with the help that they need to attain the
NAAQS and providing the power industry with a much clearer pic-
ture of what EPA will require of it in the next decade.

As I have stated here before, my top priority is to work with you,
with the power industry, with the other industry sectors, States,
community groups and environmental groups, and with the full
range of experts from government, business and universities to find
the right path forward in crafting the laws and regulations we need
to protect public health and the environment. I still believe that
that is the most important responsibility I have right now.

And to that end, let me note before I close how much I appreciate
the substantial contribution that Senator Carper and S. 2995 have
made to the debate and to our shared goal of clean air. S. 2995 of-
fers emission reductions that would provide significant benefits to
the public, and it would maintain critical authorities in the current
Clean Air Act that are designed to ensure that every American
breathes air that meets health-based National Ambient Air Quality
Standards.

I am confident that together we can make great strides to meet
our shared goal. Thank you very much, and I am here to answer
questions.

[The prepared statement of Ms. McCarthy follows:]
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STATEMENT OF REGINA A. MCCARTHY
ASSISTANT ADMINISTRATOR
OFFICE OF AIR AND RADIATION
U.S. ENVIRONMENTAL PROTECTION AGENCY
BEFORE THE SUBCOMMITTEE ON CLEAN AIR AND NUCLEAR SAFETY
COMMITTEE ON ENVIRONMENT AND PUBLIC WORKS
U.S. SENATE
JULY 22,2010

Chairman Carper, Ranking Member Vitter, and members of the Subcommittee, thank you for
inviting me to testify today on EPA’s recently proposed “Federal Implementation Plans to
Reduce Interstate Transport of Fine Particulate Matter and Ozone.” This rule, known as the
“Transport Rule,” is an important step towards protecting public health, helping states reduce air
pollution, and meeting our clean air standards. In my testimony I will provide the committee
with some details about this rule and the new approach it represents for EPA, as well as

information on the likely benefits of the rule for the American people.

Millions of people continuc to breathe air that does not meet our national air quality standards.
This unhealthy air is due to a combination of pollution from local and in-state sources, as well as
pollution from upwind states that crosses state lines and is transported long distances from its
original source. The recently-proposed Transport Rule addresses the upwind state sources of
pollution. It represents a significant step that EPA is taking to fulfill our commitment to help
states implement the "good neighbor" provision of the Clean Air Act on an on-going basis and
with the exact same urgency that we and our state partners bring to local nonattainment planning

obligations.

EPA’s proposed Transport Rule implements a new methodological approach that helps states
meet their obligations to reduce transported pollution. The rule enables the provisions of the
Clean Air Act that require upwind states to eliminate emissions that significantly contribute to ail
quality problems in downwind states. The proposed rule would require significant reductions in

sulfur dioxide (SO,) and nitrogen oxides (NOy) emissions from power plants in 31 states and the
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District of Columbia. These reductions are required to help downwind states to attain and
maintain compliance with the current national ambient air quality standards for fine particles
(PM3y5) and ozone. As you all are well aware, SO, and NOy both react in the atmosphere to form
fine particles; NOy also contributes to the formation of ground-level ozone. The health effects of
exposure to elevated levels of PM2 5 and ozone include premature death, more asthma symptoms
in those already suffering from that disease, and respiratory and cardiovascular diseases that are

often serious enough to require hospitalization.

The emissions reductions required by the Transport Rule in upwind states would provide health
and environmental benefits both in-state and in downwind states. We estimate that by 2014 the
proposed Transport Rule will prevent 14,000 to 36,000 premature deaths annually, as well as
provide many other health and environmental benefits. The portion of these health and welfare
benefits that can be quantified total more than $120 to $290 billion annually in 2014. These
benefits will far outweigh the estimated annual costs of $2.8 billion. The Transport Rule will
help all but a very few areas in the eastern part of the country come into attainment with the 1997
PM; s and ozone standards. In addition, the rule will make major strides toward helping states

address nonattainment with the 2006 24-hour average PM; s standard.

Controlling the interstate transport of pollution is important for several reasons. Interstate
pollution transport increases pollution levels and health risks in the downwind state. From the
standpoint of a downwind state, the pollution contribution of each upwind state adds up to a
farger, cumulative degradation of the downwind state’s air quality. The combined impact of
pollution transport makes it necessary for the downwind state to obtain deeper poliution
reductions to attain and maintain air quality standards, which increases costs of control in the
downwind state and can delay or make it impossibie to achieve the health-based air quality

standards.

The proposed Transport Rule is designed to achieve reductions as quickly as possible to help
states attain the 1997 ozone and PM; 5 and 2006 PM; 5 national ambient air quality standards
(NAAQS). When final, this proposed rule will replace the Clean Air Interstate Rule (CAIR),

which was designed to meet the same goal. However, the proposed Transport Rule is projected
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to result in more emission reductions in 2012 and 2014 than what we had anticipated achieving
under CAIR. The most significant reasons for this include: reductions in the Transport Rule to
address the 2006 PM; 5 NAAQS; reductions in the Transport Rule to eliminate emissions that
interfere with maintenance of the NAAQS in downwind states; our methodology for determining
significant contribution; and the Transport Rule does not allow use of the farge Title IV SO,

allowance bank for compliance in early years.

A July 2008 court decision vacated CAIR; subsequently, in December 2008, the court decided to
keep the requirements of CAIR in place temporarily but directed EPA to issue a new rule to
implement the Clean Air Act requirements concerning the transport of air pollution across state
boundaries. In response to the court decision, EPA went back to the drawing board and
developed a new rule that reflects each aspect of the court’s decision, which, in turn, reflects the
essential elements of EPA’s obligations under the Clean Air Act. The rule focuses on identifying
and remedying each state’s significant contribution to downwind air quality problems, and, as

required by both the court and the Clean Air Act, focuses on improving downwind air quality.

With this proposed Transport Rule, EPA is proposing a new methodology for determining
upwind state emission reduction responsibility that is designed to be applicable to current and
potential future ozone and PM» s NAAQS. This methodology uses a multi-step process to
analyze both costs and air quality impacts, identify the cost thresholds appropriate for the
circumstances specific to this rulemaking, quantify reductions available in each state at those
thresholds, and consider the impact of variability in power plant operations. This methodology is
based on cost and air quality considerations that are common to any NAAQS, but also calls for
evaluation of facts specific to a particular NAAQS level. As a result, in the future EPA will
consider whether it is reasonable to require larger reductions in transported potiution from

upwind states in the case of a revised, more health-protective NAAQS.

The Ciean Air Act requires states to submit plans to eliminate significant interstate pollution

transport before they submit plans to meet ambient air quality standards. This allows downwind

states to know how many upwind state reductions will be required when they design their plans

to meet the NAAQS. When EPA announced the proposal of this Transport Rule, we also stated

L¥5]
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that we intend to follow this same process for addressing interstate transport of air pollution.
From now on, each time a NAAQS is changed, EPA will evaluate whether interstate pollution
transport contributes to the air quality problem, and, if so, whether new emission reductions will
be required from upwind states. By determining the amount of emissions that upwind states must
eliminate before state pollution transport plans are due, EPA will help the Clean Air Act to work
as intended and help downwind states attain the health-based standards as soon as practical. EPA
is undertaking a series of regulatory actions over the next 2 years that will affect the power sectol
in particular, as well as other sectors. For example, EPA has already begun the work necessary to
apply the template proposed in the Transport Rule to the next ozone NAAQS. The Agency plans
to quickly propose and finalize a transport rule to address that standard so that emission

reductions can take place in time to help states attain the standard.

In addition, EPA is in the early stages of developing regulations under section 112 of the CAA
that will require existing and new coal- and oil-fired power plants to meet emissions limits for
mercury and other HAPs. Currently, we have a court-ordered deadline to issue a proposed rule
for these sources by March, 2011, and issue a final rule by November, 2011. EPA anticipates
that, as a result of these requirements, these power plants may also significantly reduce their

emissions of SO,.

Details about the Proposal

In the Transport Rule, EPA proposes to find that emissions of SO; and NOy in 31 eastern states
and the District of Columbia contribute significantly to nonattainment or interfere with
maintenance in one or more downwind states. EPA is making this finding with respect to one or
more of three air quality standards: the annual average PM; s NAAQS promuigated in 1997, the
ozone NAAQS promulgated in 1997, and the 24-hour average PM, s NAAQS promulgated in
2006.

We are proposing a preferred approach, or remedy, to require power plants to reduce SO; and
annual NOy emissions in states that significantly contribute to downwind state PM, s air quality
problems, and to require power plants to reduce ozone-season NOx emissions in states that

significantly contribute to downwind state ozone air quality problems. In addition, we are taking
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comment on two proposed alternatives that we feel are consistent with the court decision. In all
approaches, we propose to set a pollution limit (or budget) for each of the 31 states and the
District of Columbia, The difference among the approaches is in how sources must comply with

those budgets.

Our preferred approach allows both intrastate trading and limited interstate trading among power
plants but assures that each upwind state will meet its pollution control obligations under the
“good neighbor” provision of the Act. This results in four programs:
o aprogram to limit ozone season emissions of NOy in 25 states and the District of
Columbia beginning in 2012
o aprogram to limit annual emissions of NOy in 27 states and the District of Columbia
beginning in 2012
o two programs to limit annual emissions of SO;: one program that limits emissions in 27
states and the District of Columbia beginning in 2012, and one that further limits SO

emissions in 15 of those states beginning in 2014.

In the first alternative approach, we propose to allow trading only among power plants within
each state, In the second alternative approach, we propose to specify the allowable emission limit
for each power plant and allow some averaging. In addition, EPA is taking comment on
alternative approaches, including a trading ratio approach that would take into account
differences in cumulative downwind impact of emissions from various states but would not

assure upwind reductions within a certain state.

The Transport Rule proposes a new, state-specific cost and air quality methodology for
determining the amount of emission reduction each upwind state must achieve to eliminate its
significant contribution to downwind nonattainment. The proposed methodology uses air quality
analysis to determine whether a state’s contribution to downwind air quality problems is above
specific thresholds. If a state’s contribution does not exceed those thresholds, its contribution is
found to be insignificant and it is no longer considered in the analysis. 1f a state’s contribution
exceeds those thresholds, EPA takes a second step that uses a multi-factor analysis that takes into

account both air quality and cost considerations to identify the portion of a state’s contribution
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that is significant or that interferes with maintenance. This second step of the methodology is a
multi-step process that analyzes costs and air quality impacts, identifies appropriate cost
thresholds, quantifies reductions available from power plants in each state at those thresholds,

and considers the impact of variability in power plant operations.

As noted above, the first phase of emissions reductions in all 31 states and the District of
Columbia would begin to take effect in 2012. Further emission reductions of SO, would take
place in 15 of those states in 2014. If the Transport Rule is finalized as proposed, EPA projects
that, by 2014, the proposed Transport Rule and other state and EPA actions would reduce power
plant SO, emissions in 31 states and DC by 71 percent (6.3 million tons) compared to 2005
levels. Power plant NOx emissions would drop by 52 percent (1.4 miilion tons). This includes
reducing 300,000 tons of NOy during the hot summer ozone season. In the states and DC covered
by the proposed Transport Rule, in 2014, SO, emissions are projected to be 2.6 million tons per
year annually and NOy emissions would be 1.3 million tons per year. Ozone season NOy
emissions are projected be 600,000 tons per year. EPA anticipates that power plants may obe’rate
already installed control equipment more frequently, use low sulfur coal, or install control
equipment such as low NOy burners, selective catalytic reduction, or flue gas desulfurization to
achieve these emission reductions. Many power plants began the process of contracting for and
installing pollution control equipment and making other adjustments to their operations (e.g.

switching to low-sulfur coal) that would reduce their emissions when CAIR was finalized in
2005.

To assure emissions reductions take place quickly, and to fulfill our legal obligations, EPA is
proposing federal implementation plans, or FIPs, for each of the states covered by this rule.
These plans would reduce air pollution that significantly affects another state. These replace the
existing CAIR FIPs that have been remanded by the court. A state may e¢hoose to develop its
own state implementation plan, or SIP, to achieve the required reductions for the 1997 ozone
NAAQs, the 1997 PM, s NAAQs, or the 2006 PM» s NAAQs, or any combination of them. Once
approved by EPA, any SIP developed by a state would replace the federal plan, and aliow the

states to choose which types of sources to control and how they should be controlled.
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The reductions obtained through the Transport Rule FIPs will help all but a very few areas in the
eastern part of the country come into attainment with the 1997 PM, 5 and ozone standards. In
addition, they will make major strides toward helping states address nonattainment with the 2006
PM, 5 standard. In the case of some 1997 ozone and 2006 PM; s downwind areas with projected
nonattainment and maintenance problems, however, EPA was not able to fully define the level of
significant contribution from each upwind state without further analysis. As a result, EPA is
proposing the emission reductions our analyses have shown aré necessary to eliminate significant
contribution. At the same time, we are continuing to analyze whether more reductions might be
needed for several 1997 ozone and all 2006 PM, s nonattainment and maintenance areas. This
decision not to delay the rule until the analyses are completed reflects EPA’s obligation to
respond to the court remand expeditiously and the importance of achieving emissions reductions

to assist downwind attainment at the earliest practical dates.

EPA is working expeditiously to finish our analysis of these two issues. To the extent possible,
EPA plans to finalize the Transport Rule with a full determination of, and remedy for, significant
contribution and interference with maintenance for the 2006 PM; s standard. In the case of the
1997 ozone standard, EPA intends to proceed as quickly as possible with additional rulemaking
to fully address the residual significant contribution to nonattainment and interference with
maintenance. At this time, we intend to work in parallel on this additional rulemaking and any
additional reductions in interstate transport needed to address the upcoming 2010 ozone

standard.

Benefits and Costs of the Proposal

SO, and NOy contribute to the formation of fine particles. NOy reacts with volatile organic
compounds to form ground-level ozone. Both of these pollutants cause a series of human health
effects and environmental damages, including premature mortality, chronic and acute bronchitis,
heart attacks, hospitalizations, emergency room visits, asthma attacks, and lost days at work and
school. The reductions in air pollution from the proposed Transport Rule would provide large
health and environmental benefits. Assuming that all particulate matter species cause
approximately the same harm per unit of mass, benefits would include annually preventing

14,000 to 36,000 premature deaths; 23,000 non-fatal heart attacks; 26,000 hospital and
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emergency room visits; 240,000 cases of aggravated asthma; and {.9 million days of missed
work or school. While no clear scientific grounds exist for supporting differential effects
estimates by particle type, recent evidence suggests the possibility that PM mixtures with higher
concentrations of black carbon and specific metals might be more potent than the average PMs s
mixture. Avoiding “sick days™ may be particularly important for the millions of Americans
whose jobs do not provide paid sick leave and who can be at risk of losing their jobs if they miss
work too often. Other benefits include reductions in mercury emissions, acidification of lakes,

streams, and forest soils, and eutrophication of estuaries and coastal waters.

The proposed rule would yield at least $120 to $290 billion in annual benefits in 2014. Most of
these quantified benefits are public health-related, but $3.6 billion are attributable to visibility

improvements, mostly in eastern national parks and wilderness areas.

These quantified and unquantified benefits far outweigh the estimated annual costs of $3.7
billion in 2012 and $2.8 billion in 2014. The modest cost of the proposed Transport Rule means
only modest effects on electricity generation. EPA estimates that in 2014, as a result of this
proposed rule, average electricity prices will increase less than 2 percent, natural gas prices will
increase Jess than 1 percent, and coal use will be reduced by less than 1 percent. A portion of the
Transport Rule emissions reductions will come from plants operating existing control equipment
that--without the Transport Rule--would not be required to operate; this contributes to the modest

cost of the proposal.

Transport Rule and CAIR

EPA has been working to reduce interstate transport in regards to the 1997 ozone and PM3 5
standards since the NOy SIP Call was first issued in 1998. The Clean Air Interstate Rule (CAIR),
which requires similar but fewer emission reductions as those in the proposed Transport Rule,
was proposed in 2003 after several years of data collection and analysis, including extensive
input from stakeholders, and finalized in 2005 (70 FR 25162). CAIR requires initial emission
reductions from power plants for NOy in 2009 and SO, in 2010; additional reductions of both

pollutants are required in 2015.
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In July 2008, the D.C. Circuit Court found CAIR unlawful (North Carolina v. EPA, 531 F.3d 896
(D.C. Cir. 2008)). The court first vacated CAIR but then remanded it to EPA without vacatur to
“preserve the environmental values covered by CAIR” (North Carolina v. EPA, 550 F.3d 1176,

1178 (D.C. Cir. 2008)). As a result of the remand, the CAIR requirements remain in place while

EPA develops replacement rules.

As I noted earlier, when CAIR was finalized in 2005, many power plants began the process of
contracting for and installing poliution control equipment and making other adjustments to their
operations (e.g. switching to low-sulfur coal) that would reduce their emissions. Many power
plants had already begun operating that equipment in 2008 when CAIR was remanded; many
more power plants were preparing to reduce their emissions within the next few years in
anticipation of the CAIR compliance deadlines. These pollution control investments will now be

used to meet the emission reduction requirements under the Transport Rule.

EPA anticipates that, under the proposed Transport Rule, power plants will meet the 2012
requirements by operating control equipment instalied to meet CAIR requirements more
frequently, using lower sulfur coal, or installing simple pollution control equipment such as low
NOy burners. By 2014, when the more stringent SO, emissions limits take effect, we project that
some sources will install scrubbers (flue gas desulfurization) on approximately 14 gigawatts

worth of coal-fired plant capacity.

Although the proposed Transport Rule takes advantage of, and expands upon, the pollution
control investments made under CAIR, it is fundamentally different from CAIR in several
important ways. These differences reflect the court’s concerns with CAIR. EPA believes that
each option proposed in the Transport Rule is consistent with court opinions interpreting the

requirements of CAA section 110(a)(2)(D)(@)(D).

First, the methodology used to measure each state’s significant contribution to another state
emphasizes air quality as well as cost considerations and uses state-specific data and information.
Second, the proposal gives independent meaning to the phrase “interfere with maintenance” in

section 110¢a)}(2)(D) of the Clean Air Act. Third, the state budgets for SO,, annual NOy, and
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ozone season NOy are directly linked to the measurement of each state’s significant contribution

and interference with maintenance.

Fourth, the proposed remedy includes provisions to assure that all necessary reductions occur in
each individual state. EPA proposes to allow within-state trading and limited interstate trading in
a manner that ensures that each upwind state achieves its required emission reductions. Finally,

the compliance deadlines are coordinated with the attainment deadlines for the relevant NAAQS.

Summary and Conclusion

This proposed Transport Rule recognizes that the Clean Air Act assigns responsibility to meet
the clean air standards to both upwind and downwind states. This Transport Rule addresses
upwind state responsibilities; at the same time, states and local agencies continue to work on

local and in-state pollution control measures.

This proposal is the first of several rules EPA intends to issue over the next 2 years that will
yield substantial health and environmental benefits for the public primarily through regulation of
power plants. EPA expects that this set of requirements will yield substantial health and
environmental benefits for the public, benefits that can be achieved while maintaining a reliable
and affordable supply of electric power across the economy. In developing and promulgating
these rules, the Agency will be providing the power industry with a much clearer picture of what
EPA will require of it in the next decade. In addition to promuigating the rules themselves, the
Agency will engage with other federal, state and local authorities, as well as with stakeholders
and the public at large, with the goal of fostering investments in compliance that represent the
most efficient and forward-looking expenditure of investor, shareholder, and public funds,

resulting, in turn, in the creation of a clean, efficient, and modern power sector.

The comment period for the proposed Transport Rule will run for 60 days from the date of
publication in the Federal Register, which will likely take place at the beginning of August. In
addition, we plan to hold three public hearings on the rule. We wilt provide deiails on the timing

and location for those hearings shortly in a Federal Register Notice.

10
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As I have stated here before, my top priority at EPA is to work with you, with the power industry
and other industry sectors, with the states, with community groups and environmental groups,
and with the full range of experts from government, business, and universities to find the right
path forward in crafting the laws and regulations needed to protect human health and the

environment. 1 still believe that is the most important responsibility T have right now.
In-closing, I would like to thank Senator Carper and other members of the committee for your
strong leadership on these issues over the years. [ am confident that we can make great strides to

meet our shared goals.

Thank you. I look forward to answering your questions.

11
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Environment and Public Works Committee Hearing

July 22, 2010
Follow-Up Questions for Written Submission
Questions for McCarthy
Questions from:

Senator Bernard Sanders

1. Please compare, both nationally and for Vermont, the pollution reduction targets and
timetables and health impacts for air pollutants under S. 2995, and under a scenario in which no
new legislation is adopted and EPA proceeds with its existing authority.

Answer:

Emissions Caps and Timing in Proposed Transport Rule and S.2995

SO, Transport Rule (Covered S. 2995 (Nationwide)

States Only)

SO, emissions cap in 2012 3.9 million tons (MT) 35 MT

S0, emissions cap 2014/2015 2.5 MT (+MACT) 2.0MT

SO, emissions cap in 2018 No Change LS MT

NO,

Seasonal NO, 2012-2014 0.64 MT Maintains CAIR program;
projected at 800,000 tons in
covered states through 2014

Annual NO, emissions in 2012 1.4 MT 1.9MT

Annual NO, emissions in 2015 No Change 1.6 MT

There are no state-specific emissions caps in S. 2995. There are no state-specific emissions caps
for Vermont in the proposed Transport Rule, as Vermont was not found to contribute to
nonattainment or interference with maintenance in downwind states.

Health Impacts for Air Pollutants

The recently proposed Transport Rule is one of a number of rules EPA will be issuing over the
next few years that will address the problem of ozone and PM2.5 nonattainment, Because of this,
comparing one of those rules, the Transport Rule, to S. 2995 gives a misleading impression of
what emission reductions will take place past 2015.

In addition, differences in the modeling done by EPA to analyze the impacts of the Transport

Rule and S. 2995 are an apples-to-oranges comparison. For example, the S. 2995 modeling uses

different IPM baseline assumptions and projections including:

o Lower electricity demand projections reflecting ARRA provisions added in mid-2009.

o Changes in generation resources, especially different renewable assumptions accounting for
ARRA provisions
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» Updated Title IV bank projections reflecting the assumption of full CAIR implementation
(whereas the Transport Rule modeling assumes no CAIR)
¢ Additional updates of state settlements and state power sector rules

2. Which, if any, pollutants would be covered under EPA’s existing authority that are not
covered under the approach outlined in S, 2995?

Answer:

S 2995 regulates sulfur dioxide, nitrogen oxides and mercury. In addition to these three
pollutants, EPA’s existing authorities cover numerous other pollutants, including PM; 5, PM 10,
carbon monoxide, volatile organic compounds, hazardous air pollutants (besides mercury), and
greenhouse gases.

3. Does EPA believe additional legislative authority, such as is provided under S. 2995, is
necessary to achieve our national and state air pollution objectives?

Answer:

The Clean Air Act provides EPA and states authority under the CAA to address power plant
emissions. This authority has been used effectively in the past. Air quality has improved
markedly since 1990 because of power plant regulation and other CAA required controls. We
have plans for interstate pollution transport rules and section 112 standards for electric
generating units (EGU) that will further reduce power plant emissions. EPA is not
recommending new legislation at this time.
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Senators James M. Inhofe and George V. Voinovich

1.

Proposed provision 417 (a}(3) of S. 2995 would appear to provide EPA with broad authority
to reduce the seasonal ozone nitrogen oxides budgets. Proposed subparagraph (3)(B) of this
section includes several criteria for EPA to use in making this determination, including the
need to assist States in attaining and maintaining National Ambient Air Quality Standards
(NAAQS) and the need to assist States in meeting their obligations under Section
110(a)(2)(D). Subparagraph (3)(B) also allows EPA to reduce the NOx budgets in order “to
protect public health or the environment.” Please provide to the Committee any reason why
EPA would need the additional broad authority included in Subparagraph 3(B)(i) to further
reduce NOx budgets for reasons that are not already included in subparagraph (3)(B).
Similarly, if there are reasons for including this authority, please explain why other
provisions in the Clean Air Act are not sufficient to address the concems.

Answer:

The language in question explicitly provides that reducing the NOx budgets is a tool EPA
may use to protect public health and the environment.

As mentioned above, S. 2995 proposes to provide EPA with the authority to consider the
effect of one State’s emissions on the ability of another State to attain or maintain NAAQs in
determining the need for reducing state emissions budgets. If S. 2995 is enacted, how would
this impact EPA’s response to Section 126 petitions by States seeking to require reductions at
specific units in upwind States?

a. How would EPA’s response to Section 126 petitions change if EPA finalizes its
proposed Clean Air Transport Rule? Would electric generating units covered by the
proposed transport rule still be vulnerable to these petitions?

Answer:

By substantially reducing interstate transport of SO, and NOx, and with the associated reductions
in particulate matter and ozone, S. 2995 and the Transport Rule, if finalized as proposed, would
greatly reduce the likelihood that an electric generating unit would be subject to a section 126
petition. However, neither S. 2995 nor the Transport Rule would prevent a state from filing a
section 126 petition if it believes any stationary source or group of stationary sources is still
contributing to a specific nonattainment or maintenance problem.

Proposed Section 417(a)(3)(A) of S. 2995 would also allow EPA to lower the ozone nitrogen
budget for nonelectric generating units. Please provide a list of all the existing nonelectric
generating unit budgets that could be subject to further reductions under this paragraph.
Does EPA currently have any plans for establishing nonelectric generating unit budgets or
requiring States to do? If so, please provide a detailed description.

Answer:
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EPA is considering the need for additional non-EGU budgets and requirements in the context of
a second transport rule addressing the upcoming reconsidered ozone standard.

For the Transport Rule proposed in August 2010, EPA noted that it would be addressing whether
further nitrogen oxide reductions were necessary to eliminate significant contribution to
nonattainment or interference with maintenance for the 1997 ozone standards for three locations:
Baton Rouge, Houston, and New York City. If further reductions are needed from non-EGU
sources for states contributing to these three locations, EPA expects to achieve those reductions
though the second transport rule.

4. EPA currently has a voluntary program to promote cogeneration use, According to EPA’s
web site, the Combined Heat and Power (CHP) Partnership program seeks to reduce the
environmental impact of power generation by promoting the use of CHP, also known as
cogeneration. What are the main benefits of using cogeneration compared to fossil fuel-fired
generation?

Answer:

The average efficiency of fossil-fueled power plants in the United States is 33 percent and has
remained virtually unchanged for four decades. This means that two-thirds of the energy in the
fuel is lost—vented as heat—at most power plants in the United States. By using waste heat
recovery technology to capture a significant proportion of this wasted heat, CHP systems
typically achieve total system efficiencies of 50 to 80 percent for producing electricity and
thermal energy. Because CHP is more efficient, less fuel is required to produce a given energy
output than with separate heat and power. Higher efficiency translates into lower operating costs
and reduced emissions of all pollutants. In addition, CHP, as a distributed generation source also
brings other advantages to its use, such as increased reliability and power quality and reduced
grid congestion and avoided distribution losses.

a. Please describe the major differences in the treatment of cogeneration units between
S. 2995 and the recently proposed Clean Air Transport Rule and Title IV of the Clean
Air Act.

Answer:

The definition and treatment of cogeneration units are different under Section 419(a) of 5.2995,
the Acid Rain Program under CAA Title IV, and the proposed Transport Rule programs.

Under Section 419(a) of $.2995, cogeneration units do not receive different regulatory treatment
than other types of electric generating units. “Cogeneration unit” and “cogeneration facility” are
not defined. Any facility (including a cogeneration facility) that on or after January 1, 1985,
serves a generator with nameplate capacity greater than 25 MWe and produces electricity for sale
is subject to the regulatory requirements of the NOx program.

Under the Acid Rain Program (CAA Title IV), some cogeneration units receive different
regulatory treatment than other types of electric generating units. The Acid Rain Program rules
define “cogeneration unit” as a unit with equipment to produce electricity and useful thermal
energy (e.g., steam for industrial processing) through sequential use of energy. The following
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categories of cogeneration units are exempt from the Acid Rain Program: (i) those that are
qualifying facilities under the Public Utility Regulatory Policies Act (PURPA) and have fixed-
price power purchase contracts for at least 15% of planned net capacity that were in place as of
November 15, 1990 and continue to be in place without changes allowing for pass-through of
Acid Rain Program compliance costs (CAA section 405(g}(6)(A) and 40 CFR 72.6(b)(5)); and
(ii) those that sell to the grid an annual average amount (on a 3-year rolling average basis) of
electricity less than or equal to 1/3 of their potential electrical output capacity or less than 25
MWe (i.e., 219,000 MWhr) (CAA section 402(17)(C) (definition of “utility unit”) and 40 CFR
72.6(b)4)).

Under the proposed TR trading programs, some cogeneration units -- but fewer than under CAA
Title IV - receive different regulatory treatment than other types of electric generating units.
The proposed TR trading program rules define “cogeneration unit™ as a unit: (1) with equipment
to produce electricity and useful thermal energy (e.g., steam for industrial processing) through
sequential use of energy; and (2) meeting certain operational and efficiency standards. The
following category of cogeneration units is exempt from the proposed TR trading programs:
those that sell to the grid an annual amount of electricity less than 1/3 of their potential electrical
output capacity or less than 219,000 MWhr. This definition is the same as was used in the CAIR
program (40 CFR 97.104(b)(1)).

The similarities in the provisions of S. 2995, the proposed Transport Rule (TR), and Title IV of
the Clean Air Act, are the following:

¢ All three refer to cogenerating units greater than 25 MW in capacity in their consideration
of energy generating units.

o  All three address the impact of two pollutants - NOx and SO; — both criteria pollutants
under the Clean Air Act.

The major differences in the three are as follows:

o The proposed TR and Title IV exempt the subset of these cogeneration systems that sell
less than a third of their output to the grid from their requirements. S. 2995 does not
include such an exemption and therefore applies to more cogenerating facilities.

e S.2995 establishes limits for mercury in addition to NOx and SO,

b. How many more cogeneration units would likely be subject to regulation under S,
2995 when compared to EPA’s recently proposed CATR rule? Where are many of these
cogeneration units located? What industries or commercial operations could be impacted
under S. 2995 if the definition is not changed?

Answer:

Preliminary analysis shows that nearly 80 cogeneration facilities with a total capacity of over
15,000 MW are subject to limits for SO, and/or NOx under Title [V. A subset of these are
subject to SO, and/or NOx limits under the TR, as proposed. In contrast, $.2995 would cover
around 300 facilities with a total capacity of approximately 36,000 MW. These are facilities
primarily in the paper, refining and chemicals industries. Based on capacity, these facilities are
primarily located in Texas, Louisiana and California. Based on the number of facilities, these
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facilities are predominantly located in Californie, Texas and Florida. (Note that California is not
affected under the Transport Rule.)

c. How will 8. 2995’s treatment of cogeneration units impact the further use of
cogeneration as source of efficient power?

Answer:

EPA has not performed a detailed analysis assessing the impact of 8.2995 on cogeneration units.
But we believe that more cogeneration facilities will be affected by the requirements of S. 2995,
than the Acid Rain provisions and the proposed TR rule.

5. Based on full-scale commercially demonstrated test results, does EPA have sufficient
information to determine that al/ coal-fired utility units in this country can meet a 90 percent
reduction in mercury emissions on a unit-by-unit basis? If not, when will EPA have such
information? Please explain.

Answer:

EPA does not, at this time, have sufficient data 1o determine whether all coal-fired utility units in
the United States can achieve a 90 percent reduction in mercury emissions on a unit-by-unit
basis. We currently have underway an information collection effort that will provide us with
additional mercury emissions data from coal-fired utility units; this effort is in support of the
section 112(d) rulemaking action. The proposed rule must be signed by March 16, 2011.
However, even afier we gather this data we may not have information that shows all coal-fired
units in the country can meet a 90% mercury emissions limit on a unit-by-unit basis.

6. What is the predicted accuracy and reliability of current monitoring technology for mercury
emissions for each major coal type? Has EPA studied the effectiveness of the mercury
monitors in use for each coal type? If so, over what time period were they assessed? Please
provide the Committee with a summary of these results.

Answer:

The Agency, in cooperation with electric utilities, conducted a testing program that evaluated
mercury monitoring systems against reference metheds using stringent accuracy requirements.
The monitoring systems routinely passed all accuracy requirements for a variety of coals. Based
on the testing program results, the Agency included monitoring protocols in the Clean Air
Mercury Rule, issued in 2005, on the basis that mercury monitoring systems provided sufficient
accuracy and high reliability. While the Clean Air Mercury Rule was vacated by the DC Circuit
in 2008, most of the facilities that would have been required to monitor mercury emissions under
this rule have installed mercury monitoring systems. Many of these mercury monitoring systems
have been in continuous field operation across the U.S, since 2003 and have achieved 90% or
greater availability (see NESCAUM, Technologies for Control and Measurement of Mercury
Emissions from Coal-Fired Power Plants in the United States: A 2010 Status Report, Northeast
States for Coordinated Air Use Management). Information collected from leading manufacturers
of continuous mercury monitors indicates that over 600 mercury monitoring systems have been
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purchased and over 500 systems have been installed by electric utilities to date. Additionally,
several States have implemented mercury regulations that require monitoring, and collect high
quality mercury emission data using these monitors.

7. Under S. 2995, would EPA require a 90 percent reduction in mercury emissions for units for
which pollution control venders will not provide guarantees of the performance of their
technologies to meet those levels? Please explain. How does this process differ from the
current MACT process in 112(d)?

Answer:

S. 2995 would require EPA to issue standards that ensure at least a 90 percent reduction in
emissions from the source category. We would consider available information, including

emissions data, and could also consider information from the manufacturers of the control
equipment.

Currently under section |12(d), based on the language of this provision and on how it has been
interpreted by the DC Circuit, EPA would not set a standard that required a certain percent
reduction from each facility. Rather we would, under 112, set a standard that was based on an
emissions rate that was achieved by the better performing facilities, EPA would also take
variability into account when setting the standard under section 112(d).

8. In setting MACT standards generally, EPA appears committed to evaluating the average of
the top 12 percent for each pollutant on an individual basis. This approach, however, may
result in groupings of control technologies that are incompatible or infeasible at some plants.
How does EPA propose to address issues of infeasibility and incompatibility?

9, Does EPA believe that the Clean Air Act provides the Agency with the authority under
Section 112 to set standards that will force the closure of plants if the standards are not
attainable by individual units?

Answer 8 & 9:

EPA is committed to setting 112(d) standards that follow the law, based on the language of the
Clean Air Act and how it has been interpreted in recent court decisions, to make the best decision
possible to protect public health. Public health protections in this part of the law are designed to
prevent cancers and deaths from toxic air emissions. Where the law allows consideration of
plant-specific designs we will consider this information if it has been provided to the Agency.
EPA seeks to write protective standards that, where appropriate, take into consideration
economic and plant-specific designs.

Currently under section 112(d), based on the language of this provision and on how it has been
interpreted by the DC Circuit, EPA would not set a standard that required a certain percent
reduction from each facility. Rather we would, under 112, set a standard that was based on an
emissions rate that was achieved by the better performing facilities, EPA would also take
variability into account when setting the standard under section 112(d).
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10. Is EPA conducting any internal analysis of the cumulative impacts of currently anticipated
Clean Air Act and Clean Water Act regulations over the next five to ten years on the utility
industry? If not, why not? If so, please provide the committee with the estimated timeline of
when the results of this study will be made available.

Answer:

EPA shares your interest in issues involving cumulative economic impacts, as well as the Jarge
cumulative health and environmental benefits, of future rules to reduce pollution from power
plants. We cannot prejudge the results of future rulemakings, so we have not analyzed impacts
of future rules not yet proposed. However, we have performed preliminary analysis of a scenario
involving substantial additional air pollution controls. This scenario did not include any new
water pollution controls. Since the preliminary analysis, we have updated our IPM model and
key economic inputs such as natural gas prices. EPA published a Notice of Data Availability on
its updated power sector modeling platform in the Federal Register on Sept. 1 (p. 53613). This
new power sector modeling platform includes updated unit level input data (the Nationat Electric
Energy Data System (NEEDS v4.10)) and a set of model run results with the updated modeling
platform (Integrated Planning Model (IPM) v4.10), detailed documentation of the updated
version of the model, and user guides to input assumptions and model outputs.

We are in the very early stages of developing an improved pollution control scenario analysis
with the updated model and inputs, and we are soliciting comments from other federal agencies
on how to conduct this analysis. Because of the iterative nature of this process, we do not yet
have an estimated completion date. We look forward to sharing analysis as rules are formulated
in timely manner.

11. How many nonattainment areas are likely to be subject to fees under section 185 of the Clean
Air Act based on current standards? Please list those areas. How many additional areas
could be subject 1o Section 185 fees if the eight-hour ozone standard is lowered to 0.070 ppm
or 0.060 ppm? Please list those areas.

Answer:

CAA Section 185 requires Severe or Extreme nonattainment areas to implement a rule to collect
emissions fees if the area fails to attain the ozone standards. There are 4 remaining
nonattainment areas for the 1-hour ozone NAAQS that are still classified as Severe or Extreme
where the Section 185 requirements apply due to failure of the area to attain the 1-hour ozone
NAAQS by the required attainment date.

Sacramento Metro, CA — Severe 15 nonattainment area

Riverside Co. (Coachella Valley), CA — Severe 15 nonattainment area

Los Angeles South Coast Air Basin, CA — Extreme nonattainment area

San Joaquin Valley, CA — Extreme nonattainment area

For the 1997 ozone NAAQS, there are currently 5 areas classified as Severe or Extreme and
Section 185 requirements may apply in the future if the area fails to attain the 1997 8-hour ozone
NAAQS by the required attainment date.

¢ Sacramento Metro, CA — Severe 15 nonattainment area
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Riverside Co. (Coachella Valiey), CA — Severe 15 nonattainment area
Los Angeles South Coast Air Basin, CA — Extreme nonattainment area
Houston-Galveston-Brazoria, TX — Severe 15 nonattainment area

San Joaquin Valley, CA — Extreme nonattainment area

For the 2008 ozone NAAQS (.075 ppm) that was promulgated in March 27, 2008 (73 FR
16436), EPA did not finalize nonattainment designations or classifications since EPA is in the
process of reconsidering that ozone NAAQS.

For a revised NAAQS, EPA has not yet established a classification system for designated
nonattainment areas. Therefore we are unable to predict whether any additional areas could be
subject to future Section 185 fees based on the area’s classification. EPA will propose
alternative classification systems in an upcoming Ozone Implementation Rule for the NAAQS.

12. My understanding is that EPA is also proposing to increase the number of 0zone monitors.
Please provide the Committee with an estimate and timeline for the number of new monitors
and the number of new areas that will be monitored for the first time.

Answer:

EPA proposed revised ozone monitoring requirements in 2009. The proposal addresses possible
changes to the nation’s ozone monitoring network necessitated by the 2008 ozone NAAQS
revisions. Ozone monitoring requirements are based on the population of Metropolitan Statistical
Areas (MSAs) and most recent air quality data, MSAs with air quality concentrations greater
than or equal to 85% of the NAAQS have greater monitoring requirements. Based on the
proposed monitoring requirements and latest ambient measurements from 2007-2009, we expect
that 81 MSAs would have to initiate ozone monitoring for the first time. In addition, the
monitoring proposal addresses the need for additional monitors in non-urban areas such as
sensitive ecosystems and less populated Micropolitan Statistical Areas. While it is too early to
provide an accurate count of exactly how many non-urban and less populated areas will have to
monitor for the first time, the proposed rule estimated that up to 159 new monitors might be
needed to meet these non-urban requirements, many of them in the West. Based on the timing of
expected completion of the ozone monitoring final rule, we anticipate the installation of any new
monitors would be phased in over two years: 2013 and 2014,

In addition, if EPA tightens the current ozone NAAQS level below 0.075 ppm as part of the
current reconsideration of the 2008 ozone NAAQS, present ozone monitoring requirements will
increase for certain MSAs. However, EPA estimates that no more than two MSAs will be
required to add one additional monitor each to their existing ozone networks. Affected states
will be required to meet these requirements in 2012.

These potential increases in the number of ozone monitors required nationwide represent a
modest incremental extension to the current network of roughly 1,300 active monitors.

13, Based on current data including modeling data and CASNET data and other information
available, how many additional areas of the country does EPA believe would likely violate
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an eight ~hour ozone standard at 0.070 ppm if the area had a monitor? How many additional
areas at 0.060 ppm? What is the likelihood that most of the country would violate the lower
end of the proposed ranges for the primary and secondary standard if all counties in the US
had monitors? Please explain. Please provide any updated charts or weblinks in your
response.

Answer:

Based on 2007-2009 monitoring data, 420 counties would exceed a 0.070 ppm standard and 655
counties would violate a 0.060 ppm standard.

Attachment 1 (County Primary Ozone Levels 07-09.xls) gives a list of the 420 counties projected
to exceed a 0.070 ppm standard (dark blue) and the additional 235 counties projected to exceed a
0.060 ppm standard (light blue) during the 2007-2009 monitoring period.

These estimates for counties with violating monitors at 0.070 ppm and 0.060 ppm reflect ozone
data collected at the 23 CASTNET sites where the National Park Service operates the ozone
monitors,

Based on 2002 emissions and air quality data, EPA projects a notable decrease in the number of
counties with monitors projected to violate the eight-hour ozone standard at either level in 2020.
Specifically, EPA projects that 99 counties with monitors would violate a0.070 ppm standard
and 451 counties would violate a 0.060 ppm standard in 2020.

Attachment 2 (CountyOzoneLevels2020primary.pdf) gives a list of the 99 counties with
monitors projected to exceed a 0.070 ppm standard (dark blue) and the additional 451 counties
with monitors projected to exceed a 0.060 ppm standard (light blue) in 2020.

Other than measurements from ambient air quality monitoring sites, EPA does not have any
other type of data from which we would be comfortable making estimates of how many
additional counties could be in violation of the proposed ozone standards if a monitor were
present. All the methods EPA uses for official purposes to characterize current or to predict
future ozone attainment status are based on ambient air quality data from ozone. Even our
modeling used to estimate future ozone levels is limited to areas with existing air quality
monitors and is based on adjusiment to the measurement data from those monitors.

14, What is the estimated cumulative parasitic energy cost of the control technologies that will be
required to meet the reduction targets in S. 2995 or EPA’s likely alternative regulatory
approach? What will this mean in terms of increased greenhouse gas emissions? Which
pollution control technologies require the greatest energy to run?

Answer:

Control equipment hierarchal energy consumption is as follows: Wet Flue Gas Desulfurization
(FGD) > Dry FGD > SCR > SNCR > ACI. A wet FGD exhibits a 1.9% parasitic energy demand
(ref: p.35-11, Table 6; “Steam: its Generation and Use”; 41* edition) while an SCR wutilizes
roughly 0.3% for auxiliary loads. In comparison, SNCR and ACI have much lower demands.
Emission controls equipment consumes station power (defined as a parasitic loss or load) that
would otherwise be used for electrical distribution. For a retrofit, the control equipment
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subtracts from the station’s net power output; consequently requiring the “grid” to replace power.
The electrical grid’s individual members increase their power output to offset the parasitic losses,
thereby resulting in additional CO2 emissions. Since the grid’s generation mix and power
capacity vary with time (and subsequently emissions per unit energy), predicting the exact unit
source for replacement power becomes problematic. On the other hand, the IPM tool projects
annual aggregate (national) pollution emissions reflecting optimal market conditions for a mixed
system of generation suppliers (coal, oil, gas, nuclear, wind, hydro, other) based on EIA
projections for future power generation capacity (the grid). In short, the grid represents a
pollution rate per GW, which permits derivation of CO2 contribution from retrofits. To
determine the increased CO2 attributable to retrofits, their cumulative parasitic power load is
multiplied by the aggregate annual pollutant contributed by the generation mix per unit power,
or:

[(parasitic pwr%) * (GW retrofitted) *(nationwide annual CO2 tons / total GW produced)).

The net change in GHG emissions depends upon what type of replacement power is used. For
example, year 2025 represents the highest retrofit cumulative parasitic power demand at 1.408
GW (1358.8 MW + 49.7 MW) while national power capacity projections are 1098 GW,; in terms
of CO2, parasitic power represents 3.30 million metric tons while nationwide power sector
projections are 2,549 million metric tons — or 0.13%. In short, the CO2 associated component
from replacement power (grid) is insignificant compared to nationwide fleet CO2 emissions.

Carper vs Base
012 2018 2020 2025
National CO2 (miilions of metric tons)
2,346 235 2454 2,549
Natlonwide Generation Capacity (GW)
1054 1,028 1,044 1,098

To illustrate the difference between S. 2995 Base Case and S.2995 Policy Case, the following
tables list control equipment power demands with equivalent CO; produced to off-set parasitic
power losses,

Retrofit Cumulative Parasitic Power Demand (MW)
DELTA (S.2995 Policy Case~ $.2995 Base Case)

Year 2012 2015 2020 2025
FGD 1184 3426 7884 1358.8
SCR 5.6 19.1 39.7 49.7

The additional CO2 emissions are based on the generation mix (coal, oil, natural gas, nuclear) as
projected by IPM for that calendar year. Thus, the replacement power for parasitic loads comes
from the available national fleet mix.

Increased CO; Emissions from Replacement Power (12/7/10)
(Million Metric Tons CO;)

Year 2012 2015 2020 2028
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FGD 0.27 0.79 1.86 3.18
SCR 0.01 0.04 0.09 0.12
l total 0.28 0.83 1.95 3.30

Power plant efficiency improvements would moderate, and could offset, emissions increases
associated with the parasitic load of these control technologies, and could be one element in a
broader state effort to meet the National Ambient Air Quality Standards,

To illustrate the difference between the Proposed Transport Rule Base Case and the Proposed
Transport Rule Remedy, see the following equivalent tables:

Retrofit Cumulative Parasitic Power Demand (MW)
DELTA (Proposed TR ~ Proposed TR Base Case)

Year 2012 2015 2020 2025
FGD 5920 774.6 729.0 730.1
SCR 5.1 7.9 7.6 7.6

Increased CO, Emissions from Replacement Power (12/7/10)

(Million Metric Tons COy)

Year 2012 2015 2020 2028
FGD 145 202 1.93 1.89
SCR 0.01 0.02 0.02 0.02
Total 1.46 2.04 1.95 191

15. The CATR is intended to help the states meet the CAA Section 110 "good neighbor*
provisions to eliminate significant contributions to downwind non-attainment and
interference to maintenance. The CATR proposes to do this for the 1997 8-Hour Ozone
NAAQS, the 1997 PM2.5 annual NAAQS, and the 2006 24-hr PM2.5 NAAQS. EPA is also
proposing to lower the Ozone NAAQS to levels that EPA describes as unattainable with
application of all known control measures for as many as 80 areas of the country, including
parts of California, For many nonattainment areas, such as areas in Arkansas, Colorado,
Hllinois, Ohio, Pennsylvania, and West Virginia, emission reductions that will be required for
unknown technologies far exceed those required by known technologies.

a. Please provide a list of all control technologies that EPA considers as “known”

Answer:

including estimates of their average and marginal cost. Does EPA consider
restrictions in vehicle miles traveled or restrictions on generation or manufacturing
production as “known” controls?
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EPA does not agree with the statement, “EPA is also proposing to lower the Ozone NAAQS to
levels that EPA describes as unattainable with application of all known control measures for as
many as 80 areas of the country, including parts of Califomia. For many nonattainment areas,
such as areas in Arkansas, Colorado, Illinois, Ohio, Pennsylvania, and West Virginia, emission
reductions that will be required for unknown technologies far exceed those required by known
technologies.”

EPA’s Regulatory Impact Analysis (RIA) includes a range of estimates for both the costs and
benefits of attaining the revised Ozone NAAQS. These estimates, which reflect systematic
consideration of a range of underlying assumptions and values, are intended for illustrative
purposes only. Attachment A contains the list, prepared by EPA, of NOx control measures that
are used in EPA’s RIA analysis. It includes control measures and average cost estimates for
stationary sources of NOx, and therefore does not include control measures for mobile sources or
for sources of VOC emissions. This list is incomplete and we are working to add control
measures for mobile sources and VOC emissions. When we finish with this effort, we intend to
provide the VOC and NOx control measure lists to states to assist them in developing control
plans.

EPA has also published in a series of documents known as control technique guidelines or CTGs
for a limited set of source types. Each CTG deals with a particular industry and describes the
control technologies which are applicable to emissions from that industry along with costs of
controls. Copies of these CTGs are found at this web site:
http://www.epa.gov/ttn/naaqs/ozone/ctg_act/index-htm, The CTGs contain estimates of the
average costs for installing and operating emissions controls at sources that were previously
uncontrolled.

EPA does not consider any specific restrictions on VMT, electricity generation or manufacturing
production as “known"” controls. EPA is aware of stralegies states can implement to encourage
reductions in VMT and reductions in electricity generation through energy efficiency measures.
These strategies have already been successfully employed in some areas.

b. What types of control technologies are under development that could further assist
these areas reach attainment over the next five to ten years? Please provide estimates
of their costs.

Answer:

EPA does not comprehensively track the development of all future control technologies.
However, history clearly indicates that the efficiency of current control technologies is always
evolving to achieve greater reductions and lower costs, Similarly, production processes are
constantly improving to reduce energy use and toward producing less waste and pollution.
Finally, new technologies are developed to reduce pollution control costs. Indeed, EPA air
standards that provide greater health protection for millions of Americans have resulted in
numerous technological advances which have achieved lower pollution levels at lower than
expected costs.
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¢. What is the likelihood that most of these areas will end up as either a severe or
extreme nonattainment area?

Answer:

This will depend on a revised NAAQS, for which EPA has not yet established a classification
system for designated nonattainment arcas. Therefore we are unable to predict whether any
additional areas would be classified as severe or extreme areas. EPA will propose alternative
classification systems in an upcoming Ozone Implementation Rule for the NAAQS,

d. Does the Clean Air Act ever require EPA to sanction areas for failing to meet
attainment if they have installed all known controls?

Answer;

Newly designated areas are expected to submit a State Implementation Plan (SIP) which
demonstrates attainment by the required deadline. If a State fails to submit such a plan or
submits an inadequate plan, EPA may disapprove the plan, which could result in CAA-
prescribed sanctions. Sanctions can be avoided if the State submits an adequate plan before the
sanctions deadline (18-24 months). If, in spite of reasonable planning efforts, an area fails to
meet an attainment deadline, the CAA provides that the area receive a higher classification and is
given additional time to further plan for and achieve attainment. The highest classification of
Extreme provides up to 20 years for an area to attain. If an area fails to attain within 20 years
after implementing all known control measures, Section 185 of the CAA requires the area to
begin implementing an emissions fee program for major stationary sources.

16. EPA is currently considering significant reductions in the current ozone standard to levels
that many believe approach ozone background concentrations. How would EPA interpret and
enforce a State’s obligation under Section 110(a)(2)(D) if the upwind State has implemented
all “known” emission control measures but is still contributing significantly to nonattainment
in a downwind State?

Answer:

In the Transport Rule proposal, EPA articulates an approach for addressing “significant
contribution” that we believe is transferrable to future standards. This approach takes into
account available reductions and their costs, informed by downwind air quality results. This
approach would not require States to impose “unknown” measures. EPA would expect,
however, that over time there will be improvements in technology, and future “known” control
measures will likely achieve greater reductions than those that are currently “known.”
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Senator Lamar Alexander

1. Does the Clean Air Transport Rule (CATR) ensure that all communities will be in attainment
of new EPA air quality regulations?

Answer:

EPA’s analysis for the proposed Transport Rule indicated that most, but not all, communities
would attain the 1997 ozone and 2006 PM, s air quality standards. EPA has not yet conducted an
analysis for newer air quality standards.

2. The CATR is aimed at reducing criteria pollutants from upwind states. Do you think that a
full scale cap and trade, similar to the Clean Air Act Amendments of 2010 (Carper-Alexander,)
can be effective at ensuring reductions from upwind states so as not to limit a downwind State's
ability to meet attainment?

Answer:

The proposed Transport Rule would reduce emissions of SO2 and NOx that significantly
contribute to nonattainment or interfere with maintenance in another State. The proposed
Transport Rule includes assurance provisions to ensure that each individual State’s emission do
not exceed specified levels. An unrestricted cap and trade program, such as that included in the
Clean Air Act Amendments of 2010, would ensure reductions in emissions across the eastern
United States. EPA believes these reductions would significantly assist downwind State’s efforts
to achieve attainment.

3. Should the CATR be the sole tool used by states to ensure that communities meet attainment?
Answer:

The basis for the Transport Rule is the Clean Air Act’s “good neighbor provision” in section
110(a)(2XD)X(i). This provision of the Act does not require states to eliminate all emissions that
affect downwind air quality or shift sole responsibility for attaining the air quality standards to
the upwind states. Instead, the “good neighbor” provision requires each upwind state to submit a
SIP to prohibit those emissions that significantly contribute to nonattainment or maintenance
downwind.

4, Since the Clean Air Transport Rule does not use the same allowances that were awarded under
CAIR, can utilities use banked CAIR allowances to meet emissions reduction demands until the
CATR is implemented?

Answer:

CAIR allowances are permitted to be used to meet compliance obligations under the Clean Air
Interstate Rule cap and trade programs. Once the Transport Rule is promulgated, the CAIR

programs will be replaced by the Transport Rule. New allowances will be allocated to address
obligations under the Transport Rule. Note however that in the proposed Transport Rule EPA
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explicitly requested comment on possible approaches for handling banked pre-2012 CAIR
allowances in the Transport Rule NOx programs.

5. Given the amount of banked CAIR allowances, and the utilities’ ability to use those
allowances to meet emission reductions levels, do you anticipate that rea] SO2 and NOx
emissions will increase until CATR is implemented?

Answer:

EPA regularly posts updates of quarterly sulfur dioxide (SO2) and nitrogen oxides (NOX)
emissions data from coal-fired power plants subject to the Acid Rain Program to make it easy for
the public to track changes in emissions from these sources. Since the D.C. Circuit Court
decision remanding the Clean Air Interstate Rule (CAIR) in late 2008, allowance prices of SO2
have been relatively low. This has raised concems that coal-fired units could “backslide” on
emission reductions. For example, units could bum dirtier fuels, operate scrubbers at reduced
efficiency, or even bypass scrubbers altogether, relying instead on banked allowances. EPA is
tracking SO2 and NOX emissions closely each quarter to evaluate further progress and assess
whether backsliding may be occurring and, if so, where it may be taking place. EPA is adding
new data to our website (http://www.epa.gov/airmarkets/quarterlytracking.html) on a quarterly
basis as it becomes available. The data show that while a few facilities are emitting more SO2
and /or NOX or emitting SO2 and/or NOX at a greater rate in 2010 than in 2008, overall
emissions are still declining.

In the first half of 2010, as compared to the first half of 2008, SO2 emissions decreased by 36%.
. 281 coal facilities decreased SO2 emissions (38 by more than 10 thousand tons)

. 125 increased SO2 emissions (two by more than 10 thousand tons),

In the first half of 2010, as compared to the first half of 2008, NOX emissions decreased by 37%.
. 338 coal facilities decreased NOX emissions (7 by more than 10 thousand tons)

. 70 increased NOx emissions (none by more than 10 thousand tons).

6. Under the CATR, intrastate trading of emission allowances is allowed, but only limited
interstate trading is allowed. Has the EPA conducted an analysis showing the potential increases
or decreases in electricity rates for each state?

For the national average, retail electricity rates are:

Base Case Limited Interstate Intrastate Trading
Trading Only
National 2014 average | 8.6 8.7 8.7

retail rate
(cents/K Wh)
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EPA has not conducted an analysis at the state level.

7. How many power plant retirements will be the result of this rule?

Answer:

EPA has conducted analyses showing power plant retirements that would be expected to occur if
the Transport Rule were finalized as proposed. These analyses show the following retirements
under the preferred limited interstate trading remedy option:

o Total plant retirements under the preferred option are projected to be approximately 0.6
GW greater than the TR Base Case retirements.

o For coal plants, the preferred option is projected to result in an additional 1.2 GW of coal

steam retirements by 2014. (v.3.02).

Limited Intrastate

Base Interstate Trading Direct

Case Trading Only Controls
RETIREMENTS / REPOWERINGS
{GW) 2014 2014 2014 2014
CC Retirements 34 2.6 2.5 2.7
CT Retirements 29 33 33 34
Coal Retirements 1.8 30 34 2.2
O/G Retirements 3.6 31.4 314 313
Total 39.6 40.2 40.6 39.6

a. Would there be fewer coal plant retirements or power plant fuel switching if interstate trading

was allowed?

Answer:

s EPA’s analysis projects that coal retirements/repowering under the limited interstate trading
option would be about 0.4 GW fewer than the coal retirements/repowering under the

intrastate trading option by 2014.

¢ EPA’s analysis projects that coal retirements under an unlimited interstate trading program
would be 0.7 GW fewer than under the limited interstate trading option.

Base Case coal retirement (2014) 1.8 GW
Unlimited trading coal retirement (2014) 23GW
Limited Interstate trading coal retirement 3.0GW
(2014)

Intrastate trading only (2014) 34GW
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8. Has the EPA conducted analysis on electrical reliability after the implementation of this rule?
If so, what was the outcome of that analysis?

Answer:

EPA believes that given the flexibility provisions in the Transport Rule and the number of
control installations that EPA projects (which are significantly fewer than were installed in the
recent past), there should not be any reliability problems. Excess natural gas capacity, coupled
with low gas prices, should also help mitigate any concerns. Recent analysis done by MJ
Bradley suggests that even significantly more coal retirements than are projected under this rule
would not cause reliability concerns.

9. Given the limited ability for interstate trading doesn’t CATR make certain states more
susceptible to higher electricity prices based on their electrical generation?

Answer:

EPA'’s modeling projects very little impact. Generally, electricity prices are projected to increase
less than 2 percent.

a. Has EPA considered this possibility in its analysis or done a state by state assumption on
electricity rates or allowance costs?

Answer:

The IPM analysis conveys in which States the budgets and variability limits are expected to be
binding, and the corresponding constraint shadow price (allowance price).

While the TR is a regional trading program with a single allowance price for each pollutant and
region, it is true that it may be more difficult for some states than others to achieve their state
budget with variability limits.

10. Are states with coal dependent electricity portfolios more susceptible to reliability concerns
or price spikes as a result of the CATR?

Answer:

EPA believes that it has designed the Transport Rule in a way that will not lead to any significant
local reliability problems or price spikes. First, the limited trading provisions were designed to
address this concern; second, since electricity transmission is not limited by state borders, the
nature of the electricity system itself should mitigate any such concerns. EPA modeling projects
less than 2 percent increase in electricity prices.

11. How does regulation or legislation limiting sulfur, nitrogen, and mercury emissions from
fossil-fuel power plants affect the construction of new nuclear power plants?

Answer:
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The regulation of emissions from fossil-fuel-fired power plants has very little impact on the
construction of new nuclear power plants.

12. When EPA issued CAIR in 2005, it estimated that there would be 147 gigawatts of
scrubbing capacity installed by 2010. What is the status of installation of scrubbing capacity
today?

Answer:

By combining information in the NEEDS v.4.10 database and the planned updates published on
September 1 with the recent NODA, EPA calculates approximately 181 GW of scrubbers on
non-fluidized bed coal steam by the end of 2010, and 194 GW by 2012,

13. Is cap-and-trade less costly for consumers than plant-by-plant limits?
Answer:

Generally, the flexibility that cap and trade affords covered units in meeting emission reduction
obligations allows for economic operations that may not be achieved with a system that imposes
strict rate limits on a plant by plant basis. A large body of evidence shows that cap and trade is
more cost effective for sources and consumers than other regulatory approaches.

14. Since the CATR does not recognize banked allowances, do you think this leaves EPA open
to litigation under a takings clause?

Answer:

The Transport Rule has not yet been finalized and in the proposed Transport Rule, EPA
explicitly requested comment on issues related to the potential use of banked allowances in the
Transport Rule trading programs. Any final decision that banked allowances may not be used in
the Transport Rule trading programs, however, would not give rise to a takings claim under the
U.S. Constitution for several reasons. First, the statutory and/or regulatory provisions under
which the Acid Rain Program and CAIR trading program allowances were created and
distributed expressly state that each such allowance "does not constitute a property right.” See
42 U.S.C. 7651b(f) and 40 CFR 72.9(c)(7) (for Acid Rain Program allowances); and 40 CFR
96.106(c)(6), 96.206(c)(6), 96.306(c)(6), 97.106(c)(6), 97.206(c)(6), and 97.306(c)(6) (for CAIR
NOX, $02, and NOX Ozone Season allowances). In addition, regardless of whether EPA
allows the use of banked allowances in the Transport Rule trading programs, sources may
continue to use banked Title IV SO2 allowances for compliance with the requirements of Title
IV of the Clean Air Act.

a. Would litigation act as a delay for utilities having to meet these new reductions?
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Answer: No. EPA does not believe any litigation on this issue would delay implementation of
emission reduction requirements in the Transport Rule.



194

CTY_RDV20072009_STD_ALL

8-hour Ground-level Ozone Concentrations

Based on Monitored Air Quality from 2007 - 2009
includes only Counties with Monitors

[Does not violate proposed range
:-|Violates 0.060 parts per million
Violates 0.065 parts per million
Violates 0.070 parts per million

Page 1
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Montana .. Flathead - .- . .. 0.055

Nebraska . - Douglas 0.06
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North Dakota
North Dakota
North Dakota
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North Dakota
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Oregon Lane : : 170,082
Oregon Marion - . 0,065

Oregon Muitnomah 0.059
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Counties Projected to Violate Primary 8-hour
Ground-Level Ozone Standard in 2020

{Model projections for 2020}
(Only includes counties with monitors}

State County
Alabama: - - |Baldwin
Alabama Clay
Alabama Elmore
Alabama Etowah
Alabama Jefferson
Alabama Lawrence
Alabama Madison
Alabama Mobile
Alabama Montgomery
Alabama Morgan
Alabama Shelby.
Alabama Sumter
Alabama Tuscaloosa
Arizona: “jCochise

Arizona
Atizona
Arizona:
Arizona o

Arkansas Montgomery
Arkansas Newton
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Florida
Florida
Florida :
Florida Brevard
Florida Broward
Florida Collier
Florida Columbia
Florida Duval
|Florida Escambia
Florida Highlands
Florida = - [Hillsborough
Florida Holmes
Florida Lake
Florida Lee
Florida Leon
Florida: IManatee:: -
Florida Marion
Florida Miami-Dade
Florida Orange
Florida Osceola
Florida Palm Beach
Florida Pasco
Florida {Pinellas’
Florida Polk
Florida: ISanta Rosa
Florida Sarasota
Florida Seminole
Florida St Lucie
Florida Volusia
Florida Wakulla
Georgia IBibb
Georgia Chatham
Georgia Cherokee
Georgia Clarke

rgia ‘[Cobb

Coweta -

AL
. {Gwinnett
LHenry

Murray

|Georgia

Muscogee

210
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Vanderburgh

Bremer

~|Clinton

S{Harrison: o
lowa Linn
lowa Montgomery
lowa Palo Alto
lowa Polk
lowa Scott
lowa Story
lowa Van Buren
lowa Warren
|Kansas Linn
Kansas |Sedgwick
Kansas - Sumner-
Kansas Trego
}Kan‘sas e Wyandotte
Kentucky Beli

arter
Kentucky Christian
Kentucky Daviess
Kentucky Edmonson
Kentucky Fayette
Kentucky Graves
Kentucky HGreenup:
Kentucky - Hancock:
Kentucky Hardin
Kentucky Henderson
Kentucky JJefferson

rentucky gs
Kentuicky McCracken
Kentucky McLean
Kentucky Oldham
Kentucky Perry
Kentucky Pike
Kentucky Pulaski
Kentucky Scott
Kentucky Simpson
Kentucky Trigg
Kentuck: Warren
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North Carolina

North Carolina Alexander.
North Carolina Avery
North:Carolina Buncorbe:
North Caroling . {Caldwell
INorth Carolina Caswell
North Carolina Chatham
North Carolina Cumberland
North Carolina: - |Davie:
North Carolina Duplin
North Carolina: - {Durham
North Carolina Edgecombe. .
North:Carolina Forsyth
North Carolina Franklin
North:Carolina Granville
North Carolina Guilford
North Carolina Haywood -
North.Carolina Jackson
North Carolina Johnston
North Carolina Lenoir
North Carolina Lincoln:
North Carolina Martin

New Hanover

5

EES

Notth Carolina: Northampton
North Carolina Person

orth Carolina Pitt
North Carolina Randolph
North Caroli Rockingh

North Carolina Swain
North:Carolina o [Union_
North: Carolina - 1Wake
North:Carolina | Yancey
North Dakota Billings
North Dakota Cass
North Dakota Dunn
North Dakota McKenzie
North Dakota Mercer

North Dakota

Oliver

216
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Virgitia Prince William:
Virginia Roanoke
Virginia Rockbridge

g

Washington

Clallam

Washington.

“Clark::

“IKing -

Mason

Washington Skagit
Washington Spokane
Washington Thurston
Washington Whatcom
West Virginia: - {Berkeley -

West Virginia Greenbrier
West Virginia - IHancock: i
West Virginia: " | Kanawha
West Virginia Monongalia

WestVirginia . {0hio

West Virginia . [Wood

Wisconsin “|Brown
Wisconsin Columbia
Wisconsin

Wisconsin

Wisconsin

Florence

Wisconsin Fond Du-Lac
Wisconsin Green

Wisconsin:

Jefferson.

St Croix

Wisconsin
Wisconsin Vernon
Wisconsin Vilas

Wisconsin

Wisconsin

Wisconsin:
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Senator CARPER. Thank you very much for your comments, espe-
cially that last paragraph.

Ms. McCARTHY. I appreciate that. Maybe I should have started
with that one.

[Laughter.]

Senator CARPER. Senator Alexander is not here. He and I were
together earlier this morning. He is in a markup. I think he is the
only Republican at the markup; he needs to be there. He is submit-
ting a statement for the record. But this is something he and I
worked on very closely, as I have with my colleagues to my right
over the years. So this is a shared effort on our side. We are really
pleased with what you just said.

[The prepared statement of Senator Alexander follows:]

STATEMENT OF HON. LAMAR ALEXANDER,
U.S. SENATOR FROM THE STATE OF TENNESSEE

I am pleased that the Committee is holding this hearing today on an issue that
I believe is of great importance. I see no reason why we cannot continue to improve
on the significant reductions in harmful pollutant emissions from our coal-fired
power plants. The EPA’s efforts to improve air quality by reducing power plant
emissions of SO, and NOy are a positive step, but they are too regional, too com-
plicated, and too weak to be a permanent solution for public health and for the cer-
tainty and flexibility that utilities need to keep electric rates down.

While I applaud the fact that the EPA’s Transport Rule requires greater reduc-
tions than under the previous Clean Air Interstate Rule, I am concerned about sev-
eral things in the proposed rule.

First, this rule will not address the issue of mercury. While I know that the EPA
intends to propose a rule on mercury reductions in the future, the patchwork of reg-
ulations coming out of the agency reduces the certainty for electric utilities and
their customers. It would be more efficient to discuss these proposals simultaneously
so that we could better understand their interaction as well as the ultimate costs
and benefits.

Second, I am concerned that this rule will wipe out allowances that have been
traded or purchased among the various regulated utilities, opening up the EPA to
lawsuits for taking assets. Already we have seen the allowance values plummet in
the SO, and NOy markets.

Next, I am concerned that the EPA’s preference to only allow intrastate trading
of allowances will increase the costs to customers. One needs to look no further than
the home States of our colleagues on this Committee to see this disparity. Senator
Voinovich’s State of Ohio will end up with allowance costs far greater than those
of Senator Sanders’ utilities in Vermont. If these allowances were able to be traded
across State lines we could see the evolution of a more efficient market and lower
costs overall.

I am also fearful that the EPA’s rule will face legal challenges on the basis that
it may not be in compliance with the 2008 ruling reinstating the Clean Air Inter-
state Rule. The continued legal and regulatory back and forth has resulted in a very
uncertain regulatory environment for our Nation’s electricity providers, and it is
time to move forward on a path to certainty.

My concerns lead me to believe that this EPA action is even more reason for Con-
gress to pass the Carper-Alexander legislation that would establish a national pro-
gram with stronger permanent reductions in SO» and NOx emissions and eliminate
90 percent of mercury emissions.

The bipartisan Clean Air Act Amendments of 2010 is cosponsored by 6 Repub-
licans, 8 Democrats, and an Independent Senator. We have worked hard to provide
a program that is nationwide, provides strong targets for emission reductions, and
establishes an allowance and trading system that keeps costs down.

The legislation puts strict limits on three noxious emissions—sulfur dioxide, nitro-
gen oxide, and mercury—that are produced when we burn the coal which provides
50 percent of our Nation’s electricity. These pollutants affect the health of millions
of Americans. The Environmental Protection Agency (EPA) estimates that 24,000
premature deaths a year from lung diseases are caused by coal pollution. Forty-
eight States have issued fish consumption advisories due to mercury pollution, cov-
ering 14 million acres of lakes, 882,000 river miles, and the coastal waters of 13
entire States.
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Our legislation will also direct the EPA, for the first time, to reduce mercury
emissions by at least 90 percent no later than 2015. By 2018 our bill will cut SO»
emissions by 80 percent from current levels and by 2015 will cut NOx emissions by
53 percent from current levels. That should save more than 215,000 lives and more
than $2 trillion in health care costs by 2025 according to EPA’s analysis. It will com-
bine stronger national standards on these two pollutants with existing emissions
trading systems so the market will determine the cheapest way to reduce emissions.
The original trading system imposed on sulfur emissions in 1990 has cut emissions
in half while the real cost of electricity at the same time decreased. The first esti-
mates of the cost of our bill by the EPA and a recent study on mercury control tech-
nologies by the General Accounting Office show that the new standards in our bill
will equal an increase of about $2—-$3 per month on the average Tennessean’s utility
bill.

I fear that the EPA’s Transport Rule and an expected EPA rule on Hazardous Air
Pollutants such as mercury will be more expensive for the country and yield more
modest emissions reductions than our bill.

As has already been stated this rule is over 1,000 pages, and we are just begin-
ning to understand it. I look forward to learning more from our witnesses today re-
garding the costs and benefits of this proposed rule and will focus my questions on
a comparison with the bipartisan legislation authored by Senator Carper, me, and
14 other cosponsors.

Senator Carper and I have introduced clean air legislation every session I have
been a Senator. We have a better chance to succeed this year because of stronger
bipartisan support, more public understanding of the dangers of emissions, and im-
proved technology for controlling these pollutants. Bipartisan support for the Clean
Air Act Amendments shows that when it comes to air pollution we can find a way
forward, and the American people will all be better for it.

Senator CARPER. We will have two rounds of questions, 5 min-
utes each. I want to go back, the first question, just to go back to
a point raised by Senator Voinovich. I think it is one of the most
important issues that we are going to discuss today.

On page 2 of your testimony you talk about how the proposed
Transport Rule would prevent 14,000 to 36,000 premature deaths
annually. And you suggest that the health and welfare benefits
could be quantified. And you put a range on it, $120 billion to $290
billion annually. That is annually in 2014.

Ms. McCARTHY. That is correct.

Senator CARPER. And you go on to say that the benefits will far
outweigh the estimated annual cost of $2.8 billion. I want my col-
leagues—and I am going to ask Senator Voinovich, I am just going
to ask you if you could just bear with me here on this one point.
You raised the issue of cost-benefit; great question. It is one that
we have to be focused on. And in the testimony that we have
heard, in the year 2014 the range of the benefits anywhere from
$120 billion forecast to as much as $290 billion.

Let’s take the low end of that range. Let’s say it is not even the
mid-range. Let’s say that it is $120 billion. It is not $290 billion,
it is $120 billion, the low end of the range. The costs that were pro-
jected were for the $2.8 billion. Let’s say that is low. Let’s say it
is actually $3 billion.

And what I want you to do is sort of using that information, talk
to us about the cost-benefit of doing this. We are not interested in
doing something, or taking an approach where the costs just are
out of sight and really inconsistent with the benefit. Just talk to
us about why this is important.

Is it just 1 year? Do the numbers—going forward, do the num-
bers get worse in terms of the cost-benefit? Or do they get more
favorable? Share with us. This is an important point.
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Ms. McCARTHY. It is an important point. Let me just clarify, to
begin with, that the standards that we set under the National Am-
bient Air Quality Standards are health-based standards. But cost-
benefit analysis is always applied in the implementation of those
standards. And the Transport Rule is the implementation of a vari-
ety of NAAQS standards to try to address upwind contributions.

When we apply cost-benefit analysis what we see here is over-
whelming public health benefits. Just to express that a little bit
more specifically, we are talking about in 2014 avoiding 14,000 to
36,000 premature deaths, 21,000 cases of acute bronchitis, 23,000
cases of non-fatal heart attacks, 26,000 hospital and emergency
room visits. I could go on and on. And those benefits translate into
at least $120 billion annually. Those costs begin in 2014, and they
continue every year.

To compare that with the cost of this bill, the costs associated
with this bill are $2.8 billion. It is not even close. This bill is over-
whelmingly beneficial when you do it from traditional cost-benefit
analysis. The simple reason for that is that there are very cost ef-
fective reductions available to us in the power sector that we
should have taken advantage of many years ago. But we have not,
and we plan to now. I think this is a reasonable and cost effective
approach.

Senator CARPER. Let me follow up with this, if I could.

When you analyze the impacts of this rule, what they might have
on fuel use, the impacts on plant closures, the impact on electricity
prices, do you see any significant changes over current status in
those particular areas, please?

Ms. McCARTHY. We have looked at all of those issues. What we
know is the average electricity prices could increase somewhere
less than 2 percent. Our estimate is about 1.5 percent. That would
be by 2014, which means if you pay $100 now in your electric bill,
you could pay $1.50 more. And our natural gas prices will increase
less than 1 percent by 2014. And we don’t see significant shifting
away from the use of coal, although there will be some shifting to
cleaner coal use.

The simple fact is that as we looked at these reductions in detail
we not only did a cost-benefit analysis, but we factored costs into
decisions in terms of where the most, the highly most cost effective
reductions could be achieved. There are many of them in the power
sector.

So we have an ability to get highly cost effective reductions
there, and they provide tremendous public health benefits without
significant impacts to consumers on electricity prices, but signifi-
cant public health benefits.

Senator CARPER. Good.

My time is expired.

Senator Inhofe.

Senator INHOFE. Thank you, Mr. Chairman.

As I said in my opening statement, Ms. McCarthy, the concern
I have, a lot of concerns I have are on uncertainty. Just now I
wrote down what you said, and they said that was also in your
printed statement. You said, we supply the power industry with a
clearer picture as to what to expect over the next 10 years. That
is what I would like to achieve. Predictability is the problem.
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And I know that we go through this discussion all the time.
While I agree with Senator Voinovich in his concern over how we
can and how we cannot use cost-benefit analysis, nonetheless there
is a cost to this stuff. Anything that we are doing and any level
of uncertainty in the power industry is going to be paid for by ev-
erybody in this room. We are the ones who are going to have to
be absorbing this.

So I would start off by, how do you think the Transport Rule pro-
Vid(iqs certainty to the regulated community? If you could comment
to that.

Ms. McCARTHY. Senator, thank you for asking the question. I
share your goal of trying to understand what the rules are that are
moving forward and how they could impact the power sector, par-
ticularly to ensure that we continue to have a reliable and afford-
able energy supply.

The best thing that I thought that we could do with this Trans-
port Rule, which is what I think we accomplished, is to make it as
legally defensible as we possibly could, to listen to the Court care-
fully and then to use as much of our technical ability as we could
to identify the lowest cost opportunities to achieve the reductions
we need not for the emission reductions but for the air quality im-
pacts.

So what you have here is a rule that is legally defensible, that
we believe will—even though we expect it to be challenged—will
hold up in court. We think it is a smart rule and it is cost effective.

Senator INHOFE. First of all, would one of the staff hold up the
chart that Senator Voinovich used there? This chart assumes that
there is no litigation. That would have to be added on to all of
these timelines that are in there. I am in a kind of position where
I would say I don’t think it is going to be litigated. I don’t think
it is. I know it is. This is going to happen. With the Bush adminis-
tration’s CAIR rule, that litigation took almost 3 years to get re-
solved.

Is there any way that you can guarantee that litigation this time
around will be dealt with more expeditiously? We know it is going
to happen. But is there anything that you can think of that is going
to be different now in terms of the litigation that we know is going
to come?

Ms. McCARTHY. I fully expect that it will be litigated. I think the
difference that I am trying to point out is I think it adheres much
more closely to the requirements in the Clean Air Act. I think it
is much more tied to the ability to achieve the air quality reduc-
tions that the Clean Air Act is requiring.

Senator INHOFE. In my State of Oklahoma—it is included among
the States in this Transport Rule. It wasn’t under the CAIR rule.
The EPA apparently included Oklahoma in the summer ozone sea-
son due to transport from the Dallas-Fort Worth areas and the im-
pacts from that. The EPA modeling shows that approximately two
parts per billion impact from transport on the Dallas-Fort Worth
area. Yet your slide show of the Transport Rule indicates that Dal-
las and Fort Worth will be in attainment with the 1997 ozone NOj
of 80 parts per billion by 2014 even without the Transport Rule.

I have a couple of charts; they are not large enough to use, but
they come from the EPA, and you are very familiar with them,
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showing where we are going to be with and without. So my ques-
tion is, why would you include Oklahoma in the summer season re-
gime if Dallas-Fort Worth will get into attainment even without
the Transport Rule?

Ms. McCArTHY. My understanding, Senator, is that there are
three States that actually were added into the transport region
that will be impacted by this rule. Oklahoma is clearly one of them.

If I could just step back, one of the ways in which we had to ad-
dress the Court’s challenge back to us was to very clearly articulate
what significant contribution means for an upwind State in terms
of the ability for downwind States to both achieve air quality reduc-
tions that are required as well as maintain them. My under-
standing is that for Oklahoma it wasn’t a very close call in terms
of the ozone level.

Senator INHOFE. You say it was not?

Ms. McCARTHY. It was not. One percent is what we are using as
a threshold for significant contribution. And Oklahoma actually
does contribute to the air quality impacts associated with Dallas.
So we are asking Oklahoma to pay its fair share and contribute to
the relief of that downwind State in that area.

Senator INHOFE. OK, my time has expired, but what are the
other two States? You said it impacted three States.

Ms. McCARTHY. Nebraska and Kansas.

Senator INHOFE. Thank you, Mr. Chairman.

Senator CARPER. Thank you.

Senator Cardin.

Senator CARDIN. Thank you, Mr. Chairman.

In the interest of continuing this bipartisan cooperation, Senator
Inhofe, we have blown up that one chart. So if you need it blown
up, you can certainly use our copy. Just want you to know we are
all working together on this.

But it is the same point; I guess I want to take it from a little
bit different angle. I certainly support what EPA is trying to do
with these transport rules. I certainly support what Senator Carper
is trying to do with congressional authority. And I think certainty
is an important issue here. Having clear authority under the Clean
Air Act would also, I think, help in certainty.

I come at this, though, from a little bit different angle. That is
if the new Clean Air Transport Rules go into effect, and we achieve
what we expect to be able to, there still will be gaps, including in
my State of Maryland. There will be counties struggling to main-
tain attainment. Baltimore City, Anne Arundel County just south
of Baltimore City are two counties that EPA projects will struggle
to maintain air quality attainment.

My point is, what else do we need to do either through the regu-
latory authorities that EPA currently has or through congressional
authority or action? What more do we need to do in order to be able
to achieve what science tells us we should achieve to protect the
health of the people of our community?

Ms. McCCARTHY. Senator, let me respond first by telling you that
I share your interest in making sure that we actually, through
these measures, achieve the air quality reductions that the Clean
Air Act requires. I think we did our best in this Transport Rule to
make it very clear that in the interest of getting the rule out in
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a timely way and capturing the reductions that we knew were
going to be available to us in 2012, that we put out the best rule
that we could on the basis of the modeling that we had the time
and the technical expertise to run.

What we did find was that on the NOyx reductions there would
need to be additional NOyx reductions, clearly, to get into compli-
ance with the 1997 standard because there are two areas, as you
say, that still remain in non-attainment, even with these reduc-
tions.

But we also acknowledge that we are working very hard at up-
dating an ozone standard. As a result we have made a commitment
that we will look at additional NOx reductions when we see a
NAAQS standard is being revised. Because too often when the
NAAQS standards have been revised we have put considerable
pressure on each State to develop plans for attainment, but we
haven’t put commensurate pressure on the upwind States to con-
tribute to that attainment challenge. And this is a model to be able
to do that. And it is a clear commitment from EPA that we are
going to also seek additional NOy reductions. We wish we had been
able to do more with this rule.

But given the time constraints that we had what we best did was
achieve the reductions we thought we could as quickly as we could
and put the challenges out there. We have asked for comments on
how we could do better with these rules. We have asked for com-
ments on the structure of the rule. And we have made a commit-
ment that we need to do more; we know we need to do more, and
we will.

Senator CARDIN. And I support your response. It is clear to me
that you do have that authority under the Clean Air Act to take
additional steps provided you follow the process that the Court has
indicated needs to be followed. And you have the documentation to
demonstrate the results that can be obtained.

I know that Senator Carper in his efforts wants to make sure
that although we give you clear guidance and we have some pre-
dictability we don’t want to undermine the authority of EPA to act
under the authority under the Clean Air Act itself. I will welcome
your thoughts as we go through this legislative process, particu-
larly as it relates to NOy, that yes, we want to make legislative
progress here, but we don’t want to undermine your authority to
do what you are required to do currently under the Clean Air Act.

Ms. McCARTHY. Thank you, Senator. I guess the big challenge
for us is that emissions reductions are welcome when they are cost
effective. But the real challenge for us is the ultimate air quality
that we are actually producing for the American people.

Senator CARDIN. Absolutely. I agree with Senator Voinovich. This
is clearly, I think it is required by the courts anyway. But it is cer-
tainly a part of the process here.

Thank you, Mr. Chairman.

Senator CARPER. Thank you, Senator Cardin.

Senator Voinovich.

Senator VOINOVICH. Thank you.

Mr. Korleski is going to be testifying in the next panel, but I
would like to get your reaction to a paragraph in his testimony.
“Next, we are concerned with the concept that each time USEPA
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promulgates a new, more restrictive air quality standard, USEPA
intends to revise the Interstate Transport Rule by changing the
emission budgets.”

We have two main concerns with this approach. First, we expect
that at some point it will be difficult or impossible to develop and
implement technology that can achieve the new, more restrictive
budgets. Second, the regulated community must have some degree
of certainty to timely plan investments and controls, fuels and op-
erations at generating facilities in order to achieve necessary emis-
sion levels by the relevant deadline. We would recommend that
anything USEPA promulgates for an emission sector would not
change for at least 10 years, and then only if USEPA demonstrates
that additional controls are technically achievable and cost effec-
tive.

Hovr;l do you respond to what Mr. Korleski says here in his testi-
mony?

Ms. McCARTHY. First of all, Senator, I would like to tell you that
the next panel is represented by four close colleagues of mine, one
of which is Chris Korleski. I respect his judgment tremendously.
We are close colleagues.

What I would suggest to you is that what we are doing in the
Transport Rule is I believe doing what the courts tell us we must
do under the Clean Air Act and what we believe we must do under
the Clean Air Act. I think Mr. Korleski is providing you with his
understanding of what he believes would be a better approach to
that. But what we do in the Clean Air Act is on a 5-year basis
where we are obligated to look at the National Ambient Air Quality
Standards, identify those standards, and then if reductions are nec-
essary to achieve those, we are required to implement them.

I don’t believe that the addition of the Transport Rule, which is
really an obligation to address the upwind States’ contributions,
would do anything but fill in what has been a gap in the system
in terms of how we have implemented the Clean Air Act. But Mr.
Korleski is clearly sending Congress a signal that he would prefer
a different approach.

Senator VOINOVICH. I think we would recommend any budget
USEPA promulgates for an emissions sector would not change for
at least 10 years, and then only if USEPA demonstrates that addi-
tional controls are technically achievable and cost effective. I think
that gets at the whole issue of this business of uncertainty about
where are we going.

Ms. McCARTHY. The only thing I would clarify, Senator, is that
EPA has made a commitment to using this model that we are pro-
posing, when it is finalized, and that it is a good model to get at
upwind contribution. Not every NAAQS might require that. But we
are obligated to take a look at it.

And the last issue I would indicate is that over the 40 years of
the Clean Air Act I think one of its major values has been that it
has not waited for technologies to be available to achieve required
air quality reductions but has driven those technologies forward.
The Clean Air Act has really pushed the envelope in terms of de-
veloping new technologies that are now readily available, that now
offer cost effective opportunities. Those are very technologies we
are looking to take advantage of in this Transport Rule.
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Senator VOINOVICH. That is interesting, and I don’t have the his-
tory of it, but I am going to look into it. When AEP put on a scrub-
ber in 1992 or 1993, when I was Governor, at a cost of $650 mil-
lion, the technology was there for them to do that. That is one of
the big hang ups I have with EPA and many other people, is that
the technology—for example, for greenhouse gas emissions—is not
available today, not commercially deployable. If you are going to
ask somebody to meet a standard, the technology ought to be there.
V\l/hat happened was, it was, and you guys mandated that it take
place.

But it wasn’t, for example, you are talking about some new rule-
making based on MACT rulemaking. One of the things that we are
all concerned about here is that we have the feeling that EPA is
going to go in and look at other pollutants as it moves forward. The
issue is, are they going to study whether or not these things really
are making a difference, and are they going to have alternative
control strategies, or are they just going to come down and say,
here it is, and you do it. We run into this almost everywhere we
go. It is, well, we have these MACT standards, back with the
Water Act. They mandated MACT standards, and all hell broke
loose in the country.

Then we came back, and we amended the Water Act to say that
if the technology that you have is getting the job done, that is fine.
But the EPA said, they originally said no, you have to do this
other. And in many instances, what they asked them to do was
more expensive than the property values in the town that they
were asking them to do it. It is a reasonableness thing that comes
into play here.

Ms. McCARTHY. I appreciate that, Senator. I know there is a lot
of concern in particular about the utility MACT standard which we
are planning to propose under a court timeline next spring. But I
will assure you that the MACT standards are based on already
available and in-use technologies. There is a very serious require-
ment to look at costs associated with that. So we will do our best
to balance as the Clean Air Act requires and that you are seeking.

Senator CARPER. All right, Senator Voinovich. There will be an-
other round for 5 minutes of questions.

Let me kick off that second round, Ms. McCarthy, by following
up on some comments and questions from Senator Cardin. When
you state that the EPA plans to move forward on an additional
Transport Rule next year to help States meet the new ozone stand-
ards that will be finalized, I think, in August, are you saying that
EPA will be looking to tighten the seasonal ozone cap, the seasonal
ozone cap and not the annual NOx cap?

Ms. McCARTHY. That is correct, Senator.

Senator CARPER. Thank you.

In your statement, you mention that there will be limited trading
allowed under the Transport Rule. If a utility has any banked sul-
fur dioxide or nitrogen oxide credits from the old CAIR program or
from the acid rain program, can they be used under this new sys-
tem that you have envisioned?

Ms. McCARTHY. The Court was pretty clear to us, Mr. Chairman,
that the title IV SO, allowances associated with the acid rain pro-
gram cannot be used as currency to achieve compliance with the
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Transport Rule. Concerning the CAIR NOy allowances, our pro-
posal is that those allowances also not be used as currency in this
program, but we are taking comment on that. The main concern
with that was making sure that there was no legal vulnerability
in the rule. Those allowances benefited by the fuel adjustment fac-
tor. They were based on the fuel adjustment factor. That was deter-
mined to not be legally defensible by the Court.

So we felt that the most appropriate decision to make was to lis-
ten to the Court and to abide by that as closely as we could.

Senator CARPER. You talked earlier in your opening statement
about trying to find a way for regulation to work with legislation.
Is that an area where perhaps that could be brought to bear?

Ms. McCARTHY. I believe that the legislation that you have pro-
posed and the way in which you have proposed does leave us con-
siderable opportunity to marry those two to the benefit of the
American public.

Senator CARPER. Just a follow-on. Are you worried about utilities
increasing their emissions before 2012, emitting their bank, if you
will, because the banks aren’t worth anything? Is that a concern
that you might have?

Ms. McCARTHY. Could you repeat the question?

Senator CARPER. Yes. Are you worried about the utilities increas-
ing their emissions before 2012, sort of emitting their bank, if you
will, because the banks aren’t worth much of anything?

Ms. McCARrTHY. Yes. We have been watching that very closely.
We are not seeing that that has been the trend. One of the reasons
why we felt it was pretty important to get a rule out quickly was
so that it wouldn’t allow backsliding. That is basically one of the
considerations, was our 2012 targets in this rule are very much
about making sure that we take advantage of the technologies that
have been put in place as a result of CAIR phase one and that
those technologies be run as much as they can so we can take ad-
vantage of those inexpensive reductions.

Senator CARPER. You may have responded to this question, but
I want you to do it again, if you have. Will companies or will utili-
ties be able to bank emissions in the future?

Ms. MCCARTHY. Yes.

Senator CARPER. OK, thanks. Those were my questions.

Senator Inhofe.

Senator INHOFE. I just have, for clarification on the issue that I
brought up, it appears to me, and as I am looking at this chart,
as to what is going to happen without the proposed Transport Rule,
you are familiar with this chart, that the Dallas-Fort Worth area
will come into compliance with the 1997 ozone NAAQS without the
significant contribution you referred to of Oklahoma and you are
requiring with this Transport Rule.

Now, at least according to the chart, why would we go, why
would you be listing Oklahoma, or counties in Oklahoma, if they
a}rl'e going to be in compliance without the rule? I don’t understand
that.

Ms. McCARTHY. Senator, I apologize if I don’t have all the infor-
mation that I need to provide you the best answers. But let me give
you my understanding. That is that the courts told us one of the
deficiencies of CAIR was that it first of all didn’t look at contribu-
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tion as well as it needed to State by State. But it also didn’t look
at the issue of maintenance. Because there are two obligations of
upwind States. One is that you don’t contribute to non-attainment,
and second that you don’t make it more difficult for a downwind
State to maintain their attainment.

My understanding is that in an effort to respond to the courts
we established a significance threshold for both States that con-
tribute to non-attainment and to address this maintenance issue.
My understanding is that the State of Oklahoma does have an im-
pact downwind in the Dallas area because it makes it more difficult
for that area to maintain compliance with the NAAQS even if it is
currently in attainment.

Senator INHOFE. OK, now explain to me how this happens, then.
I am not familiar with your modeling. You have come to some con-
clusions that I sit here and I wonder. We are talking about ozone;
we are talking about the summertime. And where we have nothing
but south winds. How does Oklahoma make this contribution?

Ms. McCARTHY. Senator, again, I'll be happy to sit down and our
technical staff can walk through it. But our air quality modeling
looks fully at all meteorological data. And it is very sophisticated.
In the effort to do the work we needed to do for the courts to both
identify contributions for non-attainment and for maintenance, we
actually looked unit by unit at every power plant in the country.
We looked at what obligations they had, what State obligations
they had. We identified where we thought the reductions needed to
be achieved upwind so that States could just look at their in-State
compliance requirements and we could take care of some of those
upwind challenges that they were facing.

In your area, my understanding is that in looking at that in de-
tail, that Oklahoma units would challenge Dallas in terms of their
ability to maintain compliance because of emissions that were
being generated there that would be contributing to

Senator INHOFE. In Oklahoma?

Ms. McCARTHY [continuing]. Dallas, to the Dallas area.

Senator INHOFE. I am seeing behind you, you are flanked by a
lot of people who I am sure know a lot more about this than I do.
But when I am asked that question, I go back to the State of Okla-
homa. What I would like to get from you is, for the record, is some-
thing that I can look at and analyze, see if I agree with it, and if
not, call you up, and then something that I can pass on and ex-
plain. Because right now I am not able to do that.

So if we could do that, and let us kind of get into the weeds on
this thing, that would be helpful.

Ms. McCARTHY. I think that would be great. One of the reasons
why we have a good comment period on this is that I am sure other
States are going to have similar questions. We certainly want to
know that we have done the right technical modeling to make the
right decisions.

Senator INHOFE. That is fair enough. Thank you.

Senator CARPER. Thank you.

Senator Voinovich.

Senator VOINOVICH. One of the things that I am doing is we are
negotiating with Senator Carper right now on this legislation. And
trying to see just what all the facts are. But I am going to read
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you from this paper that was done by American Electric Power. As-
suming the proposed rule goes final a little less than a year from
now, i.e., EPA’s current schedule is spring of 2011, phase one of the
program would allow only a little more than 6 months in total to
implement the new emission budgets, establish emission trading
programs, and for companies to make the needed investments to
comply with these limits. Six months, let alone a year or 2, is not
nearly enough time for this.

Having a brand new emission cap, State budgets and allowance
allocations in 2012 creates major logistical challenges for the elec-
tric power sector and for the States that must implement the pro-
grams. Companies will not have sufficient time to design, permit,
fabricate, and install emissions controls that may be necessary for
meeting the new reduction requirements.

Moreover, additional time is necessary to coordinate installation
of major pollution control equipment during spring and fall outage
schedules to ensure reliability of the entire utility system. While
the EPA claims that phase one will require little investment in the
way of new controls, its assumption is predicated upon high level
modeling and not the actual physical, contractual, and financial
constraints at these facilities during such a short timeframe.

We are talking now about numbers, NOx, SOy, mercury, and if
you are going to take the numbers and agree to them, then it
seems to me that you need to talk about implementation of how
long it is going to take for this to be put in place. What is your
reaction to what they have suggested here in terms of this Trans-
port Rule and the timing needed to get the job done?

Ms. McCARTHY. Senator, I think we need to look at the com-
ments when they come in to the Rule. So I appreciate that people
could differ in terms of whether or not they think the timing is too
tight. But my understanding is that the reductions we are looking
to achieve in 2012 are primarily based on running the equipment
that has already been invested in and that we believe will be in-
stalled and in place as a result of phase one of CAIR.

So we really were looking at 2012 as locking in the investment
that have already been made and should be in place and 2014 as
a second opportunity to achieve some additional SO, reductions,
which will require investments. But that time line should provide
an opportunity for those investments to be fully made and for com-
panies to be able to comply.

We did also in the rule indicate that we would love to have
States come in to us and indicate how they would like the State
allocation to be made, which gives an opportunity for a closer look,
unit by unit, at where these investments have been made and what
kind of reductions can be expected. We do allow a little bit of in-
State trading as well. So there is an opportunity there.

And I guess the last issue, Senator, is if any facility believes that
they are in good faith trying to comply as best they can and cannot
achieve that compliance, there are always opportunities for us to
enter into consent agreements that will acknowledge real barriers
that they may be facing, and take care of it in that way.

Senator VOINOVICH. I have been watching the face of Mr.
Korleski during your testimony. Mr. Korleski, you have listened to
that, and I am expecting you when you come up to respond.
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N Ms. McCARTHY. I am sure he will be as nice to me as I was to
im.

[Laughter.]

Senator VOINOVICH. You are both good friends, but there seems
to be some difference of opinion. I know for example, EPA has as-
sumed that AEP will have scrubbed its 585-megawatt Muskingum
River Unit No. 5 in Ohio by January 1st, 2011, or only 6 months
from now. However, while preliminary engineering was begun sev-
eral years ago there is no ongoing construction activity associated
with this retrofit project.

Even with engineering and construction recommended today, the
actual in-service date for the scrubber would still be at least 3
years from now. As such, the EPA assumption that this unit would
be scrubbed by 2011 is completely infeasible and inaccurate. That
is what they have to say about it.

So there is some real difference of opinion here about how fast
the technology is, how much it will cost, how much time it is going
to take. It seems to me if we work something out there is going to
have to be some compromise on both sides in terms of the numbers,
as to the reduction in emissions and also the timeline that you put
in to get it done. Or, the alternative is, let’s just keep what we
have been doing for the last 12 years: lawsuits, delays, what the
ambient air standards in 1997 just finally went in. There has to
be some kind of meeting of the minds if we expect to get it done.

My experience has been over the years—we could have done a
3-P bill 6 years ago. But the environmental groups, they wanted
four Ps. If you don’t have four Ps, we won’t go with three Ps. The
Adirondack Council comes along and says—and Senator Clinton
was there at the time—hey, let’s do the three Ps. We can get start-
ed reducing NOy, SOy, mercury. It will help us in the Adirondacks,
the Smoky Mountain people came in and said, hey, that is going
to help us. Oh, no, we didn’t get it done. So we just meandered
down the stream, lawsuit after lawsuit after lawsuit. It is not good
for anybody.

But the real issue is

Senator INHOFE. Only the attorneys.

Senator VOINOVICH. Oh, yes, the attorneys make a lot of money,
sure. But anyhow, the point is that these are some practical things
that I think we have to deal with if we expect to get some kind
of meeting of the minds. I won’t be happy, maybe Senator Carper,
you may not be happy. Utilities won’t be happy. But I think it is
worth it to try and get it done.

Senator CARPER. Thank you very much. That is a good note to
end on. We have a lot at stake here. I think there is good will on
all sides. Let’s make as much progress as we can.

I appreciate the spirit that I think everybody’s participated in
today. Thank you so much for coming today. Thank you not just
for your testimony but for the work that has taken place to led up
to this day as we try to find a way where regulation and legislation
can lead to the kind of cost effective results that we all want.

Senators will have 2 weeks to submit questions to you in writing.
We ask that you respond as promptly as you can so we can publish
our hearing in a timely manner. With that having been said, you
are excused. Again, thank you so much for joining us.
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Ms. McCARTHY. Thank you so much, Mr. Chairman.

Senator CARPER. And I would invite our second panel to come
forward. While they are coming forward, I am looking at the clock
up here. As much as I would like to ask the President to wait until
I get there to sign this legislation, he is probably not going to be
inclined to do that. They are going to kick off the signing ceremony
about 11:25. And we are not going to have a police escort going to
the White House. So we will have to move along here smartly. I
am anxious to hear the testimony of each of our witnesses.

I am going to go ahead and start the introductions, if I could.
First of all, Jared Snyder, Assistant Commissioner of Air Re-
sources, Climate Change and Energy, at the New York State De-
partment of Environmental Conservation. Good morning and wel-
come. Mr. Chris Korleski, Director of the Ohio Environmental Pro-
tection Agency. We have a couple of Buckeyes up here at our side
of the table, Senator Voinovich and myself. Whenever we have
folks come in from Ohio, I usually start off in introducing them by
saying two letters, O-H, and see what they say in response.

Mr. KorLESKI. 1-O.

Senator CARPER. That is good. That is good.

Eric Svenson, Vice President of Environmental Health and Safe-
ty at PSEG. Delighted to see a neighbor across the Delaware River.
Happy you are here.

Finally, Conrad Schneider, Advocacy Director for the Clean Air
Task Force. We are happy to see you today. Thank you for coming.

Again, we would ask you to limit your statements to about 5
minutes each. The full content of your written statements will be
included in the record.

With that, Mr. Snyder, you are recognized. Please proceed.

STATEMENT OF JARED SNYDER, ASSISTANT COMMISSIONER
FOR AIR RESOURCES, CLIMATE CHANGE AND ENERGY, NEW
YORK STATE DEPARTMENT OF ENVIRONMENTAL CON-
SERVATION

Mr. SNYDER. Thank you, Senator Carper.

Good morning, Senator Carper and members of the Sub-
committee. I am Jared Snyder. I am the Assistant Commissioner
for Air, Climate Change and Energy at the New York State Depart-
ment of Environmental Conservation.

I have been involved in efforts to reduce transported air pollution
for approximately 15 years, first as an attorney for New York, then
in my current capacity as a policymaker. Based on that experience
I can say that as a result of your leadership, Senator Carper, and
the hard work of EPA over the last couple of years, the forecast for
clean air is much brighter now than it has been for a long time and
certainly brighter than it was 2 years ago when I last testified be-
fore this panel.

So I thank you for your leadership, Senator Carper, and for the
oppAortunity to testify today on this important transport proposal of
EPA’s.

Now, even a cursory review of this proposal reveals that it is an
improvement over the CAIR Rule. The Transport proposal requires
substantial reductions of sulfur dioxides. Those will help in reduc-
ing fine particulate pollution through the eastern half of the coun-
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try. These reductions will have dramatic public health benefits,
saving the lives of thousands of Americans annually.

The proposal will also set specific emission caps for each State,
requiring that each covered States reduces its SO, emissions sub-
stantially. Because it does not allow sources to use banked emis-
sion allowances the required emission reductions will occur sooner
under this proposal than they would have occurred under CAIR.

This is just part of the good news. It actually gets better. Next
month EPA will finalize a new ozone standard which will set the
Nation on a path to having the cleanest air in decades.

But the bad news is that there is a disconnect between those two
actions. Although EPA recognizes that much lower ozone levels are
needed to protect public health, it has designed the Transport Rule
only to meet the obsolete and unprotective 1997 standard.

I understand why EPA did that, but that is not providing the
protection that we need. Simply put, the proposal will do very little
to address the elevated levels of ozone that still plague the eastern
half of the country.

To its credit EPA does commit to a second transport rule, but
more is needed now. This summer so far has provided irrefutable
evidence in the forms of dozens of exceedances of EPA’s ozone
standards across the eastern half of the United States. Over the
July 4th weekend in New York alone, we saw 27 exceedances of
that 2008 standard. And that standard is more lenient than the
one that EPA is announcing next month. So more NOy reductions
are needed.

Now, we know from experience that control of NOy emissions
from the power sector is one of the most cost effective ways of re-
ducing ozone levels. And we know now that the technology and
labor resources are available to achieve those reductions now. For
New York and other States burdened by elevated ozone levels this
is a very important issue. Once EPA finalizes the new standard
next month, we will have our work cut out for us in meeting this
standard by the statutory deadlines.

In the Northeast we have harvested the low hanging fruit years
ago. Like Maryland, New York has reduced NOyx emissions 80 per-
cent from the power sector over the last decade and a half. And al-
though we have already implemented dozens of strategies to reduce
ozone levels in the Northeast, we are going to have to dig even
deeper to meet the new standard, requiring the implementation of
ever more costly standards.

But under no circumstances will we be able to meet a new, tight-
er standard without substantial regional reductions from the power
sector as well as the implementation of other regional and national
programs.

We have urged EPA to address this important issue now in its
Transport proposal. We had hoped that EPA would base this pro-
posal on the 2008 NAAQS. Now, EPA has another option available,
which is basing the final rule’s emission reductions when this rule
goes final on the ozone standard that it will adopt next month.

EPA’s alternate path forward, a second transport rule, will even-
tually result in the reductions needed if all goes as planned. But
as I explain in more detail in my written testimony that will in-
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volve a substantial delay during which the adverse health effects
will continue.

We believe that those reductions can be achieved within the next
2 years. The technology is available. And those reductions will also
have benefits; greater NOx reductions will have benefits that great-
ly exceed the cost. So we look forward to working with EPA to ac-
celerate the reductions needed to enable us to meet the ozone
standard.

Thank you again for the opportunity to testify.

[The prepared statement of Mr. Snyder follows:]
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My name is Jared Shyder and | am the Assistant Commissioner of the New York
State Department of Environmental Conservation for Air Resources, Climate Change
and Energy. | am New York’s representative on, and a past Chair of, the Ozone
Transport Commission (OTC), a body established by the 1990 amendments to the
Ciean Air Act to coordinate activities of the twelve states and the District of Columbia
that comprise the ozone transport region (OTR). Although | am familiar with the views
of the OTC on the interstate transport of air pollutants, | am testifying today only on

behaif of New York.

Introduction

| appreciate the opportunity to testify today about EPA’s July 6, 2010 proposed
air pollution transport rule (the “transport proposal”). At this time, | can offer only a
preliminary reaction to this proposal, which is over one thousand pages in length. As |

will explain, however, even a preliminary review reveals that this proposal makes many
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improvements on the 2005 Clean Air Interstate Rule (CAIR) that it will replace. The
transport proposal requires substantial reductions of sulfur dioxides (SO2) and will help
in reducing levels of fine particulate pollution throughout the eastern half of the country.
It will set specific emission caps for each state, requiring each covered state to reduce
its SO2 emissions substantially. Because it does not allow sources to use banked
emission allowances, the required emission reductions will occur sooner than under
CAIR. Although we undoubtedly will have comments to offer on the details, we

generally support these and other aspects of EPA’s proposal, as explained further

below.

At the same time, however, the transport proposal’s treatment of ozone is
disappointing.  Although we have made major strides in reducing the emissions of
nitrogen oxides (NOS() and volatile organic compounds (VOCs) that contribute to
elevated ozone levels, the ozone levels in the eastern United States are still unhealithy.
To underscore this point, over the July 4" holiday weekend this year, New York State
experienced 27 separate exceedances of the 2008 national ambient air quality standard

(NAAQS) for ozone, a standard that EPA has determined is itself inadequate.

Next month, EPA will finalize its proposed rule to set a new NAAQS for ozone at
a level between .060 and .070 parts per million, based on its determination that higher
levels of ozone are not protective of public health. But the transport proposal is only
targeted to reduce ozone levels to the much higher .084 level of the NAAQS set by EPA

in 1997. Simply put, the transport proposal does not require the reductions in NOx
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emissions needed to lower the levels of ozone in the air that people breathe to healthful
levels. Today | will focus on the inadequacy of the NOx reductions. But first, | will

highlight the positive elements of EPA’s proposal.

Benefits of the Transport Proposal

The SO2 reductions that will result from the transport proposal will result in
substantial reductions in fine particulate levels. Although the S‘OZ cap is comparable to
the cap imposed in the second phase of CAIR, the proposal’s cap must be met earlier
and must be achieved by actual emission reductions rather than the use of banked SO2
allowances. As a result, the public will reap the public health and environmental
benefits of the SO2 cap sooner than under CAIR. The benefits of this proposal will
include thousands of lives saved annually and other public health benefits that EPA
values in the billions of doltars annually. The SO2 reductions will also reduce acid rain
to the benefit of our lands, lakes and streams that are still being severely impacted by
acid rain, and they will enhance visibility in our national parks and wilderness areas will

be enhanced.

Two aspects of the transport proposal will help to ensure that all states that
contribute materially to air quality problems in another state will participate in the
solution. First, we commend EPA for applying a one percent contribution threshold in
identifying the states that contribute to the inability of states located downwind to
achieve or maintain compliance with the applicable NAAQS. This one percent

contribution threshold is consistent with a joint recommendation made by the member
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states of the OTC and those that participate in the Lake Michigan Air Directors
Consortium (LADCO). Second, EPA’s use of state-specific caps also helps to ensure
that each state contributes to improving impaired air quality in downwind states.
Although EPA’s use of “variability limits” allows emissions in each state to exceed the
cap by a small margin in some years, overall regional emissions must remain below the
regional cap. Although we will have some comments to offer on the implementation of

the state-specific caps, EPA’s approach is an improvement over CAIR.

Finally, we fully support EPA’s decision to create new allowances for each of the
poliutants covered by the proposal. By not allowing the use of old allowances, EPA
eliminated the large banks of allowances that could have been used to delay timely
reduction of pollution that contributes to nonattainment or interferes with maintenance of

the applicable NAAQS.

Inadequacy of the NOx Reductions

While EPA is to be applauded for many aspects of the proposal, the NOx
reductions are inadequate to achieve healthful ozone levels. For people with asthma
and other respiratory ilinesses, this means visits to the emergency room and the
horrible feeling of not being able to breathe. For the millions of healthy Americans living
in the eastern United States, this means more spring and summer days with warnings
against outdoor exercise and other physical activity. This proposal, if finalized, will not
address what we know right now — that more NOx reductions are needed to remedy the

elevated ozone levels experienced across the eastern United States every summer. In
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fact, as EPA concedes, the proposal may not even lead to regionwide attainment of the

inadequate and obsolete 1997 standard for ozone.

From the perspective of reducing ozone, the transport proposal may not even be
an improvement on CAIR and it may not result in any NOx reductions beyond those that
have already been achieved. Direct comparison with CAIR is complicated by the fact
that the states covered by the transport proposal are not identical to those covered by
CAIR. But a comparison can be made of the caps applicable to the states that are
encompassed within both CAIR and the transport proposal. Under CAIR phase 2,
which was to begin in 2015, the ozone season budget for the states that are also
covered by the transport proposal was 429,000 tons. The ozone season budget for the
same states under EPA’s current proposal is 475,000 tons. Although that cap level is
less than the CAIR phase 1 budget of 507,000 tons, it is well above current emissions in
those states, which totaled only 407,000 tons in 2009. For the people of New York, who
have suffered through elevated ozone levels this summer, this aspect of the transport
proposal is particularly troubling, especially considering that EPA’s modeling in this
proposal indicates that the New York City metropolitan area will continue to be

challenged to maintain compliance with the 1997 ozone standard.

We recognize that the die was cast to a large degree by decisions made under
the prior administration. As the Court of Appeals found, EPA did not adhere to the

requirements of the Clean Air Act in adopting CAIR. EPA compounded that error by
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replacing the ozone standard underlying CAIR with a new standard that did not provide
the public heaith protection deemed necessary by EPA’s own expert scientific advisors.
As a result, the Obama Administration inherited a significant chalienge. EPA was
required by a court order to issue a rule that addressed the shortcomings of CAIR and
was based on the applicable air quality standards. But EPA was in the process of
reconsidering the ozone standard that would govern that determination. That led EPA
to face the question of which ozone standard should be the focus of the transport rule:
the obsolete and unprotective 1997 standard, the better but stilt inadequate 2008

standard, or the upcoming standard to be announced in August.

In this rule, EPA has decided to base the emission reductions on those needed
to meet the least protective alternative — the 1997 ozone standard. This is truly an
ironic outcome. Because EPA has determined that the 2008 standard is not protective,
it is basing the transport rule on the even less protective 1997 standard. New York and
many other states in the east are already meeting, or close to meeting, the obsolete
1997 standard and, as a result, significant additional regional emission reductions may
not be needed to meet that standard (unless the high ozone levels seen so far this
summer continue). But substantial reductions in NOx emissions undoubtedly would be
needed to meet either the 2008 standard or a new, even lower, standard that EPA is

expected to propose next month.

New York and the OTC states urged EPA to base the transport proposal on the

2008 ozone standard that EPA is now reconsidering. Although we agree with EPA that
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that standard is inadequate, it does provide more protection than the 1997 standard.
But another option is now available. EPA will be finalizing a new ozone standard next
month, well before it finalizes the transport proposal next spring. To provide the public
with the reduced ozone levels that public health protection requires, we urge EPA to
base its final transport rule next spring on the requirements that will exist at that time,

including the new ozone standard to be announced next month.

To its credit, EPA has created a template for achieving reductions needed to
comply with the revised ozone standard that it intends to issue next month. Under the
expedited implementation schedule that EPA has described for a new ozone standard,
EPA plans to designate nonattainment areas (areas not projected to attain the NAAQS)
by August 2011; state implementation plans to achieve compliance with the NAAQS in
those nonattainment areas would be due in December 2013; and nonattainment areas
designated as “moderate” nonattainment would need to achieve compliance with the
standard by 2017. In the transport proposal, EPA has explained that it plans to issue a
second transport rule in 2012 to require the regional reductions in NOx emissions

needed to achieve compliance with the new ozone standard.

Unfortunately, even if everything goes according to schedule, EPA's strategy
may not produce emission reductions in time to meet the 2017 attainment deadline. in
order for states to demonstrate compliance with a new standard by 2017, emission
reductions should be achieved by the beginning of the ozone season in May 2014,

since attainment is based upon the latest three years of air quality data. In the current
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transport proposal, EPA expresses its view that polluting sources cannot be expected to
have controls installed and operational until the beginning of 2014. if EPA applies the
same constraints to the second transport rule, to be finalized in 2012, it is not likely that
EPA would set a schedule that requires additional reductions prior to 2015, at the

earliest, too late for states in the east to demonstrate compliance by 2017.

A second concern we have with the ozone portion of the proposal is that EPA
recognizes that its proposal may not fully address all sources of NOx reductions needed
to enable compliance with the 1997 ozone standard. EPA states it “must determine
whether further NOx reductions are warranted in certain upwind states that affect two or
three areas with relatively persistent ozone air quality problems.” (Transport proposal,
pg. 17.) These areas are Houston and Baton Rouge, which may have difficulty
achieving the standard, and the New York City metropolitan area, which couid have
difficuity maintaining its compliance with the standard. Aithough EPA states that it wil
address these issues in future rulemakings, further delay in any reductions that may be

needed to address the 1997 ozone standard is unfortunate.

More NOx reductions can and should be achieved now. Based upon EPA’s
evaluation of costs and benefits associated with the propbsal, approximately $40 of
benefit is realized for each dollar of cost incurred by industry and society. This is
consistent with the analyses conducted by New York and the OTC states, which
demonstrate that reductions from the power sector are highly cost-effective compared to

other ozone reduction strategies. Nevertheless, in order to reduce ozone levels, New
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York and the other OTC states have implemented numerous strategies to reduce ozone
levels, from imposing more stringent requirements on power plants and factories to
adopting California’s stringent automobile emission standards and regulating paints, gas
cans and other consumer products. When EPA strengthens the ozone standard, we will
find it more difﬁcult, if not impossible, to achieve compliance with that standard without
the benefit of substantial, cost-effective, regional emission reductions from the power

'

sector,

The issue goes beyond simply meeting an obligation that the Clean Air Act
places on states to demonstrate compliance with the applicable NAAQS. Elevated
levels of ozone lead to asthma attacks and other respiratory iliness, and contribute to
increased mortality. Simply put, regional NOx reductions beyond those required by the
transport proposal will maké it easier for residents of the eastern United States to
breathe on hot summer days. The NOx reductions will have many additional
environmental benefits beyond reduced ozone levels. The reduction in NOx emissions
will further reduce the acid deposition that decimates the lakes and streams in New
York’s Adirondack park region and other portions of the northeast. Further NOx
reductions would also improve visibility in our national parks and other natural areas.
NOx reductions are also essential to reducing the excessive nitrogen deposition in

sensitive coastal ecosystems such as Chesapeake Bay and Long Island Sound.
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Conclusion

Regardless of whether EPA sets the new ozone standard at .070 parts per
million or at a lower level, meeting the standard will pose a tremendous challenge for
states across the east and in many other parts of the country. In New York this
summer, we have experienced many days with ozone levels well above that standard.
To have any chance of reducing those ozone levels and complying with a new ozone
NAAQS, we will need regional NOx reductions that are much more substantial than
EPA is proposing now. Requiring those reductions in this transport proposal will resuit
sooner in cleaner air and fewer asthma attacks and other ilinesses for people across the

eastern United States.
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Attachment

Question from Senator Alexander:

In your testimony you conclude that CATR will yield a higher reduction in S0; emissions earlier than
CAIR would have. Part of this reason is utilities would not be permitted to use banked SO;
allowances. Do you have concerns that Utilities will use banked SO, allowances more generously
prior to implementation of the rule because afier the CATR rule is implemented those allowances are
obsolete? Would this behavior result in higher emissions?

Response: The proposal not to allow Title IV aliowances to be used in the transport rule SO; Trading
Program will result in greater emissions reductions than CAIR. However, the Transport Rule may
provide electricity generating units covered by both Title I'V and the Transport Rule with an incentive
to use excess Title 1V allowances in the time prior to the start of the Transport Rule, unless EPA
implements mechanisms to prevent or mitigate this outcome when it finalizes the Transport Rule. We
are unaware of any analysis that has been undertaken of the extent to which emissions of SO2 will
increase prior to the implementation of the Transport Rule. In any event, we anticipate that any
increase in emissions would be temporary and would cease by 2012, when the Transport Rule would
be implemented.
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Senator CARPER. Thank you, Mr. Snyder. Good to see you,
thanks for your testimony and for working with us.

Chris Korleski, please proceed. Welcome. Your entire statement
will be made a part of the record.

STATEMENT OF CHRIS KORLESKI, OHIO ENVIRONMENTAL
PROTECTION AGENCY

Mr. KORLESKI. Good morning. I am Chris Korleski, Director of
the Ohio EPA. I would like to thank the Chairman, Ranking Mem-
ber, and all the members of the Subcommittee for the opportunity
to discuss the proposed Interstate Transport Rule.

First, I do—just in light of Senator Voinovich’s comments, Mr.
Chairman, I do want to commend USEPA in general and Gina
McCarthy. I do have the greatest respect for Gina McCarthy. She
works very hard; we are good friends, and I commend them for the
work that they have done here.

Senator CARPER. We will note that in the record. I saw members
of her staff writing that down.

[Laughter.]

Mr. KORLESKI. As you know, the Clean Air Act requires States
to develop approvable State Implementation Plans, SIPs, which set
for the emission reduction measures that States will implement to
achieve attainment within the NAAQS and address the transport
of air pollutants downwind from upwind States. This now soon to
be moribund CAIR served as an integral component of Ohio’s plans
to achieve necessary reductions in NOx and SOy from power plants.

Without question the NOx and SOy emissions under CAIR would
have greatly assisted Ohio and other States in attaining the stand-
ards for both PM and ozone and in addition were an essential com-
ponent of USEPA’s plan for addressing regional haze.

Before I go into detail about the Interstate Transport Rule, it is
very important that the panel be aware of the significant progress
that Ohio has made in achieving ambient air quality standards. In
the late 1970s the highest 8-hour ozone values we were measuring
were over 140 parts per billion. Now, the worst sites in the States
are in the range of 80 parts per billion. Currently the entire State
is designated attainment for the 1997 ozone standard of 84 parts
per billion, something that was unthinkable even 5 or 6 years ago.

This progress has come primarily as a result of the hundreds of
millions of dollars invested in air pollution control equipment in
the State. However, we also recognize that more dollars and more
effort will be needed to meet the seemingly ever increasingly re-
strictive air quality standards for ozone and other pollutants as
well. We strongly support the concept of regulating the interstate
transport of air pollution, and therefore we supported USEPA’s
promulgation of CAIR.

We also understand USEPA’s mandate to address judicially rec-
ognized flaws in CAIR. As we know, recently USEPA announced
the proposal of the new interstate Transport Rule as a replacement
for CAIR. Now, as has been pointed out I think by everyone, due
to the length and complexity of the proposal, and it is very long,
my comments must reflect a first impression of the proposed rule.
But we do have some concerns that we would like to address today.
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First, we note that USEPA plans to implement a Federal imple-
mentation plan, or a FIP, for the Interstate Transport Rule. Al-
though we understand the need for emission reductions as soon as
possible, this concept of FIP first appears to usurp the fundamental
right of the States to develop their own SIPs. The USEPA proposal
goes into detail on how States are free to develop State plans as
alternatives to the FIP, but it also makes clear that USEPA is un-
sure about and taking comment on the appropriate criteria for ap-
proval of these plans.

In other words we are free to start work on our SIPs, but we can-
not be certain as to their approvability until USEPA finalizes those
criteria, which is going to take time. In our view this FIP first ap-
proach is not consistent with the spirit of cooperative federalism
which has historically reflected how the Clean Air Act has worked.

Second, we do not understand the significant differences in
USEPA’s approach to the proposed budget for SO, as compared to
the proposed budget for NOx. Under CAIR the State budget for SO
for electric generating units in 2010 was roughly 333,000 TPY. And
in 2015 was roughly 233,000 TPY, that is tons per year.

Under the Interstate Transport Rule USEPA is proposing a
much more restricted limit of 178,000 TPY in 2014. In 2009 Ohio
utilities emitted over 600,000 tons per year of SO.. Achieving these
substantial SO, reductions to meet this proposed SO, limit will be
a difficult task in the timeframe proposed. Additional time may be
needed. Further, additional tightening of the SO, budget in the fu-
ture may simply not be technically feasible.

Conversely, with respect to NOyx we believe that the proposed
limits can actually be tightened. The CAIR NOyx budget for Ohio
was roughly 45,000 tons during the ozone season of 2009, dropping
to 39,000 tons in 2015. The Interstate Transport Rule proposes a
budget of 40,000 tons in 2012. In contrast Ohio utilities emitted
roughly 36,000 tons in 2009, due in part to a cool summer.

In short the 2009 NOy emissions from Ohio utilities were less
than the proposed 2012 NOx emissions budget. It would be our
preference to see a more restrictive NOy budget, adequate time to
reach that lower NOy level, and most importantly, have those NOjx
levels maintained for an extended time period.

Next, we are concerned with the concept—and this is the concept
that Senator Voinovich homed in on earlier—we are concerned with
the concept that each time USEPA promulgates a new, more re-
strictive air quality standard USEPA intends to revise the Inter-
state Transport Rule by changing the emission budgets. To cut my
testimony short I will just say we are concerned about continual
changes, continual whiplash on our part and the regulated entities’
part due to continual changes, and that is a concern to us.

Senator CARPER. I would ask you to go ahead and wrap it up if
you would, please.

Mr. KORLESKI. We continue to believe that the best approach to
reducing SOz and NOy emissions would include a surgical legisla-
tive fix that will allow USEPA to mandate a reasonable level of
control and would clearly grant USEPA the authority to set up a
more comprehensive trading program.

I apologize for going over, and I thank you.

[The prepared statement of Mr. Korleski follows:]
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Good morning. I'm Chris Korleski, Director of the Ohio Environmental Protection Agency

(Ohio EPA). 1 would like to thank the Chairman, Ranking Member, and all the members of

the Subcommittee for the opportunity to discuss the U.S. EPA proposed Interstate
Transport Ruie.

As | begin my comments this morning, | would first like to thank and acknowledge the
efforts of our federal colleagues at U.S. EPA for their work on this important, difficult, and
long-in-coming rule package. Anyone familiar with the history of the Clean Air interstate
Rule {CAIR) is aware of the bumpy and circuitous route leading up to U.S. EPA’s recent
proposal, and while we may have some concerns and questions regarding the proposed
rule, | certainly commend U.S. EPA for its diligent efforts.

As you know, the Clean Air Act requires states to develop approvable state implementation
ptans (SIPs) which set forth the emission reduction measures that states wili implement in
order to achieve attainment with the national ambient air quality standards (NAAQS) and
address the transport of air poliutants downwind from upwind states. The now-moribund
CAIR served as an integral component of Ohio’s plans to achieve necessary reductions in
both nitrogen oxides (NO,) and sulfur dioxide (SO;) from power plants. Without question,
the NOy and SO, emission reductions under CAIR would have greatly assisted Ohio and
other states in attaining the standards for both particulate matter (PM) and ozone and, in
addition, were an essential component of U.S. EPA’s plan for addressing regional haze.

Before | go into detail about the Interstate Transport Rule, | think it is important that the
panel be aware of the significant progress that Ohio has made in achieving ambient air
quality standards. In the late 1970s, the highest eight-hour ozone values we were
measuring were over 140 parts per billion; now the worst sites in the state are in the range
of 80 parts per billion. Currently, the entire state is designated attainment for the 1997
ozone standard of 84 parts per billion. This progress has come primarily as a result of the
hundreds of millions of dollars invested in air poliution control equipment in the state.
However, we also recognize that more dollars and effort will be needed to meet the
seemingly ever-increasing restrictive air quality standards for ozone and other pollutants as
well.

Ohio strongly supports the concept of regulating the interstate transport of air polfution and
therefore supported U.S. EPA’s promuigation of CAIR. We also understand U.S. EPA’s
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mandate to address judicially recognized flaws in CAIR. On July 6, 2010, U.S. EPA
announced the proposal of the new interstate Transport Rule as a replacement for CAIR.
Due to the length and complexity of the proposal, my comments only reflect a first
impression of the proposed rule. However, Ohio EPA does have some concerns that we
would like to speak to today.

First, we note that U.S. EPA plans to implement a Federal Implementation Pian (FiP) for
the Interstate Transport Rule. Although we understand the need for emission reductions as
soon as possible, this appears to usurp the fundamental right of the states to develop their
own SIPs. The U.S. EPA proposal goes into detail on how states are free to develop state
plans as alternatives to the FiP, but also makes clear that U.S. EPA is unsure about (and
taking comment on) the appropriate criteria for approval of these state plans. in other
words, states are free to start work on their own plans, but cannot be certain as to their
approvability until U.S. EPA finalizes those criteria, which will undoubtedly take some time.
In our view, this “FIP first” approach is not consistent with the spirit of cooperative
federalism imbedded in the essential structure of the Ctean Air Act.

Second, we do not understand the significant differences in U.S. EPA’s approach to the
proposed budget for SO, as compared to the proposed budget for NO,. Under CAIR, the
state budget for SO, for electric generating units in 2010 was 333,520 tons per year and in
2015 was 233,464 tons per year. Under the Interstate Transport Rule, U.S. EPA is
proposing a much more restricted limit of 178,307 tons per year in 2014. In 2009, Ohio
utilities emitted 600,689 tons per year of SO,. Achieving the substantial SO, reductions to
meet this proposed SO, limit wili be a difficult task in the timeframe proposed and additional
time may be needed. Further, additional tightening of the SO, budget in the future may
simply not be technically feasible.

Conversely, with respect to NO,, we believe that the proposed limits can actually be
tightened. The CAIR NO, budget for Ohio was 45,664 tons during the ozone season of
2009, dropping to 39,945 tons in 2015. The Interstate Transport Rule proposes a budget of
40,661 tons in 2012. in contrast, Ohio utilities emitted 36,076 tons in 2009 (due in part to a
relatively cool summer). In short, the 2009 NO, emissions from Ohio utilities were less
than the proposed 2012 NOy emissions budget. It would be our preference 1o see a more
restrictive NO, budget, adequate time to reach that lower NOy level, and then have those
NO, levels maintained for an extended time period.

Next, we are concerned with the concept that each time U.S. EPA promulgates a new
(more restrictive) air quality standard, U.S. EPA intends to revise the Interstate Transport
Rule by changing the emission budgets. We have two main concerns with this approach.
First, we expect that at some point, it will be difficult or impossible to develop and
implement technology that can achieve the new, more restrictive budgets. Second, the
regulated community must have some degree of certainty to timely pian investments in
controls, fuels, and operations at generating facilities in order to achieve necessary
emission levels by the relevant deadline. We would recommend that any budget U.S. EPA
promulgates for an emissions sector would not change for at least ten years and then only
if U.S. EPA demonstrates that additional controls are technically achievable and cost
effective.

Finally, we continue to believe that the best approach to reducing SO, and NO, emissions
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from utilites would include a surgical legislative fix that, while allowing U.S. EPA to
mandate a reasonable level of control, would clearly grant U.S. EPA the authority to set up
a more comprehensive trading program to allow for more trading opportunities for criteria
pollutants.

Thank you for your time. | would be happy to answer any questions.
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Senator CARPER. We very much appreciate your being here
today. Thanks for your work. Our best to Ohio.
Mr. Svenson, of the PSEG, please proceed.

STATEMENT OF ERIC SVENSON, VICE PRESIDENT, POLICY
AND ENVIRONMENT, HEALTH AND SAFETY, PUBLIC SERVICE
ENTERPRISE GROUP

Mr. SVENSON. Thank you very much, Mr. Chairman.

Mr. Chairman and members of the Subcommittee, I am pleased
and honored to appear before you today on behalf of Public Service
Enterprise Group.

PSEG is one of the Nation’s largest independent power producers
with more than 16,000 megawatts of electric generating capacity in
the Northeast and in Texas. This includes 2,400 megawatts of coal-
fired generation capacity and 3,700 megawatts of nuclear capacity.
We offer the following reactions to the EPA’s draft Transport Rule,
which we believe is essential to meet the air quality goals of the
Clean Air Act.

First, PSEG believes that the electric power industry can meet
the emission caps and the timelines proposed by the Transport
Rule. Second, we believe the Rule’s preferred approach of a cap and
trade with intrastate and limited interstate trading provides a rea-
sonable compliance structure given the constraints imposed on EPA
by the D.C. Circuit Court’s opinion.

However, we believe the program would be better served by pro-
viding for a more robust trading market and better integrating the
program with the existing title IV SO, allowances. We recognize
that it might require legislation to address these issues.

Third, regulatory certainty is critical for the electric power indus-
try to be able to make long-term capital investments. Given the re-
peated litigation delays surrounding the EPA’s air regulations we
believe comprehensive legislation limiting power plant emissions
with a robust trading mechanism that ensures achievement of Na-
tional Ambient Air Quality Standards would provide the certainty
our industry needs to make the right investment decisions.

So let me elaborate briefly on each of these points. PSEG’s elec-
tric generating fleet is among the cleanest in the country through
significant investments in pollution control technologies such as
scrubbers, SCRs and new clean generation. In the past 5 years we
have invested more than $2 billion to improve the environmental
performance of our generating fleet.

As a result, we are very familiar with the technologies, the cap-
ital costs, and the logistics needed to comply with the proposed
transport rule. Now, while the transport rule is quite complex and
we continue to evaluate its details, we are supportive of the pro-
posed emission caps for NOx and SO, as well as the proposed com-
pliance timelines. This program is essential to help States attain
the current ozone and fine particulate National Ambient Air Qual-
ity Standards while providing substantial human health and envi-
ronmental benefits as projected by EPA.

In addition, it provides a reasonable compliance construct for up-
dating emission caps to meet the new National Ambient Air Qual-
ity Standards. We believe that the electric power industry is capa-
ble of meeting its obligations under the Transport Rule while main-
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taining electric system reliability. The industry already has made
substantial investments in air pollution technologies. The industry
has excess generating capacity available to absorb the potential
power plant retirements associated with this rule.

And electric market operators in the industry sector have broad
ranges of strategies available to them for reducing emissions while
maintaining electric system reliability, including energy efficiency,
load management strategies and the addition of renewable energy
capacity. PSEG alone is investing over $1.25 billion in energy effi-
ciency and renewable energy capacity.

As T indicated earlier we do have some concerns that largely
stem from the D.C. Circuit’s opinion. PSEG is a strong supporter
of market-based regulatory approaches because of their cost effec-
tiveness. We would encourage EPA to establish a robust trading
market.

We are concerned that some of the options proposed by EPA may
significantly curtail the trading of allowances. Additionally, be-
cause the Rule’s preferred allocation method does not utilize exist-
ing title IV allowances, companies such as PSEG that have in-
vested in pollution control equipment are effectively penalized as
the value of their banked allowances are significantly reduced.

Given the Court’s decision both of these issues may be better ad-
dressed through legislation which could restore confidence in the
market and ensure the ongoing value of allowances. Mr. Chairman,
PSEG was an early proponent of your Clean Air Planning Act. We
continue to urge Congress to enact this year a market-based pro-
gram that limits the electric sector’s greenhouse gas emissions.
And we believe your proposed legislation, the Clean Air Act
Amendments of 2010, would provide greater long-term business
certainty than would otherwise be provided by the Transport Rule.

So Mr. Chairman and members of this Committee, I thank you
for the opportunity and your consideration of my comments and
would welcome any questions you may have.

[The prepared statement of Mr. Svenson follows:]
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Written Testimony

Eric Svenson, Vice President
Policy and Environment, Health & Safety
Public Service Enterprise Group

To

United States Senate
Committee on Environment and Public Works
Clean Air and Nuclear Safety Subcommittee

Oversight: EPA’s Proposal for Federal Implementation Plans to Reduce Interstate
Transport of Fine Particulate Matter and Ozone

July 22,2010

Good morning Chairman Carper, Senator Vitter, and Members of the Subcommittee. I am
pleased and honored to appear before you today on behalf of Public Service Enterprise Group
Incorporated (PSEG). My name is Eric Svenson, Vice President of Policy and Environment,
Health & Safety at PSEG. Mr. Chairman, [ would like to thank you for the opportunity to testify
on behalf of PSEG on EPA’s proposed Transport Rule. The rule is designed to limit emissions
of SO, and NOy from power plants in 31 states and the District of Columbia.

PSEG supports EPA’s efforts to address the persistent ozone and fine particle nonattainment
challenges in the Eastern U.S. by limiting air pollution transport under the “good neighbor”
provisions of the Clean Air Act, and I want to start by offering the following key points in

response to EPA’s proposed rule:

1. First, PSEG believes that the electric power industry can meet the emissions caps and
timelines proposed by the Transport Rule. The emissions reductions proposed are
essential to meet the air quality goals required by the Clean Air Act and would achieve
the substantial human health benefits identified by EPA.

2. Second, we believe the rule proposes a reasonable compliance structure given the
constraints imposed on EPA by the D.C. Circuit Court’s decision to remand the Clean Air
Interstate Rule (CAIR). We believe it is important to facilitate a more robust trading

market and better integrate the program with the existing Title [V SO, allowances, but we
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recognize that it might only be possible to address these issues through new federal
legislation.

3. Regulatory certainty is critical for the electric power industry to be able to make long-
term capital investments. We have seen repeated legal delays and resulting uncertainty
with EPA’s air regulations. We continue to believe comprehensive legislation limiting
power plant emissions with a robust trading mechanism that ensures compliance with the
national ambient air quality standards (NAAQS) would provide the certainty our industry

needs to make the right investment decisions.

PSEG

PSEG is a publicly traded diversified energy company with annual revenues of more than $12
billion. Our family of companies distributes electricity and gas to more than two million utility
customers in New Jersey and owns and operates approximately 16,000 megawatts of electric
generating capacity concentrated in the Northeast, Mid-Atlantic, and Texas. We own a diverse
fleet of generating units, including 2,400 megawatts of coal-fired capacity and 3,700 megawatts

of nuclear capacity.

PSEG has long supported an integrated, multi-pronged strategy to reduce power plant emissions,
and we have worked closely with our state and federal partners to advance this goal. We have
strongly supported Senator Carper’s multi-pollutant legislation because it provides the electric
power sector with a greater degree of business certainty as we make long-term investment
decisions. We have advocated for tighter limits on power plant NO, and SO, emissions in order
to address the air quality challenges that have plagued the state of New Jersey and other states in
the region. The New Jersey DEP estimates that 26 to 82 percent of the ozone problem under the
current NAAQS in New Jersey stems from upwind sources of pollution outside of the state, and

as EPA tightens the NAAQS, this contribution will only increase.

PSEG has also been a leader in proactive environmental action and has invested heavily in new,
clean generation. Since 1990, PSEG has invested more than $3 billion to replace inefficient,
older generating units and upgrade existing facilities in New Jersey, New York, Connecticut,

Pennsylvania, and other states. Two-thirds of this spending has occurred in the last five years.
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Through these efforts, PSEG has dramatically lowered its emissions of NOy, SO, and fine
particulate matter. Today, our domestic electric generation fleet is among the cleanest in the
country, and our performance will continue to improve as we complete the installation of
advanced emissions control technologies ~ including SCRs, SO; scrubbers and baghouses — at
our New Jersey coal-fired units by the end of this year. We have invested to reduce mercury and
other emissions at our Connecticut coal plant. Through the installation of a baghouse and carbon
injection system, we have reduced the plant’s mercury emissions by more than 90 percent. In
Pennsylvania, we have retrofitted the Keystone facility with both an SCR and a SO; scrubber.
Additionally, the Conemaugh facility in Pennsylvania has been retrofitted with an SO, scrubber,

and we are evaluating whether to also add an SCR system for NOx control.

Our efforts are also creating jobs. For example, installing the latest emissions control equipment
at both our Mercer and Hudson plants created approximately 1,600 construction jobs at the peak
of construction. In addition, we are adding staff — approximately 25 new positions at each plant

— to operate and maintain the equipment which, we estimate, will reduce mercury, NOx, SO» and

particulate matter emissions by 80 to 90 percent or more.

We are also investing over $1.25 billion in energy efficiency and renewable energy capacity. As
aresult, we are very familiar with the technologies, capital costs, and logistics associated with
meeting the requirements of a regulation such as EPA’s proposed Transport Rule. Moreover, we

will have completed these investments four years in advance of the schedule contemplated by the

Transport Rule.

As EPA notes in the proposal, the Transport Rule is the first of several rules to be issued over the
next two years that will target power plant emissions. It should come as no surprise to the
industry that EPA is seeking to further limit NOy and SO; emissions as well as other air pollution
emissions. Most companies, including PSEG, have continued with the installation of controls
despite the legal uncertainties created by the challenges to CAIR. We believe it is important for
EPA to move forward with the Transport Rule and are encouraging EPA to coordinate its

upcoming rules to the extent that it has the authority to do so.
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Benefits of the Transport Rule

While the rule is quite complex, and we continue to evaluate the many details of the proposal, we
are supportive of the proposed emission caps for NOy and SO; as well as the timelines for the
reductions. The rule also establishes an important framework by which EPA can revise the
Transport Rule to provide further reductions to address any revised NAAQS. By 2014, EPA
estimates that the Transport Rule, in combination with other state and EPA actions, will reduce
power plant SO; emissions by 71 percent and NOy emissions by 52 percent below 2005 levels.
Although the court remanded all of CAIR, the electric power industry remains on track to
achieve much of these reductions based on the installations that were planned to comply with

CAIR.

EPA’s air quality modeling demonstrates that the Transport Rule will help bring most areas in
the Eastern U.S. into attainment with the 1997 ozone and fine PM NAAQS. Most significantly,
EPA has concluded that the Transport Rule will ensure the achievement of important health
benefits that should not be delayed. EPA’s analyses explain that fine particulates, formed, in
part, by NO; and SO, contribute significantly to respiratory problems such as asthma attacks and
chronic bronchitis, significant health problems such as heart attacks, and premature deaths.
Additionally, NO, contributes to the formation of ground-level ozone, which has been linked to
respiratory problems and can also lead to premature death. EPA estimates the annual benefits of
the proposed rule range from $120-$290 billion (2006 $) in 2014. EPA predicts that by
implementing the proposed rule, 14,000 to 36,000 premature deaths will be avoided as well as
23,000 non-fatal heart attacks.

In addition to the health benefits of the rule, by bringing these areas into attainment, EPA is
lifting an important economic barrier in regions where industrial facilities and power plants
would otherwise be required to obtain emission offsets in order to expand their operations. This
requirement discourages development due to the increased permitting and financial obligations

compared to attainment areas.
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Electric Power Industry Can Meet the Requirements of the Transport Rule

We believe that the electric power industry is capable of meeting its obligations under the

Transport Rule and other provisions of the Clean Air Act while maintaining electric system

reliability. While there may be isolated reliability issues that will need to be addressed, the

Transport Rule and other air pollution regulations affecting the electric power industry can be

effectively managed while maintaining electric system reliability. There are several factors that

lead us to this conclusion.

First, the industry has already made substantial investments in air pollution control
technologies, as reflected in the substantial improvements that have occurred to date.
Since 1990, power plant emissions of SO, and NOy have been reduced by 64 percent and
70 percent, respectively, and over 65 percent of coal-fired generating capacity has been

retrofitted with SO scrubber controls or will soon have scrubber controls installed.

Second, to the extent that the industry opts to retire some of its oldest generating units
rather than investing in controls, this will likely have the largest effect on smaller, less
efficient units, and we believe the electric system has the excess generating capacity

necessary to absorb these retirements without impacting reliability.

Third, the electric power sector has a broader range of strategies available for reducing
emissions while maintaining electric system reliability beyond simply installing end-of-
the pipe controls. Companies are making significant investments in new clean
generation, energy efficiency programs, and load management programs. As I noted
earlier, PSEG is planning to invest over one billion dollars in energy efficiency and
renewable energy capacity. PJM recently completed a capacity auction to secure
capacity resources to meet the region’s electricity needs for 2013 and 2014. Three
fourths of the new capacity resources clearing the auction came from renewable energy,

demand response, and energy efficiency resources.

U



280

Potential Implications of Transport Rule for Allowance Markets

The D.C. Circuit court’s CAIR decision limited EPA’s authority to allow interstate trading.
Despite this constraint, our first impression is that EPA has proposed a reasonable approach that
balances the industry’s ability to trade allowances and implement the most cost-effective control
options while at the same time recognizing that the Clean Air Act requires EPA to prohibit
emissions that significantly contribute to nonattainment or interfere with maintenance in
downwind states. PSEG is a strong supporter of market-based regulatory approaches because of
their cost effectiveness, and we hope that EPA will, at a minimurm, preserve its preferred trading
approach as it develops its final rule. The cap-and-trade approach has a long history of success

in regulating power plant emissions.

Based on the D.C. Circuit’s decision, the Agency is not proposing an allocation methodology
that would rely on existing Title IV allowances to comply with the Transport Rule. This creates
an unfortunate dynamic whereby companies, such as PSEG, that have invested in pollution
control equipment are essentially penalized as the value of their banked allowances is reduced by
exclusion of Title IV allowances in the new trading program. Additionally, the allocation
structure proposed in the Transport Rule fails to recognize these early investments. These early
reductions are the ones that EPA and Congress should be encouraging, and we are concerned that
an unintended consequence of the proposal will be to deter companies from taking proactive
actions to reduce emissions. PSEG believes it is important to restore this lost value, preferably
by incorporating Title [V allowances into any new program, but at a minimum, allocating any
new allowances in a manner that recognizes early investments to reduce emissions. The
approach proposed by EPA rewards the highest emitting sources by allocating allowances based

on emissions.

Both of these issues may be better addressed through legislation. Installing end-of-pipe
pollution controls is a capital intensive undertaking requiring long-term investment decisions. A
well-functioning market-based program encourages companies to make early reductions by
giving them the confidence that allowances will have ongoing value. We are continuing to
evaluate how the Transport Rule’s trading may work in practice, but our initial impression is that

its complex structure may significantly curtail the trading of allowances, driving up the costs of
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the program. Given that EPA’s authority to establish a robust trading market is severely
constrained, legislation could provide the market structure and certainty to allow the industry to

make the investment decisions that achieve the greatest improvements in air quality.

Mr. Chairman, as [ indicated earlier, PSEG was an early proponent of your Clean Air Planning
Act, which would have established a national, multi-pollutant cap-and-trade program for the fouw
major power plant pollutants -- SO, NOy, mercury, and carbon dioxide. We are urging
Congress to enact this year a market based program that reduces the electric sector’s greenhouse
gases emissions. Additionally, we believe your Clean Air Act Amendments of 2010, which
would control emissions of NOy, SO, and hazardous air pollutants, including mercury, would
provide the necessary long-term business certainty and restore the allowance market that we

believe the Transport Rule may not achieve.

Conclusion

In conclusion, we support EPA’s efforts to help bring us closer to attainment of the important
health standards and believe the Transport Rule provides a reasonable framework given the
confines of the D.C. Circuit decision. We have concerns, however, with the limitations placed
on allowance trading and the effect the program will have on Title IV SO, allowances. We
believe there may be an opportunity to enact legislation that ensures a robust and equitable
trading market with stringent emission caps to ensure attainment of the current and future
NAAQS. We look forward to working with the Committee and your staff to evaluate whether

Congress can pass such legislation this year.

Mr. Chairman and members of this Committee, thank you for your consideration, and I would

welcome any questions you may have,
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September 10, 2010

Ms. Heather Majors

Senate Committee on Environment and Public Works
410 Dirksen Senate Office Building

Washington, DC 20510

Re: Environment and Public Works Committee Hearing: July 22, 2010
Follow-Up Questions for Written Submission

Dear Ms. Majors:

Thank you for the opportunity to respond to the questions Senator Alexander submitted
based on my testimony before the Comment on Environment and Public Works on July
22,2010. The following are my responses to his questions:

1) Since the CATR does not recognize banked allowances, do you think this leaves
EPA apen to litigation for taking assets?

I do not believe the proposed Clean Air Transport Rule (“Transport Rule™) leaves EPA
open to significant litigation risk for the taking of assets, Section 403(f) under the Title
IV “Acid Rain” provisions of the 1990 Clean Air Act Amendments state that any
allocation does not create a property right. Specifically, the Clean Air Act states that:

An allowance allocated under this subchapter is a limited authorization to
emit sulfur dioxide in accordance with the provisions of this subchapter.
Such allowance does not constitute a property right. Nothing in this
subchapter or in any other provision of law shall be construed to limit the
authority of the United States to terminate or limit such authorization.
CAA § 7651b(f).

Thus, while there are many companies in the electric sector that have seen financial
losses in their Title IV allowances, including PSEG, the allowances provided by Title IV
never conferred a property right. These Title IV allowance financial losses are due to
EPA implementing section 110 of the Clean Air Act to address SO; emissions as they
relate to fine particulate pollution, as required by the D.C. Circuit’s opinion on the Clean
Air Interstate Regulation (CAIR). This creates an unfortunate dynamic whereby
companies, such as PSEG, that have already invested in pollution control equipment to
reduce SO; emissions are essentially penalized as the value of their Title IV banked
allowances are significantly reduced. However, the only way to address this issue is to
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enact new legislation specifically authorizing EPA’s use of the Title IV program for
CATR, which I encouraged the committee to consider in my testimony.

2) Given the limited trading that can occur under the proposed CATR, do you think
it will be more expensive for a utility to comply with these reductions as compared
to a full market based system similar to CAIR or the Clean Air Act Amendments of
2010 offered by Senator Carper and 15 others?

We are still in the process of preparing PSEG’s formal written comments to EPA on the
proposed Transport Rule. However, given the constraints that the D.C. Circuit court
imposed on EPA, 1 generally believe that the limited interstate trading option is about as
robust as EPA could design and the program proposed is workable. If EPA had the
authority to use the existing Title IV Acid Rain trading system to address fine particulate
pollution, 1 am convinced such a full market based system would be less administratively
burdensome and less costly for industry. But, simply authorizing a more full market
based trading system in its own right without consideration to whether sufficient emission
reductions will be achieved relative to their otherwise significant contributions to
NAAQS non-attainment or interference with maintenance of NAAQS is problematic for
many downwind states. Legislation, including the Clean Air Act Amendments of 2010
that Senators Carper and Alexander cosponsored, could provide the legislative authority
for EPA to implement a more cost effective market-based program, but it is also
important that any such legislative proposal ensure that emission caps are sufficiently
stringent to ensure attainment and maintenance of the current and future NAAQS.

Again, thank you for the opportunity to testify before the Committee, and I would be
happy to answer any additional questions any Members may have.

Sincerely,

Q;.d,ﬁ,//

Eric B. Svenson, Jr.
Vice President — Policy and
Environment, Health and Safety
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Senator CARPER. Mr. Svenson, thank you for those comments.
Special thanks to PSEG for working with all of us on these impor-
tant issues for years. Thank you so much.

Conrad Schneider, welcome. Please proceed.

STATEMENT OF CONRAD G. SCHNEIDER, ADVOCACY
DIRECTOR, CLEAN AIR TASK FORCE

Mr. SCHNEIDER. Thank you, Mr. Chairman, Senator Voinovich.
My name is Conrad Schneider, Clean Air Task Force Advocacy Di-
rector. I appreciate the opportunity to speak to you today.

We are based in Boston, and we have been working on cleaning
up power plant pollution since our founding in 1996. I know you
all have been working on that since you were Governors, as well.

And I want to just acknowledge Senator Voinovich, whom I have
been working with on this issue for so many years. I know he is
retiring, and I wish him well; we all do. And I thank him and you,
Mr. Chairman, for your persistence on this issue.

The first thing I want to do today is bring you some good news.
And that is regarding the substantial progress that has been made
on SO, emission reductions in the last 5 years. In 2004 SO, emis-
sions nationally were 11 million tons a year. Last year, they had
fallen to 5.6 million tons. That is a 50 percent cut in 5 years.

The cause? The cause was New Source Review enforcement ac-
tions by EPA and the States, effective new State regulations and
compliance with the now-defunct CAIR rule. The economic reces-
sion did not cause these reductions. The installation of 130 scrub-
bers did.

Health researchers estimate that reductions of this magnitude
can save tens of thousands of lives a year and note that these re-
ductions came without any noticeable increase in electric prices,
electricity bills, switching to natural gas, and without raising any
reliability concerns whatsoever. Let me just repeat that: these re-
ductions came without any noticeable increase in electricity prices,
bills, switching to natural gas, and without raising any reliability
concerns whatsoever.

However, continued progress is now in jeopardy because the D.C.
Circuit struck down the CAIR Rule. Scrubbers have an operation
and maintenance cost, so utilities will not run them unless they are
required to do so. So without the Transport Rule, emissions will go
up.

But even at today’s pollution levels tens of thousands of Amer-
ican lives will be cut short, and there are still over 700 coal units
that do not have scrubbers. It is high time for every coal plant in
the U.S. to be well controlled. That is why it is so important for
EPA to strengthen and finalize the Transport Rule. First, it will
lock in the gains that we have seen over the last 5 years. But sec-
ond, it goes further in 15 States and brings many if not all States
into attainment.

Senators Carper and Voinovich, as Governors, you used to see
maps in which your States were full of red, full of red non-attain-
ment counties like the one that is shown on the screen here. But
under the Transport Rule proposal almost all the red is gone. With
some tightening of the Transport Rule it looks like EPA can get the
red out completely. Senator Carper, I would urge you to insist that
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EPA provide you a comparable map for your bill to see what it
would do with respect to attainment in these same areas.

At a minimum EPA should complete the analysis it has begun
relating to persistent non-attainment areas like Cleveland, Chi-
cago, Houston, Baton Rouge, and New York City, requiring upwind
controls to potentially solve these areas’ problems and save many
more lives. As the proposed rule would only require 14 gigawatts
of additional scrubbers, and the benefits outweigh the costs 50 to
1, there is much more than can be done.

In addition we agree that EPA should tighten the NOy cap in the
east. These additional controls will be required to put those areas
within striking distance of attainment.

We do not support the so-called fix proposed by Mr. Korleski.
Note that the old war between the States, that is between the
Northeast and the Midwest, is largely over. All States have real-
ized that their pollution contributes to their neighbors’ non-attain-
ment. And Ohio is one of the biggest beneficiaries, if you see this
particular map, in which 1,300 lives are saved per year, the most
next to Pennsylvania.

In addition to supporting EPA’s strengthening and finalizing the
Transport Rule, we support passage of S. 2995, the Clean Air Act
Amendments of 2010, sponsored by Senator Carper, you and Sen-
ator Alexander. We have long favored a comprehensive legislative
solution of the problem of power plant pollution. We recognize that
in producing the Transport Rule, EPA has done a good job of navi-
gating the mine field laid for it by the D.C. Circuit. But we know
that just as the CAIR Rule was challenged and struck down, so a
new set of power plant regulations may be as well.

To guarantee the certainty of environmental improvement and
public health benefit and the regulatory certainty that the electric
power industry craves, Congress should act now to pass the bill. It
would codify stringent national caps for SO, and NOy while pro-
viding a crucial backstop for EPA’s power plant air toxics rule. And
your bill enjoys broad bipartisan support.

A comparison of the two bills to each other shows that your bill
would save 44,000 more lives by 2025. And importantly EPA’s
analysis demonstrates that passage of the bill would result in no
noticeable increase in electricity prices, natural gas prices and no
appreciable decrease in coal generation or use.

Now, let me make just one final point. There has been a lot of
discussion over the past couple of weeks about a possible climate
title to a Senate energy bill. The focus is now on a power sector
only bill. Especially where we are in this session, the Clean Air
Task Force supports this approach. However, apparently some elec-
tric utilities are asking the Clean Air Act requirements for non-
greenhouse gas pollutants, like today’s Transport Rule and next
year’s MACT Rule, be scrapped in exchange for their support for
the bill.

To this we believe you should say, no deal. Congress, in consid-
ering the Climate Bill, should lay down a firewall to ensure that
no Clean Air Act rollbacks with respect to power plant, sulfur, ni-
trogen, or toxic emissions occur. We must continue to make
progress and clean up our air as we address climate change. We
should not trade off the right of our children today to breathe clean
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air for the right of our grandchildren to live in a world without
global warming.

Senator Alexander said it best when he said last week: “You
mean to spew more sulfur, nitrogen, and mercury and less carbon?
That’s not my idea of progress.” And we agree with that statement.

Thank you very much, and I would be happy to answer any ques-
tions.

[The prepared statement of Mr. Schneider follows:]
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Summary of Testimony

Mr. Chairman, ranking member Vitter, members of the Clean Air Subcommiittce of the
Senate Environment and Public Works Committee, good morning. My name is Conrad
Schneider, Advocacy Director of the Clean Air Task Force. I appreciate the opportunity
to speak to you today. Based in Boston, the Clean Air Task Force is a national non-
profit, environmental advocacy organization whose mission includes reducing the
adverse health and environmental impacts of coal-fired electric generating plants. Our
staff and consultants include scientists, economists, MBA’s, engineers, and attorneys.

The first thing I want to do is bring you some good news regarding the substantial
progress that has been made in reducing power plant sulfur dioxide pollution in the last
five years. In 2004, sulfur dioxide emissions nationally were 11 million tons per year.
Last year, they had fallen to 5.6 million tons. That is a cut of 50 percent in five years.
The cause? A combination of: (1) New Source Review enforcement actions brought by
EPA and several states that resulted in requiring sulfur scrubbers on power plants whose
owners had illegally extended their useful lives without upgrading their emissions
controls to meet Best Available Control Technology (“BACT”); (2) state regulations in
nearly two dozen states that required older plants to install modern pollution controls; and
(3) compliance with the Clean Air Interstate Rule’s (CAIR) requirements. The economic
recession did not cause the reductions. Installation of 130 scrubbers did. Health
researchers estimate that reductions of this magnitude save tens of thousands of lives per
year. And note that these reductions came without any noticeable increase in electricity
prices, electricity bills, switching to natural gas, and without raising any reliability
concerns whatsoever.

However, continued progress is now in jeopardy because the D.C. Circuit struck down
the CAIR rule. Scrubbers have an operation and maintenance cost, so utilities will not
run them unless they have to by law. But, even at today’s pollution levels, tens of
thousands of American lives will be cut short and there are still over 700 coal-fired units
in the U.S. operating with no sulfur scrubber in place. It is high time that every coal-fired
plant in the U.S. was well-controlled. That is why it is so important for EPA to
strengthen and finalize the proposed Transport Rule. First, it will lock in the gains we
have made in the last 5 years. Second, the Transport Rule goes further than CAIR in 15
states and brings many if not all nonattainment areas in the East into attainment. Senators
Carper and Voinovich, as governors you used to see maps in which your states were full
of red (nonattainment) counties. See Map A below.
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Map A: Counties Violating Air Quality Standards in the Proposed Transport Rule
Region (based on 2003-07 air quality monitoring data)

Courities with ment Sites as During 2003 - 2007
{207 counties)

2003-2007

Under the EPA Transport Rule proposal, almost all the red is gone. See Map B below.

Map B: Counties with Monitors Projected to Have Ozone and PM2.5 Air Quality
Problems in 2014 With the Proposed Transport Rule

¥ Counties with Nohattainment
7 13 counties)

Counties with Maintenance Sites
(8 counties)

2014 Remady Case

For those areas still projected to be in nonattainment in 2014 under the proposal, EPA has
asked for comment on how to finish the job. CATF will be investigating that issue, but,
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in general, it appears that some tightening of the Transport Rule sulfur and nitrogen caps
can “get the red out” completely.

At a minimum, EPA should complete the analysis it has begun relating to persistent
nonattainment areas (wintertime daily PM2.5 areas, sulfur dioxide increases in Texas and
Arkansas, and ozone nonattainment or maintenance issues in Houston, Baton Rouge, and
New York City). Specifically, we call on EPA to identify sources upwind of persistent
daily PM2.5 nonattainment in areas such as Cleveland and Chicago and require necessary
additional scrubber installations. As proposed, the rule would require only 14 GW of
additional scrubbers, so there is much more that can be done. In addition, EPA should
tighten the summer NOx cap in the East and explore additional nitrogen oxide reductions
that may be necessary to bring Houston and Baton Rouge into stable attainment with the
ozone standard. These additional controls will be required to put those areas within
striking distance so that local controls can get them to attainment.

Note that the “war between the states” — that is, between the Northeast and Midwest is
largely over. All the states have realized that their pollution contributes to their
neighbors’ nonattainment, And, somewhat ironically (but not surprisingly), Ohio is
among the biggest beneficiaries of the rule with 1,300 saved lives per year, the second
most health benefits from the reductions next to Pennsylvania. See map below.

Benefits of Transport Rule by State

Mortality Avoided Monetized Benefits (billion $)
Low High Low High
0 to 400 0 to 1,000 Otod 010 10
400 to 800 | 1,000 to 2,000 4107 10to 15
800 to 1,400 | 2,000 to 3,600 Tto 12 1510 29
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In addition to supporting EPA strengthening and finalizing the Transport Rule, CATF
supports passage of S. 2995, the Clean Air Act Amendments of 2010 (CAAA of 2010).
Although time in the current session of Congress is running out, CATF has long favored
a comprehensive legislative solution to the problem of power plant pollution covering
S02, NOx, power plant toxics as well as carbon dioxide. In producing the proposed
Transport Rule to replace the CAIR rule, EPA has done an admirable job in navigating
the legal minefield laid for it by the D.C. Circuit. But, we know that just as the Bush
CAIR rule was challenged and struck down, so a new set of power plant regulations may
founder on the shoals of court challenges and delays. To guarantee the certainty of
environmental improvement that the public healith and the environment demand and the
regulatory certainty that the electric power industry craves, Congress should act now to
pass the steep reductions in the three power plant pollutants proposed by the CAAA of
2010.

Introduced on February 4, 2010, the proposed bill would codify stringent, national caps
for sulfur dioxide and nitrogen oxides while providing a crucial “backstop” for EPA’s
regulatory process of setting maximum available control technology (“MACT”)
standards for power plant air toxics. The bill enjoys broad, bi-partisan support as it is co-
sponsored by 9 Democrats, 5 Republicans, and one Independent.

A comparison between the emissions benefits of the proposed CAAA 2010 and EPA’s
proposed Transport Rule is instructive and demonstrates that the bill would achieve far
greater reductions, particularly of sulfur dioxide emissions, and thus deliver greater air
quality improvements and health-related benefits. In fact, although it outperforms the
Transport Rule in emissions reductions and health benefits in every year, the CAAA of
2010 delivers lower system costs, lower clectricity prices, and lower natural gas prices
through 2020. CATF performed this analysis based on IPM data contained in EPA’s
Transport Rule proposal and analysis of the CAAA of 2010 as posted on its website and
in the analysis of the bill requested by Senators Carper and Vitter by letter dated April 15,
2010 and provided by EPA on July 16, 2010.

Annual Sulfur Dioxide Emissions, Lives Saved, and Monetized Benefits under
Transport Rule vs. CAAA of 2010

No-CAIR

emissions : G g i i Sl
TR [ R TR B e e e Eerye
emissions et ‘ . S Shiin
CAAA 2010 e 3.9 BT 29 1 2
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CAAA 2010 17,773 16,150 17,416 19,950 241,099
lives saved : : ) 2
CAAA 2010 - 2,890 2150 3,800 6,000 44,420
lives saved ’

over TR : v
Valuation of -} - $20 billion $15 Billion £27 billion $42 billion $312 billion
CAAA 2010
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Importantly, EPA’s analysis of the proposed CAAA of 2010 also dcmonstrates that
passage of the bill would result in no noticeable increase in electricity or natural gas
prices, no appreciable decrease in coal generation or use, or shifts in coal production or
use within coal-producing regions. See table below based on EPA’s modeling.

Costs, Electricity Prices, Natural Gas Prices, and Coal Generation under the
Transport Rule and the CAAA of 2010 vs. No-CAIR Base Case
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In its analysis, EPA also estimated the benefits of adopting a tighter nitrogen oxides cap
in the east (.9 million tons per year v. 1.3 million tons per year). EPA’s analysis suggests
that the annual benefits of the tighter cap ($10 billion in 2025) outweigh the annual costs
($1.5 billion in 2025) while producing significant air quality improvements. This
analysis should apply with equal force to the Transport Rule, which contains the identical
eastern nitrogen oxides cap for a very comparable set of states. Accordingly, the
sponsors of the proposed CAAA of 2010 should consider tightening the eastern nitrogen
oxides cap during any mark-up of the bill and, similarly, EPA should tighten the nitrogen
oxides caps when it finalizes the Transport Rule as EPA’s own analysis demonstrates the
significant benefits of doing so.

There has been a lot of discussion over the past couple of weeks about a possible Climate
title to a Senate Energy bill. The focus now is on a power sector approach. Although,
CATF has advocated for economy-wide coverage on a sector-by-sector basis in a Climate
bill, given that the end of the session is drawing near, we support the efforts of senators
and the White House to craft a meaningful power sector climate bill. However, some
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electric utilities apparently are asking that Clean Air Act requirements for non-
greenhouse gas pollutants, like today’s Transport Rule and next year’s power plant toxics
rule, be scrapped in exchange for a power sector-only climate bill. To this, we believe
you should say “No Deal!” Congress in considering a Climate Bill should lay down a
firewall to ensure that there are no Clean Air Act rollbacks with respect to power plant
sulfur, nitrogen, or toxics emissions. We must continue to make progress in cleaning up
the air as we address climate change and we should not trade oft the right of our children
to breathe clean air today for that of our grandchildren to inherit a planet without the
ravages of global warming. Senator Alexander said it best when he said last week, “"You
mean to spew more sulfur, nitrogen and mercury, and less carbon?" he said of such a
deal. "That's not my idea of progress."--Sen. Lamar Alexander

Thank you and I would be happy to answer any questions.
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Mr. Chairman, ranking member Vitter, members of the Clean Air Subcommittee of the
Senate Environment and Public Works Committee, good morning, My name is Conrad
Schneider, Advocacy Director of the Clean Air Task Force. I appreciate the opportunity
to speak to you today. Based in Boston, the Clean Air Task Force is a national non-profit,
cnvironmental advocacy organization whose mission includes reducing the adverse
health and environmental impacts of fossil-fuel electric generating plants. Our staff and
consultants include scientists, economists, MBA’s, attorneys and engineers.

Coal-fired electric power plants are by most measures the nation’s largest industrial air
polluter. Power plant emissions are the biggest contributor to the single largest
environmental risk to public health: death and disease due to inhalation of fine particles.
Power plant air emissions cut a broad swath of damage across human health, and the
local, regional and global environment. Unhealthy levels of ozone smog; fine particles
that shave years off peoples lives and damage lungs; the damage to forests, lakes, bays
and crops due to Acid Rain; mercury contamination of fish and wildlife; shrouds of haze
blanketing our national parks; contributions to greenhouse gasses; and groundwater
contamination from the lack of proper disposal of solid and liquid waste from power
plant fuel combustion — these are just some of the major environmental problems
associated with the nation’s fossil electric generating fleet.

The suite of pollutants from power plants: sulfur dioxide, nitrogen oxides, mercury and
other air toxics, and carbon dioxide interact and operate synergistically to damage the
environment. For example, global warming will likely increase the incidence and
severity of summer smog episodes; acidification of water bodies mobilizes existing
deposits of mercury meaning more mercury uptake into the food chain, etc. For these
and other reasons (cost-effectiveness, planning certainty for industry, etc.) the problem of
power plant pollution demands a comprehensive solution that coordinates the reduction
of all four major power plant pollutants.

We commend EPA for its commitment, restated in today’s testimony, that it intends to
follow the requirements of the Clean Air Act and finalize a stringent Transport Rule as
well as propose and finalize additional stringent power plant regulations to address
residual nonattainment and significantly reduce power plant hazardous air pollutants.
There is no question that EPA should promulgate stringent power plant regulations —
including regulations on carbon dioxide consistent with EPA’s statutory duty as
expressed by the Supreme Court in Massachusetts v. EPA." The recent D.C. Circuit
decision in New Jersey v. EPA’, vacating the Bush Administration’s power plant CAMR
rules and other recent D.C. Circuit precedents interpreting the Maximum Available
Control Technology (MACT) provision of the Act draw a clear road map for the Agency
to set stringent MACT standards for power plant hazardous air pollutants (HAPs).3 By
contrast, the decision in North Carolina v. EPA striking down the Clean Air Interstate
Rule (CAIR) presents a minefield of legal and technical obstacles that leave EPA’s
regulatory way forward far less clear.* In producing the proposed Transport Rule to
replace the CAIR rule, EPA has done an admirable job in navigating that legal minefield.
Upon our preliminary review, CATF believes EPA may have proposed a workable
framework for detecting and remedying “significant contribution” by upwind sources on
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downwind nonattainment areas, although it seems likely that adopting the “direct control”
option that forbids interstate trading would reduce the litigation risk associated with the
rule. We know that just as the Bush CAIR and CAMR rules were challenged and struck
down, so a new set of power plant regulations may founder on the shoals of court
challenges and delays. To guarantee the certainty of environmental improvement that the
public health and the environment demand and the regulatory certainty that the electric
power industry craves, Congress should act now to pass steep reductions in these three
power plant pollutants as proposed by the CAAA of 2010.

So, in addition to supporting EPA strengthening and finalizing the Transport Rule, CATF
supports passage of S. 2995, the Clean Air Act Amendments of 2010 (CAAA of 2010).
CATF has long favored a comprehensive legislative solution to the problem of power
plant pollution. While stringent, comprehensive legislative action on power plant
pollution would be ideal, CATF also recognizes that the time window for legislative
action in the current session of Congress is rapidly closing; thereforc, CATF fully
supports EPA’s efforts to move forward with a strengthened Transport Rule and the other
power plant rules that EPA is committed and legally obliged to issue.

CATTF opposes a so-called technical “fix” which would give EPA the authority to allow
emissions trading in the replacement rule for CAIR without at the same time setting
specific emissions caps and dates for sulfur dioxide and nitrogen oxides reductions. The
reductions envisioned in the CAIR rule were “too little, too late” to address fully the
public health and environmental impacts caused by power plant nitrogen oxides and
sulfur dioxide. CATF would also note that the old “war between the states” i.e., between
the Northeast vs. the Midwest and Southeast, is largely over. States in each of these
regions now agree that deeper reductions than those contained in CAIR will be needed to
bring their areas into attainment with ozone and particulate matter air quality standards.

The cost of this bill (see discussion infra) is not too much to pay to save tens of thousands
of lives per year, clear the vistas in our national parks, help restore the health of our
forests and lakes, cut summer ozone smog, and virtually eliminate the power sector’s
contribution to mercury contamination in our fish. CATF submits that this represents a
small price to pay and many years overdue.

CATF commends the House of Representatives for passing economy-wide climate
change legislation which, if enacted, would result in reductions in power sector carbon
dioxide. Power plants are the single largest source of CO2 emissions in the United
States, representing 41 percent of all CO2 emissions.” But, even enactment of the
comprehensive carbon dioxide legislation will not appreciably reduce power plant sulfur
dioxide, nitrogen oxides, or mercury emissions. This is because bills like Waxman-
Markey and Kerry-Lieberman do not target these emissions and will not result in the
curtailment or shutdown any appreciable number of coal plants for the foreseeable future.
Only installation of specifically-targeted pollution controls ~ e.g., flue gas desulfurization
for sulfur dioxide and acid gas control, selective catalytic reduction for nitrogen oxide
emissions, and the addition of activated carbon injection to these technologies for
mercury reduction — can result in the level of pollution reductions necessary to achieve
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the reductions that public health and the environment demand. And, if under a climate
bill existing coal plants are to be retrofitted with post-combustion controls for carbon
dioxide capture, it appears that they must virtually eliminate their sulfur, nitrogen, and
mercury emissions for those carbon dioxide controls to function properly

Because this hearing is focused on the pollutants addressed in the proposed Transport
Rule i.e., sulfur dioxide and nitrogen oxides, CATF will confine our testimony today to
the public health, environmental science, and public policy imperatives to reducing the
power sector’s sharc of these two pollutants. CATE’s views on the necessity of
regulating carbon dioxide and other greenhouse gases are expressed in our comments on
EPA’s proposed “endangerment finding” filed on June 23, 2009° and power sector
hazardous air pollutants (HAPs) in my July 9, 2009 testimony before this Subcommittee.”

The best science available demonstrates the need for steep cuts in these pollutants and the
technical feasibility of achieving these reductions:

* National reductions in power plant emissions of sulfur dioxide down to 1.5 million
tons per year;

* National reductions in power plant emissions of nitrogen oxides down to 1.2 million
tons per year;

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

Sulfur Dioxide

The problems associated with sulfur dioxide include: deadly finc particles, damage from
Acid Rain, and the haze that obscures scenic vistas in national parks and our urban areas.
Power plants emit about two-thirds of the sulfur dioxide emitted in the U.S. each year.

A 1.5 Million Ton Per Year Sulfur Dioxide Emissions Cap will Avoid Tens of
Thousands of Particulate-Related Premature Deaths Each Year

The most dcadly pollutant resulting from power plant emissions is fine particulate matter.
Fine particles, such as those that result from power plant sulfur and nitrogen emissions,
defeat the defensive mechanisms of the lung, and can become lodged deep in the lung
where they can cause a variety of health problems. EPA’s latest review of the scientific
literature indicates that short-term exposures can not only cause respiratory (e.g.,
triggering asthma attacks), but also cardiac effects, including heart attacks.® In addition,
long-term exposure to fine particles increases the chances of death, and has been
estimated to shave years off the life expectancy of people living in our most polluted
cities, relative to those living in cleaner ones.

Fine particulate matter may be emitted directly from tailpipes and smokestacks (known as
“primary” particulate matter), but the largest proportion of fine particles come from
gaseous emissions (called “secondary” particulate matter). Sulfur dioxide emissions
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from coal plants contribute the most to secondary particle formation. Sulfur dioxide is
chemically altered in the atmosphere after it is released from a smokestack to become a
“sulfate” particle. Sulfates include sulfuric acid particles that, when breathed, reach deep
into the human lung. Indeed, analysis of the relative toxicity of particles indicates that
sulfate particles are among the most toxic.'’ In the East and Midwest U.S., sulfate makes
up the largest proportion of the particles in our air—in many regions well over half of the
fine particles. Moreover, power plants currently emit two thirds of the sulfur dioxide in
the U.S. Therefore, to reduce particulate matter, major reductions in pollution emissions
from fossil-fuel power plants are needed.

Thus, the evidence is clear, and has been confirmed independently, fine particle air
pollution, and especially those particles emitted primarily by fossil-fuel power plants, are
adversely affecting the lives and health of Americans. The importance of these
particulate matter-health effects relationships is made clear by the fact that virtually every
American is directly impacted by this pollution. People living in the Midwest and
Southeast, where the greatest concentrations of coal-fired power plants are located, face
the greatest risk. See map below."!

Fower Plant Deaths Per 100,000 Adults 2020
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In addition, work by researchers at the Harvard School of Public Health found that the
risk from power plant pollution is not evenly distributed geographicaily.'® The risk was
found to be greatest in relatively close proximity to the power plants: people living within
30 miles of a plant were found to face a risk of mortality from the plant's cmissions 2-3
times greater than people living beyond 30 miles do.”* These "local” impacts suggest that
a national "cap and trade" program that allows some plants to escape pollution controls
through the purchase of emission credits will not reduce the specific risk posed by those
emissions to the surrounding population. This work supports the need for the "birthday
bill" provision that requires each facility to meet modern pollution standards by a date

11
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certain. In the Transport Rule, this can be achieved by EPA choosing the finalizing the
“direct control” option, which will assure plant-specific emission reductions.

Only a 1.5 Million Ton Per Year Sulfur Dioxide Cap Will Allow Ecosystem
Recovery from Acid Rain by Mid-Century

Although sulfur dioxide emissions have been reduced significantly since 1980 through
the 1990 Clean Air Act Amendment’s Acid Rain program, the program has now
surpassed its emissions target'’ — a level that scientists say is far higher than the level
necessary to allow for full ecosystem recovery in the Adirondacks and Southern
Appalachian mountains.

Figure 2: SO, Emissions from Acid Rain Program Sources

SO, Emissions (miltion tons)
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Annual Mean Wet Sulfate
Deposition, 2005-2007

Soatre: NATHY 2638

It is increasingly well-documented that the problem of Acid Rain has not been solved and
that the Acid Rain provisions of the 1990 Clean Air Act Amendments will not be
sufficient to solve it. Over 150 years of deposition of sulfur has taken a serious toll on
ecosystems. Although sulfur emissions have declined in recent years, they remain very
high when compared to historic levels.>'¢47181

As a result of this legacy, lakes and streams and the aquatic life that live in them are
experiencing the most widespread impact from high concentrations of acidity. The
majority of sensitive water bodies are those that are located atop soils with a limited
ability to neutralize (or buffer) acidity. Sensitive areas in the U.S. include the Adirondack
Mountains, Mid-Appalachians, southern Blue Ridge?” and high-elevation western lakes.?'
Water bodies are affected not just by the chronic acidification that occurs from
cumulative deposition but also by episodic acidification that occurs when pulses of highly
acidic waters rush into lakes and streams during periods of snowmelt (from acids that
have collected in the snow over the winter) and heavy downpours.

In some places, chronic and episodic acidification together have completely eradicated
fish species. For example, acid-sensitive fish have disappeared and/or populations have
been reduced in Pennsylvania streams where they formerly occurred in large numbers.
Acidification, together with high levels of aluminum leaching, is blamed for the reduction
n ﬁ5112 ?iversity that many Pennsylvania streams have experienced over the past 25-34
years.

Acidic deposition has impaired, and continues to impair, the water quality of lakes and
streams in the eastern U.S. in three important ways: lowering pH levels (i.e., increasing
the acidity); decreasing acid-neutralizing capacity (ANC); and increasing aluminum
concentrations. Many surface waters in New England, the Adirondack region of New
York, and the Northern, Central and Southern Appalachian Mountain regions exhibit
chronic and/or episodic (i.e., short-term) acidification. Moreover, elevated
concentrations of dissolved inorganic aluminum have been measured in acid-impacted

13
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surface waters throughout the East, 2324232627

Damage to Freshwater Marine Ecosystems

High concentrations of aluminum and increased acidity have reduced the species
diversity and abundance of aquatic life in many lakes and streams draining acid-sensitive
regions in the East. Fish have received the most attention to date, but entire food webs are
often negatively affected. For example, in a survey of lakes in the Adirondacks, 346
lakes (24 percent of the total) did not contain fish. These fishless lakes had significantly
lower pH and higher concentrations of dissolved inorganic aluminum when compared to
those lakes with fish, 2%°30313233,

There are important linkages between acidic deposition and other water quality problems.
For example, mercury contamination of fish is coupled to surface water acidification
through a pattern of increases in fish mercury concentration with decreases in surface
water pH. Studies across the eastern U.S. have shown that many surface waters have
clevated concentrations of mercury in fish tissue as a result of atmospheric emissions and
deposition of mercury. “Biological mercury hotspots” have been identified at five areas
in eastern North America.

Emissions targets set in the U.S. thus far have been met or exceeded. Decreases in sulfate
have been measured at monitoring sites throughout the Northeast U.S., although many
sites in the Southeast U.S. are still showing increases in sulfate deposition. Where there
are declines, improvements in acid-base chemistry have also been measured. Fish
populations in marginally affected lakes are recovering. Unfortunately, no improvements
have been observed in lakes that have been more seriously and chronically impacted by
acidification, indicating that deeper cuts are needed. *****

Damage to Forest Ecosystems

Acidic deposition has altered, and continues to alter, forest soil by accelerating the
leaching of calcium and magnesium and increasing concentrations of dissolved inorganic
aluminum in soil waters. At high concentrations, dissolved inorganic aluminum can
hinder the uptake of water and essential nutrients by tree roots.

The alteration of soils by acid deposition has serious consequences for acid-sensitive
forest ecosystems. Soils that are compromised by acidic deposition are less able to
neutralize additional inputs of strong acids, and grovide poorer growing conditions for
plants and delay the recovery of surface waters. » /254041,

Experimental additions of calcium in terrestrial sites, which mimics reduced acidifying
deposition, show that recovery can be achieved. Modeling exercises conducted for three
affected watershed in the Northeast US show that at the levels of reductions called for in
the CAAA of 2010, chemical conditions would approach recovery thresholds by mid-
century. 444,

14
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What Will it Take to Solve the Problem?

In summary, it is well documented that surface waters in New England, the Adirondacks,
and the Northern, Central and Southern Appalachian mountain regions have been
adversely impacted by elevated inputs of atmospheric sulfur and nitrogen deposition.
Surface waters in these areas exhibit chronically acidic conditions or have low values of
acid neutralizing capacity, which make them susceptible to short-term episodic
acidification.

The modest decreases in sulfate concentrations and increases in pH and acid neutralizing
capacity exhibited in some surface waters is an encouraging sign that impacted
ecosystems are responding to emission controls and moving toward chemical recovery.
Nevertheless the magnitude of these changes is small compared to the magnitude of
increases in sulfate and decreases in acid neutralizing capacity that have occurred in acid-
impacted areas following historical increases in acidic deposition.

Despite declines in power plant sulfur emissions due to Acid Rain provisions of the 1990
Clean Air Act amendments, the acidity of many water bodies has not improved.*
Scientists believe that cuts called for in the 1990 amendments to the Clean Air Act will
not be adequate to protect surface water and forest soils of the northeastern UsHe

What will it take to reverse the impacts of nitrogen saturation, ozone and Acid Rain?
Work by scientists with the Hubbard Brook Research Foundation found that an additional
80 percent reduction in sulfur from levels achieved by Phase II of the Acid Rain program
of the Clean Air Act Amendments of 1990 would be needed to allow biological recovery
to begin by mid century in the Northeastern U.S.*” Model simulations in the Shenandoah
project that greater than 70 percent reduction in sulfate deposition (from 1991 levels)
would be needed to change stream chemistry such that the number of streams suitable for
brook trout viability would increase. A 70 percent reduction would simply prevent further
increase in Virginia stream acidification.*® In the Great Smoky Mountains National Park,
two separate ecosystem models have concluded that sulfate reductions of 70 percent are
necessary to prevent acidification impacts from increasing. Deposition reductions above
and beyond these amounts are necessary to improve currently degraded aquatic and
terrestrial ecosystems.**° The Title IV Acid Rain cap under the current Clean Air Act is
8.9 million tons per year.

Meeting a 1.5 million ton per year sulfur dioxide cap that would represent the 75 to 80
percent reduction from current Title IV targets is a precondition for recovery to get a
foothold by mid-century. Make no mistake about it; there is no time to waste. Even with
deep reductions irreversible damage has already occurred. It will take acid waters many
decades to recover once acid inputs are reduced to close to pre-industrial levels; soils and
water bodies will take centuries to recover. While recovery may be slow, maintaining
emissions at today’s level will mean even more irreversible damage and even a longer
wait before improvement can be measured. Even tighter targeted cuts may be necessary
for sources directly impacting sensitive areas. And, the longer we wait for the reductions
to begin, the longer we will await recovery of these precious systems.

15
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A 1.5 Million Ton Per Year Sulfur Dioxide Cap will be Necessary to Regain
Pristine Vistas in our National Parks and Wilderness Areas

In the last several decades, visibility — how far you can see on an average day — has
declined dramatically, especially in the Eastern half of the United States. In the East,
annual mean visibility is commonly one quarter of natural conditions and as little as one-
eighth in the summer. One of the greatest casualties of this upsurge in regional haze has
been the national parks. Examples of the magnitude of visibility decline due to high air
pollution levels are shown below in Acadia National Park and the Great Smoky
Mountains National Park. These are actual photographs of vistas in those parks taken on
clear days and days on which sulfate particulate matter levels were high.

Acadia National Park on a Clear and a Polluted Day

Great Smoky Mountains National Park on a Polluted and a Clear Day

16
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There is no question that power plants are the major driver of this problem: visibility
impairment has tracked closely in parallel with sulfate and electric power production for
nearly half a century. Taken together, sulfur, carbon and nitrogen oxide emissions are
responsible for about well over 80 percent of this visibility impairment. When these
components are assessed for their contribution to the problem, electric power is
accountable for about two-thirds of the emissions that lead to regional haze-related
visibility impairment in the East, most of which is caused by sulfate.

Half-measures will not solve the problem of visibility impairment in our nation's parks.
EPA has set a long-term goal of eliminating man-made haze by 2060. That goal will
never be achieved without steeply cutting power plant emissions consistent with the 1.5
million ton per year reduction target in the CAAA of 2010. Indeed, the cuts in sulfur
dioxide to date under the Acid Rain program have not led to perceptibly improved vistas.
Research shows that visibility improves more rapidly with deeper cuts in sulfate. Thus,
we will achieve pristine views in those areas shrouded in a sulfate haze only when the
deepest cuts in sulfur dioxide emissions have been achieved.

There is concern about haze from other quarters as well. Research is showing that both
haze and particulate matter are depressing optimal yields of crops.”' Yield decreases in
the northeastern United States are estimated to be occurring in the 5 — 10 percent range.
In the southeast the decrease in optimal yields for summertime crops is likely higher —
about 1015 percent.

Nitrogen Oxides

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

Ground level ozone is a colorless, odorless pollutant that causes respiratory damage
ranging from temporary discomfort to long-term lung damage. According to a recent
study5 2, in the Eastern half of the United states, ground level ozone sends an estimated
159,000 people to emergency rooms each summer; triggers 6.2 million asthma attacks,
and results in 69,000 hospital admissions. Many more millions of Americans experience
other respiratory discomfort.

Although much of the controversy around ground level ozone in recent years has
centered on ozone levels in the Northeast, and the impact of Midwest and Southern
emissions on the Northeast, this misses an important part of the story: many Midwestern
and Southeastern states suffer greater ozone exposures and per capita health impacts
than many Northeast states. According to a study by the Ohio Environmental Council,
in collaboration with the University of Michigan and Harvard University,” people in
Ohio River Valley communities such as Cincinnati and Marietta, Ohio are often exposed
to dangerous levels of ground level ozone as much as 75 percent more than people in
Boston and New York. Ohio River Valley ozone hospital admission rates also track this
pattern — with admission rates higher in the Ohio Valley than in the East.
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The reason is not hard to discern. There is a high correlation between elevated ground
level ozone and proximity to power plants — especially in the Midwest and Southeast
where roughly 60 percent of the nation’s coal-fired generating capacity is located. In the
Ohio Valley area studied, emissions from coal- and oil-fired power plants contribute
nearly fifty percent of elevated ozone levels in the Valley, enough by themselves to cause
violations of the federal health standard.** Partly out of recognition of this in-region
problem, the decades old “war between the states™ i.e. the Northeast v. the Midwest and
Southeast, is largely over. Today, states in each of these regions recognize that deeper
reductions in nitrogen oxides emissions than those contained in the CAAA of 2010 will
be necessary to bring their areas into attainment with the new ozone standards.

Crop Losses Due to Ozone Smog

Human health is not smog's only victim. There is strong scientific evidence showing that
current levels of ground level ozone are reducing yields, particularly in sensitive species
- soybean, cotton, and peanuts from National Crop Loss Assessment Network
(NCLAN) studies. Annual crop loss from ozone for soybeans alone in [llinois, Indiana
and Ohio has been caleulated to fall between $198,628,000 — 345,578,000. Ozone-
induced growth and yield losses for the seven major commodity crops in the Southeast
(sorghum, cotton, wheat barley, com, peanuts and soybeans) are costing southeast
farmers from $213-353 million annually.*

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

Power plant nitrogen emissions deposited on land and water — sometimes at great
distances from their original sources —is an important contributor to declining water
quality.’® Estuarine and coastal systems are especially vulnerable. Too much nitrogen
serves as a fertilizer, causing excessive growth of seaweed. The result is visual
impairment and loss of oxygen. With the loss of oxygen, many estuarine and marine
species — including fish — cannot survive.”’

The contribution of nitrogen from atmospheric deposition varies by watershed. In the

Chesapeake Bay, atmospheric nitrogen accounts for 27 percent of nitrogen entering the
system.” Of that amount, power plants account for about a third.

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

Reductions Appropriate In Federal Policy

In each of the above areas, the best scientific evidence calls for steep reductions in power
plant pollution:
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* In the case of sulfur dioxide, capping power plant emissions nationally at 1.5 million
tons per year will save tens of thousands of lives per year.

* In addition, reductions in power plant sulfur dioxide emissions at least this deep are a
precondition to ecosystem recovery from Acid Rain while dividends in the form of
fine particle reduction and reduced haze will result as well.

* In the case of nitrogen oxides, ozone smog health impacts and air quality standard
violations will be dramatically reduced by capping emissions of nitrogen oxides at
1.2 million tons per year as will year round nitrogen and Acid Rain impacts.

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

* Power sector reductions of sulfur dioxide down to 1.5 million tons per year are
readily achievable through a combination of flue gas desulfurization (scrubbing), use
of cleaner fuels, and greater commitment to energy efficiency and renewable
resources.

* Year round nitrogen reductions down to a cap of 1.2 million tons per year are
achievable through selective catalytic and non-catalytic reduction technology, low
NOx burners, overfire air, and use of cleaner fuels, and greater commitment to energy
efficiency and renewable resources.

Historical Summary of Regulation of Transported Air Pollutants in the East and
Midwest

Congress and EPA have been attempting to deal with the problem of transported air
pollution across state boundaries in the eastern part of the country for over 30 years.
Progress has been made, but it has been slow, and much more work is still needed.

The air pollution transport problem was initially recognized in connection with Acid Rain
pollution and Congress responded with Title IV of the Clean Air Act Amendments of
1990. That statute also recognized that ground-level ozone is a regional, and not merely
a local, problem. Ozone and its precursors (most importantly, nitrogen oxides or NOx
emitted in the warmer months) may be transported long distances across state lines,
thereby exacerbating ozone problems downwind. For several decades, ozone transport
has been recognized as a major reason for the persistence of the ozone problem,
notwithstanding the imposition of numerous controls, both federal and state, across the
country. The same transport problem has also been more recently recognized in the
context of fine particulate (PM, s) pollution.

The 1977 Amendments to the Clean Air Act (the Act) included two provisions focused
on interstate transport of air pollutants: the predecessor to current section 110(a)(2)(D)
and section 126. In the 1990 Amendments, Congress strengthened these two provisions
to better address interstate transport of air pollutants. Section 110(a)(2)(D)(1)(1)
generally requires that state implementation plans (SIPs) for nonattainment areas include
adequate provisions prohibiting emissions that contribute significantly to nonattainment
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in, or interfere with maintenance by, any other state with respect to any primary or
secondary NAAQS. If states do not submit SIPs in a timely or approvable manner, EPA
has the authority to make findings of failure to submit or impose FIPs on specific sources
in the state that contribute to downwind nonattainment and interference with
maintenance. Section 126 authorizes a downwind state (or subdivision) to petition EPA
to impose limits directly on upwind sources found to emit pollutants contribute
significantly to nonattainment in, or interferc with maintenance by, that state.

The 1990 Amendments also added section 184, which delineated a multi-state ozone
transport region (OTR) in the Northeast, required specific additional controls for all areas
in that region, and established the Ozone Transport Commission (OTC) for the purpose
of recommending to EPA regionwide controls affecting all areas in that region. In 1994,
the Northeast OTC states signed a Memorandum of Understanding (MOU) committing to
reduce ozone-producing NOx emissions throughout the region. In 1999 through 2002,
most of the OTC states achieved substantial NOx reductions through an ozone season cap
and trade program for NOx called the OTC NOx Budget Program and administered by
EPA, and through NOx emission rate limits from certain coal plants under Title 1V of the
Act.

Section 126 Petitions

As the initial set of ozone deadlines in the 1990 CAAA approached in the mid-1990’s,
states at the “end of the tailpipe” of pollution in the castern U.S. such as Maine and New
Hampshire realized that the Clean Air Act set attainment deadlines that preceded those of
states upwind of them meaning that those upwind states would not be required to deliver
pollution reductions in time to eliminate their significant contribution to their downwind
neighbors. Through air quality modcling analysis, Maine and New Hampshire found that
they could eliminate their in-state emissions of ozone precursors and still not demonstrate
attainment due to pollution transported over the border. While they contemplated
pressing “overwhelming transport™ petitions seeking relief from all CAA requirements,
both states chose the more constructive course of action, filing section 126 petitions
rather than face sanctions for failing to file approvable SIPs on time. Notably, Maine and
New Hampshire’s 126 petitions named not only coal-fired power plants in the Ohio River
Valley, they named sources in every intervening state in the Northeast, setting off a
“cascade” of eight 126 petitions by the Northeastern states against each of their upwind
neighbors as well as against several Midwestern and Southeastern states. EPA proposed
action on petitions submitted by the eight northeastern states in 1997 under section 126 of
the Act. Each petition specifically requested that EPA make a finding that NOx
emissions from certain major stationary sources significantly contributed to ozone
nonattainment problems in the petitioning state.

In 1999, EPA partially granted four of those petitions, ruling that electric power plants
and other major stationary sources in 13 eastern states were in violation of section 126
and required reductions of NOx emissions of about 500,000 tons (64 FR 28250).
However, EPA effectively structured the 126 remedy as a backstop for the NOx SIP Call
by limiting its application to affected sources only in the event that EPA failed to finalize
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the SIP Call trading program. Because EPA eventually implemented the NOx SIP Call
trading program, the section 126 default remedy was never actually applied.%" Industry’s
federal court attack on EPA’s section 126 rulemaking was largely rejected in
Appalachian Power Co. v. EPA, 249 F.3d 1032 (May 15, 2001).

OTAG

Separate from the activity in the OTC, EPA and the Environmental Council of the States
(ECOS) formed the Ozone Transport Assessment Group (OTAG) in 1995. This
workgroup brought together interested states and other stakeholders, including industry
and environmental groups (including CATF). Its primary objective was to assess the
ozone transport problem and develop a strategy for reducing ozone pollution throughout
the eastern half of the United States.

Notwithstanding significant efforts, the states generally were not able to meet the 1994
statutory deadline for the ozone attainment demonstration and rate of progress (ROP) SIP
submissions required under section 182(c) of the Act. The major reason for this failure
was that at that time, states with downwind nonattainment areas were not able to address
transport from upwind areas. Development of the necessary technical information, as
well as the control measures necessary to achieve the large level of reductions likely to be
required, was particularly difficult for the states affected by ozone transport.

In response, as an administrative remedial matter, EPA established new timeframes for
the required SIP submittals. To allow time for states to incorporate the results of the
OTAG modeling into their local plans, EPA extended the submttal date to April 1998.
The OTAG’s air quality modeling and recommendations formed the basis for what
became the NOx SIP Call rulemaking and included the most comprehensive analyses of
ozone transport ever conducted. The EPA participated extensively in the OTAG process
that generated substantial technical and modeling information on the nature and extent of
regional ozone transport.

NOx SIP Call
NOx SIP Call

Based on the findings of OTAG, EPA proposed a rulemaking known as the NOx SIP Call
in 1997 and finalized it in 1998 (63 FR 57356). EPA concluded in this rule that NOx
emissions in 22 castern states and the District of Columbia contributed significantly to
ozone nonattainment in other downwind states, and required those jurisdictions to revise
their SIPs to include NOx control measures to mitigate the significant ozone transport
during the summer ozone season (May-September). The EPA established emissions
reduction requirements for the covered states and source categories, which essentially
established a cap on ozone season NOx emissions in the state. In total, states in the
region were required to reduce ozone season NOx by about 1 million tons (representing
about a 25% reduction). The affected states were required to submit SIPs providing the
specified amounts of emissions reductions. By eliminating these amounts of NOx
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emissions, EPA concluded that the control measures would assure that the remaining
NOx emissions would meet the level identified in the rule as the state’s NOx emissions
budget and would not “significantly contribute to nonattainment, or interfere with
maintenance by,” a downwind state, under section 110(a)(2}(D)(i)(I). The SIP
requirements permitted each state to determine what measures to adopt to meet the
necessary emissions budget. Consistent with OTAG’s recommendations to achieve
decreased NOx emissions primarily from large stationary sources in a trading program,
EPA encouraged states to consider electric utility and large boilcr controls under a cap
and trade program as a cost-effective strategy.

The NOx SIP Call was EPA’s principal effort to reduce interstate transport of precursors
for both the 1-hour ozone NAAQS and the 8-hour ozone NAAQS. The EPA’s
rulemaking was bascd on its consideration of OTAG’s recommendations, as well as
information resulting from EPA’s additional work, and extensive public input generated
through notice-and-comment rulemaking. EPA has indicated that it believed that
requiring NOx emissions reductions across the region in amounts achievable by uniform
controls was a reasonable, cost-effective step to take to mitigate ozone nonattainment in
downwind states for the ozone standards. 1t was also EPA’s stated goal to ensure that
sufficient regional reductions were achieved to mitigate ozone transport in the eastern
half of the United States and thus, in conjunction with local controls, enable
nonattainment areas to attain and maintain the ozone NAAQS.

In response to litigation over EPA’s final NOx SIP Call rule, the federal Court of Appeals
for the DC Circuit issued two decisions concerning the NOx SIP Call and its technical
amendments. See Michigan v. EPA, 213 F.3d 663 (D.C. Cir. 2000), cert. denied, 532
U.S. 904(2001) (SIP Call); and Appalachian Power v. EPA, 251 F.3d 1026 (D.C. Cir.
2001) (technical amendments). The Court decisions generally upheld the NOx SIP Call
and technical amendments, including EPA’s interpretation of the definition of “contribute
significantly” under CAA section 110(a)(2)(D). The litigation over the NOx SIP Call
coincided with the litigation over the 8-hour NAAQS, and due to the uncertainty caused
by the latter litigation, EPA stayed the portion of the NOx SIP Call based on the 8-hour
NAAQS (65 FR 56245, September 18, 2000). That stay remains in effect, and thus the
NOx SIP Call does not address attainment and maintenance problems under the 8-hour
ozone standard.

Results

The NOx SIP Call has been a success by any number of measures. Compliance has been
almost 100 percent. Prices for 2008 vintage NOx allowances have dropped from a high
in 2003 of about $3000/ton at the beginning of the program to a low of $592/ton in 2008.
EPA figures show a 43 percent drop in ozone season NOx emissions in the control region
from 2003 to 2008 (some of which are likely due to controls installed in anticipation of
CAIR, discussed below), while regional ozone levels have shown a 10-14 percent drop.
These ozone reductions, combined with PM, 5 reductions due to lower NOx emissions,
saved an estimated 580-1,800 lives in 2008.
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Despite these improvements, ozone levels remained stubbornly high, and many areas
continued to be in nonattainment. Furthermore, the NOx SIP Call did not address the
problem of transported fine particulates (PM s) and their precursors, and in 2004 many
areas remained in nonattainment of the 1997 PM2.5 NAAQS.

NSR Enforcement Actions

Throughout the 1970’s, the State of New York was the focus of concerns about power
plant pollution stemming mostly from the discovery of the ecosystem damage caused by
Acid Rain in the state’s Adirondack Mountains, most of which was attributable to upwind
power plant emissions of sulfur dioxide and nitrogen oxides. When it becamc clear that
the Acid Rain program in the Clean Air Act Amendments of 1990 (Title IV) would not
deliver sufficient pollution reductions to allow the damaged ecosystems to recover and
with new concerns raised by nonattainment with federal particulate matter and ozone
ambient air quality standards (also driven in significant part by upwind power plant
emissions) and related Clean Air Act deadlines, New York State began to look for other
means of reducing transported pollution. Beginning in 1999, the New York Attormey
General’s office initiated enforcement actions against utility companies owning coal-fired
power plants in states upwind of New York as well as in-state power companics for
violations of the Clean Air Act’s New Source Review provisions. In parallel, after years
of investigation, EPA and the U.S. Department of Justice launched the federal Coal-Fired
Power Plant Enforcement Initiative.> Both EPA and New York had discovcred that
many power companies had made “major modification(s)” of their electric gencrating
units without upgrading their emissions controls to meet Best Available Control
Technology (“BACT”) as required by the New Source Review provisions of the Clean
Air Act. Some of the cnforcement actions were settled via consent order while others
were contested and went to trial. Today, notices of violation and administrative orders
cover 32 plants in 10 states and have led to unit-specific requircments for dozens of flue
gas desulfurization (FGD) and selective catalytic reduction (SCR) installations. CATF
worked closely with the New York Attorney General’s office to support the original
initiative and intervened in several of the federally filed actions including the American
Electric Power and Cinergy cases. CATF also helped challenge thc Bush
Administration’s efforts to shield power company misbehavior by weakcning the
regulations governing the applicability of New Source Review to existing plants. Most of
those challenges were successful in limiting damage to the program.

State Power Plant Regulations and Legislation

From its inception in 1996, CATF has advocated for state-level policies to require the
clean up of power plant pollution with an initial focus on reducing sulfur dioxide and
nitrogen oxides emissions. As a result of our efforts and those of affiliated campaigns,
over 20 states have adopted multi-pollutant power plant limits via regulation and/or
legislation.”® Many of these provisions have set the bar for achievable sulfur dioxide,
nitrogen oxides, and mercury reductions from existing coal plants. For sulfur dioxide,
almost all of them require the installation of flue gas desulfurization either as a direct
requirement or through emissions limits and caps that have been met via scrubbing —
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since 2004 these state requirements have led to the installation of nearly three dozen FGD
installations.

Clean Air Interstate Rule (CAIR)

As a presidential candidate, George W. Bush promised to support a multi-pollutant
solution to power plant pollution, including limits on power plant carbon dioxide.
However, shortly after his inauguration, Bush abandoned his pledge on carbon dioxide
and, through a serics of meetings held by Vice-President Cheney with the energy
industry, the Administration devised a plan to gut existing Clean Air Act authorities and
replace them with a watered-down legislative alternative dubbed “Clear Skies”. When by
2005, after intense opposition by the environmental community, including CATF, and
many states it became clear the “Clear Skies™ had no chance of passage by Congress, the
Bush Administration EPA promulgated a series of regulations modeled on “Clear Skies”
— the “Clean Air Interstate Rule (“CAIR”), the “Clean Air Mercury Rule” (“CAMR”),
and the “Clean Air Visibility Rule” (“CAVR”) -- and moved to adopt via regulation the
rollbacks of the New Source Review program for existing sources. EPA promulgated the
Clean Air Interstate Rule (“CAIR”) on May 12, 2005 (70 FR 25162), finding that
emissions in certain upwind states resulted in amounts of transported PM2.5, ozone, and
their emissions precursors that significantly contributed to nonattainment in downwind
states. Those findings were accompanied by air quality modeling, ambient air quality
data analyses, and cost analyses.

CAIR required SIP revisions in 28 states and the District of Columbia to prohibit certain
emissions of SO2 and/or NOx. EPA decided that achieving the emissions reductions
identified would address the states’ requirements under section 110(a)(2)(D)(i)(1) of the
Act and would help PM2.5 and ozone nonattainment areas in the eastern half of the
United States attain the standards. EPA noted that additional local reductions might be
necessary to bring some areas into attainment cven after significantly contributing
upwind emissions were eliminated. EPA concluded that attainment would be achieved
in a more certain, equitable, and cost-effective manner with a combination of upwind and
local emissions reductions.

CAIR built on EPA’s efforts in the NOx SIP Call to address interstate pollution transport
for ozone. CAIR was also EPA’s first attcmpt to address interstate pollution transport for
PM2.5, and EPA’s stated intention was to provide significant air quality attainment,
health, and environmental improvements across the eastern U.S. It required significant
reductions in emissions of sulfur dioxide (SO2), which contribute to fine particle
concentrations, and emissions of NOx, which contribute to both fine particle and ozone
problems. Electric power plants (called electric generating units or EGUS in the rule)
were found to be a major source of the SO2 and NOx emissions that contribute to fine
particle concentrations and ozone problems downwind.

CAIR’s emission reductions reqﬁirements were based on controls that EPA had

determined to be “highly cost-effeetive” for EGUs under optional cap and trade programs
that covered: (1) annual SO2 emissions, (2) annual NOx emissions, and (3) ozone scason
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NOx emissions. States retained some theoretical flexibility to choose the measures to
adopt to achieve the specified emissions reductions, although EPA expected controls to
be applied to EGUs under a model trading rule. EPA required the emissions reductions
to be implemented in two phases, with the first phase in 2009 and 2010 (for NOx and
SO2, respectively), and the second phase for both pollutants in 2015. The regional SO2
emission caps were set at 3.62 million tons in 2010, dropping to 2.53 million tons in
2015. Annual NOx caps were set at 1.51 million tons in 2009 and 1.26 million tons in
2015, while ozone season NOx caps were 568,000 tons in 2009 and 485,000 tons in
2015. EPA estimated that overall power plant emissions in the covered region would be
reduced in 2015 by about 48 percent for SO2, and 54 percent for annual NOx; overall
2015 regional SO2 and NOx emissions were estimated to fall by 32 percent and 14
percent, respectively.

CAIR FIPs

‘When EPA promulgated the final CAIR, EPA also issued a national finding that states
had failed to submit SIPs to address the requirements of section 110(a)(2)(D)(i) with
respect to the 1997 ozone and PM2.5 NAAQS. States were to have submitted
110(a)(2)(D)(1) SIPs for those standards by July 2000. This action triggered a 2-year
clock for EPA to issue FIPs to address interstate transport. In 2006, EPA promulgated
FIPs to ensure that the emissions reductions required by the CAIR were achieved on
schedule. The FIPs did not limit states’ flexibility in meeting their CAIR requirements as
all states remained free to submit SIPs at any time that, if approved by EPA, would
replace the FIP for that state.

As the control strategy for the FIPs, EPA adopted the model cap and trade programs that
it provided in the CAIR as a control option for states, with minor changes to account for
federal, rather than state, implementation.

Judicial Invalidation of CAIR

Petitions for review challenging various aspects of the CAIR were filed in the U.S. Court
of Appeals for the D.C. Circuit. In North Carolina v. EPA, 531 F.3d 896, modified on
reh’g 550 F.3d 1176 (D.C. Cir. 2008), the Court granted several of the petitions for
review and remanded the rule to EPA for further proceedings. In its opinion, the Court
upheld several challenged aspeets of EPA’s approach, but also found fatal flaws in the
rule that were initially deemed significant enough to warrant vacatur of the CAIR and the
associated FIPs in their entirety. In December 2008, however, the Court responded to
petitions for rehearing and decided to remand the rule without vacatur to maintain the
environmental benefits of the rule while EPA worked to remedy CAIR’s flaws as
identified in the court’s opinion.

One major flaw in CAIR involved the way EPA addressed the issue of “significant
contribution” under section 110(a)(2)}(D). The court emphasized the importance of
individual state contributions to downwind nonattainment areas and held that EPA had
failed to adequately measure significant contribution from sources within an individual
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state to downwind nonattainment areas in other states. Further, the Court noted that EPA
had not provided adequate assurance that the trading programs established in CAIR
would achieve, or even make measurable progress towards achicving, the section
110(a)(2)(D)(i)(I) mandate to eliminate significant contribution. For these reasons, it
concluded that EPA had not shown that the CAIR rule would achicve measurable
progress towards satisfying the statutory mandate of scction 110(a)(2)(D)(i)(1) and thus
EPA lacked authority for its action. Moreover, it emphasized that because EPA was
treating the rule as constituting a complete 110(a)(2)(D)(1)(1) remedy, it must actually
require the elimination of emissions that contribute significantly to nonattainment or
interfere with maintenance downwind.

The Court further rejected the state budgets for SO2 and NOx that were used to
implement the CAIR trading programs, finding the budgets to be insufficiently related to
the statutory mandate of eliminating significant contribution and interference with
maintenance. 1t also rejected EPA’s use of a reduced allocation of Title 1V acid rain
allowances to implement compliance with CAIR SO2 requirements, holding that the Act
did not give EPA authority to terminate or limit Title IV allowances. In addition, the
Court found that EPA had failed to give meaning to the “interfere with maintenance”
prong of section 110(a)}(2)}(D)(i)(1), and that EPA had not demonstrated that the 2015
compliance deadline used in the CAIR was coordinated with the downwind state’s
deadlines for attaining the NAAQS.

EPA’s Proposed 2010 Federal Transport Rule

Introduction

On July 6, 2010, EPA released a proposed rule designed to address the transport of
interstate pollution that has long hampered states’ efforts to deal with nonattainment and
maintenance problems in a comprehensive and effective manner. Specifically, EPA’s
proposal, called “Federal Implementation Plans to Reduce Interstate Transport of Fine
Particulate Matter and Ozone” (the Transport Rule proposal or the proposed TR), would
require the reduction of NOx and SO, emissions from 32 states in the eastern US to
address the contribution of those emissions to nonattainment and maintenance problems
associated with the 1997 and 2006 PM2.5 NAAQS and the 1997 ozone NAAQS.

The Transport Rule proposal will, once implemented, completely replace CAIR, which,

as mentioned previously, was found unlawful in a variety of respects in 2008 by the US
Court of Appeals for the DC Circuit.

Summary of Major Provisions
Major elements of the Transport Rule proposal are summarized below.

Four Separate Emission Control regions—
Annual SO,;—27 states plus DC, split into two groups—

Group 1 (2012 and 2014 caps)—15 states®™
Group 2 (2012 caps only)—12 states + DC®*
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Annual NOx—27 states + DC®
Ozone Season NOx—25 states -+ DC®’

Regional Emission Caps

(Annual million tons)

Effective Date | 2012% I 20147
Annual SO; 3.89 2.50°
Annual NOx 1.38 1.38

Ozone Season ® NOX 0.64 0.64"

General Scope of EPA Analysis

¢ EPA examined four emission scenarios in developing the Transport Rule proposal-—a
2005 base year using estimated actual emissions; a projected 2012 “no CAIR” base
case (used to identify nonattainment and maintenance areas affected by upwind
pollution); and projected 2014 “no CAIR” base case and control case based on the
proposed TR (the 2014 cases were used to estimate costs and benefits produced by
the proposal).

* EPA’s analysis covered the 37 states east of the Rocky Mountains (i.e., North Dakota
and states south and east).

Calculation of State Budget Caps

Like CAIR, the Transport Rule proposal secks to implement the required emission
reductions through the use of state emission budget caps. However, unlike CAIR, caps in
the Transport Rule proposal were not determined on a “top-down” regional basis.

Rather, they were built from the bottom up based on the amount of emissions-in each
state found to be significantly contributing to nonattainment or interfering with
maintenance in another downwind state, an amount generally equivalent to that portion of
a state’s contribution that could be eliminated by controls in that state for a specific cost.

In the Transport Proposal, EPA modified the two-step approach used in CAIR for
determining a state’s significant contribution to downwind nonattainment. Here, EPA
adopted a simple formula for the first step, which quantifies and evaluates an individual
state’s contribution to downwind nonattainment or maintenance. An upwind state will be
subject to the transport requirements if the modeled air quality impact in 2012 from its
emissions in the most impacted downwind nonattainment or maintenance site is at least 1
percent of the underlying limit value for the relevant NAAQS.”> One of the advantages
of this 1 percent threshold is that it can be applied to any future revised NAAQS.

If a state’s downwind contribution exceeded one or more of these 1 percent NAAQS

thresholds, EPA proceeded to the second step, a multi-factor analysis that uses maximum
control cost thresholds, informed by air quality considerations, to determine the portion
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of the state’s contribution that constitutes the “significant contribution” and “interference
with maintenance” required to be eliminated. This process is not nearly as simple as the
first step. By way of brief summary, EPA developed EGU emission reduction cost
curves for each state and pollutant, showing what level of emission reduction could be
achieved at different cost levels in 2012 and 2014, then, looking at both cost and air
quality factors, EPA identified “breakpoints” (in terms of cost/ton of pollutant reduced)
where attainment and maintenance problems are addressed for all or most areas by
control technology that can widely deployed at a reasonable cost. EPA settled on a
marginal cost of $2000/ton for SO2 (~cost of new scrubber installations) for Group 1
states, but used a lower value of $300-400/ton SO2 for Group 2 states (~cost of operating
existing and planned controls), and $500/ton of NOx (~again, the cost of running existing
and planned controls year-round). EPA reasoned that substantial reductions have already
been obtained from installations made or planned prior to 2012, and that those
installations could be operational by 2012 at the lower cost thresholds, eliminating much
of the downwind contribution from states other than the Group 1 states (except for
continued PM2.5 problems in some areas in the winter as discussed later). For those
Group 1 states, a higher cost threshold (with a longer implementation period—2014) was
found to be appropriate in order to obtain the larger SO2 reductions needed to address the
larger downwind contribution from those states. For ozone season NOx, EPA determined
that $500/ton was a reasonable cost threshold for reductions that could be obtained from
EGUs by 2012 for many states. However, EPA’s analysis shows that at this cost
threshold, 1997 ozone NAAQS problems will continue to persist in Houston, Baton
Rouge, and New York City. EPA is conducting further analysis on whether additional
reduct%ons above the $500/ton threshold are needed from states linked to those downwind
areas.”

EPA proposes to control only EGU™ emissions in this rulemaking, as it found that NOx
and SO2 emission reductions below the selected cost thresholds were generally not
available from other sectors.

The state emissions budgets were calculated by applying the applicable cost thresholds to
state-specific EGU data, before accounting for the “inherent variability in power system
operations” (see variability discussion later).

Implementation--Proposed Remedy and Alternatives

EPA proposes to implement the emission reductions necessitated by the emissions
budgets for the affected states by issuing FIPs directed at EGUs within each state. States,
however, are free to meet their budgets by means of their own SIPs. Such SIPs may
require reductions from non-EGU sources.”

Responding to the DC Circuit’s disapproval of various aspects of CAIR related to the
trading of emission allowances, EPA is proposing a remedy that involves the use of new
allowances created for this rule, and that places restrictions on interstate trading. Title IV
acid rain allowances (used in CAIR) may not be used for compliance with the proposed
Transport Rule.”®
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EPA calls its proposed remedy the “state budgets/limited trading” option. This option is
designed to meet the NC v. EPA court’s requirement that a CAA section 110 (a)(2)(D)
remedy must eliminate emissions within cach state that are significantly contributing to
nonattainment or interference with maintenance in any other state.””

Under this approach, EPA will issue 4 discrete types of new emission allowances for 4
separate cap and trade programs corresponding to the 4 different control regimes—Group
1 SO2 allowances, Group 2 SO2 allowances, annual NOx allowances, and ozone season
NOx allowances. These allowances will be allocated directly to covered EGUs in a given
state in an amount equal to the emission budgets for that state. With the exception of
units in Group 1 states in 2014 and thereafter, existing units will receive “allowances
commensurate with the unit’s emissions reflected in whichever total emissions amount is
lower for the state, 2009 emissions or 2012 base case emissions projections.” For units in
Group 1 states, starting in 2014, allocations would be determined in proportion to the
unit’s share of the 2014 state budget, as projected by IPM modeling. EPA will reserve 3
percent of the allowances in each state budget as a set aside for new units. Allowance
allocations generally would be permanent.

Each source must hold allowances sufficient to cover its emissions, and failure to do so is
a violation of the Act.”® A source may only use an allowance issued for a particular
control program for compliance with the emission requirements of that specific regime—
for example, Group 1 SO2 allowances can only be used to comply with Group 1 SO2
limits, annual NOx allowances cannot be used to comply with ozone season NOx limits.

In general, the proposed “limited trading” option allows sources to bank allowances, to
trade them freely with sources in the same state and trading program, and to trade them
with sources in the same program in other states, subject to the following primary
limitation. EPA proposes to place limits on the total emissions that may be emitted from
EGUs in each state. Those limits will be equal to the state’s emission budget, plus a
“variability limit,” calculated on both an annual and a 3-year rolling average basis. This
variability limit, proposcd by EPA to account for the annual variability in actual EGU
emissions (occasioned, e.g., by a nuclear plant outage), will be equal to 10% of a state’s
budget or 5000 tons for annual NOx, 1700 tons for SO2, and 2100 tons for ozone season
NOX, whichever is greater.” Starting in 2014, EPA proposes to restrict interstate trading
by means of “assurance” provisions designed to assure that a state does not exceed the
sum of its budget plus its variability limit.*® These assurance provisions require an EGU
operating in a state where total covered emissions exceed the sum of the state budget plus
the variability limit to surrender an allowance to cover each ton of the EGU’s emissions
that exceed its share of the state’s emission budget plus variability limit.*' EPA asserts
that this approach is eonsistent with the DC Cireuit’s decision in NC v, EPA, as it
believes that this allowance surrender requirement will be adequate to deter sources from
exceeding a state’s overall emission limit.

EPA also describes two alternate implementation approaches, and requests comments on
each. The first alternate remedy—called the “state budgets/intrastate trading™ option—is
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similar to the proposed remedy, with the significant exception that all interstate
allowance trading is prohibited—only trading with other EGUs within the same state is
allowed.® Under this option, there would be no variability limits and no assurance
provisions. Allowance banking would be permitted. In order to address the potential for
dominant power companies within a single state from controlling allowance prices in the
state’s allowance market, EPA proposes to reserve a small number of allowances from
the allocations of large covered sources and auction them off directly to small covered
sources.

The second alternate remedy is called the “direct control” option, where EPA would
assign input-based emission rate limits to individual sources. A company would be
allowed to average emissions at its own units within each state to mcet the specified in-
state rate limits, but there would be no allowances and no trading. To address the
potential variability associated with emission rate limits, each state’s total EGU emissions
would also be capped at a level equal to the sum of the state’s emission budget plus its
variability limit. EGU emission rates would be set at levels such that, if the units
operated at the levels assumed in the state budgets, total emissions from these units
would sum to the state budgets. This option would include state variability limits and
assurance provisions similar to the proposed option, except that the assurance provisions
would commence in 2012 rather than 2014.

Projected Emissions Reductions—

EPA projected overall emission reductions from the Transport Proposal within the
control region, assuming in its base casc that CAIR requirements are not applicable (since
they will disappear with implementation of the new Transport Proposal), as follows——

SO2 reductions from the proposed TR, stated in various ways—

* 60 percent EGU control region reduction from base case (no TR or CAIR) 2012;
* 64 pcrcent EGU control region reduction from base case (no TR or CAIR) 2014;
*  62% EGU control region reduction from 2005 actual emissions in 2012;

*  71% EGU control region reduction from 2005 actual emissions by 2014

Annual NOx reductions from the proposed TR, stated in various ways—

* 35 percent EGU control region reduction from base case (no TR or CAIR) 2012;
same in 2014

* 52 percent EGU control region reduction from 2005 actual emissions in 2012; same
in 2014

Ozone season NOx reductions from the proposed TR, stated in various ways—

* 14 percent EGU control region reduction from base case (no TR or CAIR) 2012;
same in 2014

* 33 percent EGU control region reduction from 2005 actual emissions in 2012; same
in 2014
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EPA has also projected national EGU emissions for several scenarios in its IPM runs, and
CATF has estimated emission reductions as the difference between several base and

control cases below:*

Projected National EGU Emissions— Base Case, Control Case, and Reductions—

2012 2012 2012 EGU | 2015 2015 2015 EGU | 2020 2020 2020 EGU
Base | Transport | Reductions | Base | Transport | Reductions | Base | Transport | Reductions
Case | Proposal Case | Proposal Case | Proposal
Annual | 9.5 4.8 4.7 8.5 4.1 4.4 8.4 4.1 43
50,
Annuat { 3.0 22 0.8 3.0 2.2 0.8 3.1 2.3 0.8
NOx

2012 and 2015 (annual million tons)

Projected Air Quality and Attainment Impacts—

EPA projected that the average reductions in PM and ozone concentrations in 2014 for
monitoring sites in the eastern US that are projected to be in nonattainment in the 2014

base case will be—
Annual PM2.5-—2.4 ug

.m3;

24 hour PM2.5—4.3 ug/m3;

8 hour ozone—0.3 ppb.

EPA projected the following attainment benefits from the proposed rule as desceribed in

the table below:

Nonattainment Projections for the Transport Proposal

Projected Nonattainment
Counties in East

Annual PM2.5 2012 2014
Base Case 32 15
After TR 2014 - 1
Daily PM2.5 2012 2014
Base Case 92 54
After TR 2014 - 17
Ozone 2012 2014
Base Case 11 7
After TR 2014 - 7
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Projected Costs and Benefits—

EPA in its proposed Regulatory Impact Analysis (RIA) of the proposal estimates the
projected costs and benefits of the proposed Transport Rule. EPA estimates that the
premature deaths avoided in 2014 at 14,000 using the Pope premature mortality study and
36,000 using the Laden study. In terms of monetized benefits in 2014, EPA using its
National Academy of Science endorsed benefits methodology finds benefits range from
of $110-120 billion in 2014, using Pope premature mortality study ($100-110B of total)
to $270-290 billion, using the Laden study. The benefits compared to costs (see below)
ratio (i.e., benefits divided by costs) range from 50:1 to 147:1; with annual net benefits
(benefits less costs) of $120 to 264 billion, leaving significant “headroom” for further
benefit-cost justified strengthening of the rule. EPA identifies other numerous public
health and environmental benefits, most of which were not monetized. EPA projected
carbon dioxide emissions reduced by the rule in 2014 due to modest retirements and re-
dispatch to be 15 MT.

Energy and cost impacts

In addition, EPA’s economic analysis of the proposed Transport Rule demonstrates that it
will cause no noticeable increase in electricity or gas prices, no appreciable decrease in
coal use or generation, and no shifts in coal production between coal producing regions.
Specifically, EPA finds that the cost to power sector of complying with the rule will be
$3.7B(illion) in 2012 and $2.8B in 2014 (2006$) with social costs in 2014--$2.0B (3
percent discount rate); $2.2B (7 percent discount rate). EPA projects a retail electricity
price increase less than 2.5 percent in 2012, and 1.5 percent in 2014 with a projected
delivered coal price increase less than 7 percent in 2012, and 4 percent in 2014. EPA
projects a decrease in coal use by power sector of only 0.3 percent in 2012, and 0.8
percent in 2014. The projected delivered natural gas price increases less than 1.7 percent
in 2012, and 0.5 percent in 2014.

Other Anticipated Power Sector Rulemakings

EPA is considering requiring additional emission reductions in the following areas when
it finalizes the Transport Rule. First, EPA states its intention in the proposal to analyze
potential upwind contribution to residual 24-hour PM2.5 NAAQS exceedance problems
that are concentrated in the winter months. This may result in additional annual NOx and
SOx reduction requirements.

Second, EPA notes that its analysis shows that SO2 emissions are expected to increase in
states not regulated under the proposed Transport Rule proposal as a result of sources in
those states opting to use higher sulfur coals. These projected emission increases vary
from state to state. The largest projected increases are in Texas, and EPA projects that
emissions increases in Texas will be large enough to exceed the 0.15 ug/m3 significant
contribution threshold for the annual PM NAAQS; thus, EPA is considering whether
Texas should be included in the states subject to the annual SO2 limits.
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Finally, EPA is also conducting additional analysis to determine whether additional
reductions of ozone season NOx are needed in the final rule to help abate persistent
ozone problems in Houston, Baton Rouge and New York City.

Turning to other potential rulemakings, EPA states its intention to propose additional
transport proposals as necessary to address upwind transport in connection with future
revisions to the ozone or fine PM NAAQS, and specifically states its intention to
promulgate a revised ozone NAAQS later this year, and to propose next year a
rulemaking addressing any associated needed reduction in transported NOx, with a final
rule expected in 2012.

In addition, EPA also notes other future rulemakings that will impact the power sector:

*  CAA section 112(d) “MACT” standards, to be proposed by March 2011;

* Revisions to the NSPS for coal and oil-fired EGUs (currently scheduled for proposal
at the same time);

* Best available retrofit technology (BART) and regional haze programs to protect
visibility.

EPA adds that it will likely “be compelled to respond to a pending petition to set
standards for the emissions of greenhouse gases from EGUSs under the NSPS program,”
and further, that under the Johnson memo, “beginning in 2011 new and modified sources
of greenhouse gas (GHG) emissions, including EGUs, will be subject to permits un der
the PSD program requiring them to adopt BACT for their EGUs.”

Aspects of the Transport Proposal that Need Strengthening

Introduction

While CATF believes that the proposed Transport Rule is a good step towards requiring
needed air pollution reductions in the US electric power sector, EPA’s proposal falls
short of producing the amount of cost-effective reductions that are reasonably obtainable
and necessary to protect human health and the environment..

Several key points must be kept in mind when evaluating the appropriate level of
emission reductions from the power sector. First, the public health and environmental
benefits of reductions of NOx and SO2 emissions from power plants are vastly greater
than the cost of obtaining those reductions—monetizable benefits literally are several
orders of magnitude greater than cost (and many benefits are not monetizable). The
Transport Rule proposal achieves estimated benefits of roughly 50 to 150 times greater
than costs. In other words, costs would need to increase by at least 50 times before they
even approached the level of public health benefits provided (and of course, additional
reductions would produce additional benefits). Furthermore, EPA’s analysis shows that
reductions from the power sector are more cost-effective than reductions available from
most other sources; this is especially true for SO2, where power plants are by far the
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dominant source. EPA’s proposal will save thousands of lives. A tighter regulation
could save many more.

Second, the technology to-control SOx emissions (flue gas desulfurization or
“scrubbers™) and NOx emissions (low NOx burners and selective catalytic reduction or
“SCR”) are well established, effective, reliable and widely available today. At this late
hour in the stuggle to reduce transported air pollution, there is simply no good reason not
to tightly regulate air emissions from power plants so that each plant employs these
controls.

Third, power plants can and have installed these pollution controls without producing
significant adverse impacts. The proof is in the pudding—since 2004, power plants in the
eastern U.S. have installed over 120 scrubbers, reducing national annual SO2 emissions
from 11 million tons in 2004 to less than 6 million tons in 2009. The power sector has
accomplished this without impacting electric system reliability or causing economic
dislocation. However, more can and must be done—as of 2009, almost 2/3 of US coal-
fired units (i.e., over 700) still did not have SO2 scrubbers,

CATF welcomes EPA’s stated intention to promulgate a number of rules in the future to
require emission reductions from this sector beyond those in the Transport Rule proposal
(see earlier discussion). However, often good intentions are not completely realized.
Furthermore, the Transport Rule itself should require deeper reductions than proposed.
In fact, the Transport Proposal is essentially designed simply to maintain the emission
reductions from controls that are already in place or planned to be in place—in effect, the
Transport Proposal’s 2012 limits are simply nailing down (and in some cases,
accelerating) the reductions driven by CAIR. The only additional reductions required by
the Transport Proposal are SO2 reductions in 2014 from EGUs in the 15 Group 1 states,
and EPA expects that only about 14 GW of scrubber capacity retrofits and less than 1GW
of SCR capacity retrofits will need to be installed to comply with these 2014
requirements.*

Additional Reductions are Requirved Under the Proposed Framework for the Rule

According to EPA's own statements and using its own approach to addressing transported
air pollution under section 110(a)(2)(D), the Transport Rule proposal does not eliminate
all of the projected contribution in upwind states to downwind nonattainment and
maintenance problems. EPA's atmospheric modeling shows that even after the TR is
implemented:

* several downwind areas (Birmingham, Alabama and Allegheny County,
Pennsylvania) will still experience nonattainment or maintenance problems under
the 1997 annual PM2.5 NAQQS;

* atleast 14 downwind areas will continue experience problems with nonattainment
or maintenance of the 24-hour PM2.5 NAAQS, at least in the winter;
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* several downwind areas (Houston, Baton Rouge and New York City) will also
continue to experience with the ozone NAAQS attainment and maintenance
problems; and

* sources in several states that are outside of the proposed control region of the TR
will increase emissions following implementation of the rule, as they will be
subject only to the much weaker Title IV acid rain restrictions; in fact, the
increase in one state (Texas) i1s large enough to cause it to become a significant
contributor to downwind nonattainment and maintenance problems.

These residual nonattainment and maintenance problems can easily be addressed by EPA
by requiring deeper reductions while keeping within the framework of the proposal.

With respect to PM2.5, Group 2 states have minimal obligations under the current
proposal, but there are clearly substantial additional reductions that can be obtained from
those states at the $2000/ton cost threshold applicable under the proposal to Group 1
states; thus, all states should be required to meet the Group 1 state requirements. In
addition, there are also substantial additional SO2 reductions available at slightly higher
costs than $2000/ton; according to EPA estimates, additional reductions of about 500,000
tons of SO2 could be obtained in 2014 by increasing the proposal’s SO2 cost threshold to
$2400/ton. With respect to ozone, EPA should raise the $500/ton minimum cost
threshold in the Transport Rule proposal for requiring ozone season NOx reductions,
keeping in mind that EPA found in the 1998 NOx SIP Call that a cost threshold of up to
$2500/ton of NOx removed was highly cost-effective. Furthermore, EPA should include
an anti-backsliding provision to prevent non-regulated states from increasing transported
emissions.

Other Approaches for Procuring Additional Needed Emission Reductions

CATF believes that EPA should consider other approaches to its Transport Rule proposal
to secure additional cost-effective emission reductions from the power sector. First, EPA
should consider lowering the 1 percent NAAQS contribution threshold. Any
measureable contribution to reduced ambient air quality in a downwind state with
nonattainment or maintenance problems is significant, and EPA should include all such
states with measurable contributions in its control program. Secondly, EPA should raise
the artificially low cost thresholds that effectively increase the level of the emission caps
and allow thousands of tons of unnecessary and deadly emissions each year. Third, EPA
should require other industrial sectors to control their SO2 and NOx emissions. Over a
decade ago, EPA’s 1998 NOx SIP Call targeted non-EGU stationary sources such as
large industrial boilers and turbines and cement plants for NOx emission reductions.
EPA should investigate control costs from large industrial sources, and if they are within
the range of similar levels of EGU control costs, require the appropriate emission
reductions.

Recommended Power Sector Emission Levels

In 2004, CATF submitted several sets of comments on EPA proposed rulemakings that
resulted in the final CAIR. In those comments, CATF urged EPA to tighten its proposed

35



322

CAIR emission caps substantially, and demonstrated that tighter caps would be cost-
effective, would not cause unreasonable energy price spikes, would save substantially
more lives and would produce substantially greater benefits to society than EPA’s
proposed CAIR. Specifically, CATF recommended that EPA reduce the proposed
regional emission caps as follows:

* a CAIR region SO, cap of 1.84 million tons in 2010, and
* atwo phase NOx cap, 1.6 million tons in 2010 and 1.04 million tons in 2012.

Using the same methodology that EPA used to estimate costs and benefits of its

regulatory proposals, CATF estimated the comparative costs and benefits of its preferred
alternative to EPA’s CAIR proposal as follows:

EPA CAIR | CATF EPA CAIR | CATF
Proposal-— | Alternate Proposal-— | Alternate
2010 Control 2015 Control
Scenario—2010 Scenario—
2015
Costs ($Billion) 34 9.1 4.1 8.9
Benefits ($Billion) 53 99 77 129
Net Benefits 50 90 73 120
($Billion)
Lives Saved 9600 18000 13000 22000

Although these comparisons were produced over 5 years ago, CATF believes that they
demonstrate that the Transport Proposal, which is similar to CAIR in its ultimate effect,
can be substantially tightened while saving more lives and increasing the net benefits of
the rule. CATF also believes that our recommended power sector emission limits
recommended in 2004 are still achievable and beneficial today, and should be

implemented by EPA.

S. 2995, the Clean Air Act Amendments of 2010

In addition to supporting EPA strengthening and finalizing the Transport Rule, CATF
supports passage of S. 2995, the Clean Air Act Amendments of 2010 (CAAA of 2010).
Although time in the current session of Congress is short, CATF has long favored a
comprehensive legislative solution to the problem of power plant pollution covering SO2,
NOx, and power plant HAPs. In producing the proposed Transport Rule to replace the
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CAIR rule, EPA has done an admirable job in navigating the legal minefield laid for it by
the D.C. Circuit. But, we know that just as the Bush CAIR and CAMR rules were
challenged and struck down, so a new set of power plant regulations may founder on the
shoals of court challenges and delays. To guarantee the certainty of environmental
improvement that the public health and the environment demand and the regulatory
certainty that the electric power industry craves, Congress should act now to pass the
steep reductions in these three power plant pollutants as proposed by the CAAA of 2010.
While stringent, comprehensive legislative action on power plant pollution would be
ideal, CATF recognizes that the time window for legislative action in the current session
of Congress is rapidly closing and; therefore, CATF fully supports EPA’s efforts to
move forward with a strengthened Transport Rule and the other power plant rules that
EPA is committed and legally obliged to issue.

Introduced on February 4, 2010, the proposed Clean Air Act Amendments of 2010 would
codify stringent, national caps for sulfur dioxide and nitrogen oxides while providing a
crucial “backstop” for EPA’s regulatory process of setting maximum available control
technology (“MACT™) standards for power plant air toxics. The bill, which is also
known as the Carper-Alexander “3P” bill (for the three categories of pollutants that it
covers) enjoys broad, bi-partisan support as it is co-sponsored by Senators Carper,
Alexander, Klobuchar, Collins, Gregg, Kaufman, Graham, Feinstein, Shaheen, Schumer,
Lieberman, Snowe, Gillibrand, Dodd, and Cardin. The bill codifies the Clean Air
Interstate Rule (CAIR) for 2010 and 2011 and then builds upon the successful Acid Rain
program (CAA Title ['V) setting for national sulfur dioxide emissions a 3.5 million ton
per year cap beginning in 2012 that drops to 2 million tons in 2015 and to 1.5 million
tons in 2018. Beginning in 2021, EPA may tighten the annual emissions cap if necessary
to meet a number of enumerated air quality objectives. This provision alone warrants
support for the bill as it represents the tightest national sulfur dioxide cap ever contained
in proposed legislation, will result in tens of thousands of avoided deaths due to power
plant-related particulate matter exposure, and is fully reflective of feasible, achievable
reductions available through broad deployment of flue gas desulfurization (FGD or
“scrubbers”) nationwide.

In addition, for nitrogen oxides, the bill would ereate two regional trading zones, for the
East and the West. Beginning in 2012, the eastern NOx cap would be 1.39 million tons
per year with a cap of 520,000 tons in the west. Beginning in 2015, the eastern cap
would be 1.3 million tons per year with a western cap of 320,000 tons. Beginning in
2020, EPA may tighten the annual emissions cap if necessary to achieve certain
enumerated air quality objectives. With respect to power plant toxics (i.e., hazardous air
pollutants or “HAPs”™), if the court-ordered EPA rulemaking concerning utility MACT is
delayed, the bill directs EPA to cut mercury emissions from coal plants by at least 90
percent by 2015.

A comparison between the emissions benefits of the proposed CAAA 2010 and EPA’s
proposed Transport Rule is instructive. CATF performed this analysis based on data
contained in EPA’s Transport Rule proposal as posted on its website and the EPA
analysis of the bill requested by Senators Carper and Vitter by letter dated April 15, 2010
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and provided by EPA on July 16, 2010.%° A direct comparison between the proposed
Clean Air Act Amendments of 2010 and the Transport Rule demonstrates that the bil}
would achieve far greater reductions, particularly of sulfur dioxide emissions, and thus
deliver greater air quality improvements and health-related benefits. The following
table® compares the national emissions and health benefits of the two proposed policies:

Annual Sulfur Dioxide Emissions, Lives Saved, and Monetized Benefits under
Transport Rule vs. CAAA of 2010

No-CAIR T i
emissions - i : : S e
TR AR ar | 41 | a0 ] 594
eniissions S : S S
CAAA2010 [ 38 34 BT e e

| cinigsions - SOl S O

g | T ete | 139 196662

saved o :
CAAA 2010 0 01779300
lives saved " | : ; R e

CAAA 2010 G890 b 2150 /3,800 L6000 & 44,4207
lives saved’ : ' : S S TR
over TR e : . G e e
Valuation of | $20 billion. | $15 Billion $27;bil‘l‘iéﬁ v f:$42;biﬂi(‘)n 18312 biil‘ioh
CAAAZ0T0 | : B o
over TR ol

o amem

TI6IS0 | 17416 |

The comparison makes clear that the proposed CAAA 2010 saves over 44,000 more lives
through 2025. This is true for two reasons: first, the CAAA 2010 sulfur dioxide cap is
tighter in the Transport Rule region; and, second, the CAAA 2010 is national in
geographic scope, meaning that it requires reductions in states that the Transport Rule
does not include.

The following table summarizes the costs and other economic impacts from the proposed
Transport Rule and the CAAA of 2010:
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Costs, Electricity Prices, Natural Gas Prices, and Coal Generation under the
Transport Rule and the CAAA of 2010 vs. No-CAIR Base Case

T CAAAT2010
2012 [ 2015 [ 2020 [ 2025
33058

Aransport Rule

%~Casts
(B§2006)

‘Electricity S Y o R I 12:4
Price .

“MillsfcWh

CNatural Gas
Piiee
$/MMBtu

ol 7 250 | a0s a4
Generation
11006 GWh

The cost of this bill is not too much to pay to save tens of thousands of lives per year,
clear the vistas in our national parks, help restore the health of our forests and lakes, cut
summer ozone smog, and virtually eliminate the power sector’s contribution to mercury
contamination in our fish. CATF submits that this represents a small price to pay and
many years overduc.

The eastern nitrogen oxide emissions caps under the CAAA of 2010 and the Transport
Rule are very similar, while the CAAA of 2010 would result in nitrogen oxide reductions
in the west that are not achieved under the Transport Rule. In its analysis, EPA estimated
the benefits of adopting a tighter nitrogen oxides cap in the east (.9 million tons per year
v. 1.3 million tons per year). EPA’s analysis suggests that the annual benefits of the
tighter cap ($10 billion in 2025) outweigh the annual costs ($1.5 billion in 2025) while
producing significant air quality improvements. This analysis should apply with equal
force to the Transport Rule, which contains the identical eastern nitrogen oxide cap for a
very comparable set of states. Accordingly, the sponsors of the proposed CAAA of 2010
should consider tightening the eastern nitrogen oxides cap during any mark-up of the bill
and, similarly, EPA should tighten the nitrogen oxides caps when it finalizes the
Transport Rule as EPA’s own analysis demonstrates the significant benefits of doing so.
EPA’s analysis of the proposed CAAA of 2010 also demonstrates that passage of the bill
would result in no noticeable increase in electricity or natural gas prices, no appreciable
decrease in coal generation or use, or shifts in coal production or use within coal-
producing regions.
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Senator CARPER. Senator Alexander will be pleased to know that
even though he wasn’t here, he was quoted. I think we have had
excellent testimony from each of you, and we are grateful for that,
for your contributions to the debate and hopefully the resolution of
these issues in the months to come.

I am just going to ask one question, and then I am going to head
out the door and turn the gavel over to Senator Voinovich.

A question, if I could, for Eric Svenson. In Mr. Korleski’s state-
ment, he indicated he is concerned about any tightening of the sul-
fur dioxide budget in the future might simply be technically really
infeasible. The Clean Air Act Amendments of 2010 that Senator Al-
exander and I and others have offered has much stronger sulfur di-
oxide marks than the Transport Rule.

We have heard from utilities that tighter targets are feasible, al-
though some would disagree on the timeline, as you know. But
most agree that the reductions are feasible.

Let me just ask, is PSEG on track to meet the levels and time-
tables in the Transport Rule, and second, do you believe that we
can easily meet tighter targets in SOx and NOy than in the Trans-
port Rule?

Mr. SVENSON. Relative to the question—thank you, Mr. Chair-
man, for the question—one is, PSEG is definitely on track to meet
the targets. As a matter of fact where we are today in our require-
ments, the status of our coal burning plants and other plants, I be-
lieve we are really 4 years ahead of schedule relative to what the
Transport Rule is going to require by 2014.

I actually also believe that PSEG’s fleet is actually well posi-
tioned for even the mercury MACT rule and as well as for meeting
future maximum achievable control technology requirements for
hazardous air pollutants. I believe there are a lot of things—at
least what I can see there—that are doable.

But having said that, always these things are case-specific and
so on. So as far as, health-based standards are going to be contin-
ually evolving. What I liked about the Transport Rule is it is con-
stantly reflecting that it is going to take that updated information
and there will be new requirements. I would like to point out that
in the industry—back between 1999 and 2008, the industry in-
stalled over 270 gigawatts—270 gigawatts— of natural gas-fired
generation. In a period of 2001 to 2003, installed 163 gigawatts of
that generation, of new natural gas-fired generation.

So my answer to you about can the industry adapt to these new,
more stringent requirements, it may not all come down to simply
adding back in controls onto a coal plant. It may necessitate, under
these caps, eventually phasing out a plant and repowering it with
a new natural gas combined cycle plant or something of that sort.
I believe that that is doable.

Senator CARPER. Thanks very much. I apologize to our witnesses
and my colleagues for slipping out on you. We all know we have
problems, certainly challenges on the environmental front, on the
health front. We also have challenges with respect to budget defi-
cits. We are looking at a budget deficit; we basically doubled our
Nation’s debt from 2001 to 2008. We are on track, if we are not
careful, to double it again over the next decade.
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One of the issues that we have worked on, Senators Coburn,
McCaskill, Collins, and I, on this legislation, in a day and age
where last year, almost $100 billion of improper payments, mostly
overpayments, made by Federal agencies, not including Depart-
ment of Defense, not including part of Medicare, $98 billion worth
of improper payments. We are saying with this legislation that the
President is going to sign in about 30 minutes that agencies, all
Federal agencies have to report their improper payments. They
have to stop making their improper payments. And they have to go
out and recover money that has been improperly paid, overpaid in
some cases, fraudulently paid.

So that is what we are about to do. And if we can do, after 6
weeks of effort, achieve a bipartisan consensus, bicameral legisla-
tion, that the President is going to sign, maybe, George, maybe, my
friend, maybe we can hammer something out here before you are
ready to ride off into the sunrise.

So with that said, the hearing is yours. I look forward to talking
with you this afternoon. Thank you. Thank you all.

Senator VOINOVICH [presiding]. One of the observations that I
have had even most recently is the issue of the various positions
taken by utilities depending on the percentage of energy generated.
In your particular case, according to this, you have 16,000
megawatts produced, and about 2,400 comes from coal. So that is
about 15 percent.

I suspect that if you got First Energy and AEP in the same room
with you they would have a different perspective on things just be-
cause of the fact of what they are burning in order to generate elec-
tricity. Just a comment that I make, and I would suspect that it
is a little bit easier for you to meet some of these things than it
may be for them because of their heavy reliance on coal. Would you
think that that statement kind of reflects reality?

Mr. SVENSON. I think that there is a reality to that. But what
I would just say is that a lot of it is not simply do I have more
coal or less coal. It is a matter of some of us have already put cer-
tain controls on sooner than others. So that is another reality, is
that what you will find is quite a disparity even within those who
are burning coal and have different levels of control, depending on
where we are in the country.

Senator VOINOVICH. The thing that would be interesting for me,
just to follow up on that, I know for example, because I have this
testimony from AEP, that they have spent $5 billion during the
last decade. They have reduced their NOyx 84 percent. That is prob-
ably reflective, Mr. Korleski, of what you are saying, that they have
done a pretty good job in NOx«. The rule could be, maybe not even
tight enough for the NOx.

On SOy, they are at 64 percent. Mr. Schneider, I was pleased
that you have indicated that they have made some real progress
on SO3. So the real issue, I think, is how do we make some sense
out of this and get something done. As many of you know I have
some real problems with the greenhouse gas emissions. I some-
times look at the emphasis that we are placing on greenhouse gas
emissions because that is an international problem that we can im-
pact upon.
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But I also think about NOy, SOx and mercury, which we have
some really good statistics on. One of the things that I am going
to look at, and I have been thinking about doing this, is who are
the people that, I think one of you said that we have 1,600 less—
maybe it was you, Mr. Schneider—that died. One of you did. The
issue is, where do those statistics come from?

Can you comment on that, Mr. Schneider? You have been fol-
lowing this for a long time. Where do we get those statistics that
say the State of Ohio health care costs have increased because of
bad air? Or in Ohio, X number of people are dead because of NOy,
SOy, and mercury?

Mr. SCHNEIDER. Senator, thank you for the question. There are
a number of different—actually there are hundreds of different
peer reviewed published studies that relate air pollution levels to
different diseases and death. There are obviously—there are both
prospective studies that look at what the prediction would be. But
in the last few years there have actually been retrospective studies
because the air pollution has gotten less. They have been able to
go back and look at the incidence of a lot of these deaths and dis-
eases over time and tease out from that, using their methodologies,
what would be attributable to the improvement in air quality.

So a lot of this is put together by, synthesized by the U.S. Envi-
ronmental Protection Agency when they do a recap for you of what
the benefits have been of the Clean Air Act both in the past and
going forward.

So these methodologies have been reviewed both by EPA’s
Science Advisory Board, which involves people from industry, peo-
ple from academia, environmental groups, State governments, and
so forth, but also by the National Academy of Sciences. So this is
all very well reviewed information that has stood the test of peer
review and publication. I think our view is that it is reliable. As
you heard there is a range of numbers that EPA mentioned. So
there is some uncertainty involved in the absolute magnitude de-
pending on which study you follow. That is why you saw that range
in Assistant Administrator McCarthy’s testimony.

But in general there is a robust set of scientific literature that
helps us put some numbers on the, I would phrase it the other
way, the benefits of cleaning up the air.

Senator VOINOVICH. I would appreciate it if you would share that
with my office. I don’t mean reports like this, but if you have exec-
utive summaries from a couple of groups I would be appreciative
of your giving them to me.

Mr. SCHNEIDER. Sure.

Senator VOINOVICH. Mr. Korleski, I see you have been, this is
what, your fourth year in the EPA. I remember back when I was
Governor, as I mentioned in my statement or comment and when
I was the former mayor of Cleveland, and I noted that somebody
mentioned Cleveland is still not doing its work. Interesting to find
out if it is all because of automobiles or what the cause is.

I know we wanted to get the ambient air standards taken care
of as soon as possible because we did have businesses that were
contemplating not expanding or even coming to the State because
of the fact that we hadn’t met the—and that meant they would
have to expend more money in order to do business in the State.
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The question I have is, from your perspective, or maybe from,
and I am sure you pay attention to the economic impact these
have, and you just said you met the 1997 standards?

Mr. KORLESKI. Yes, that is correct.

Senator VOINOVICH. What impact, if any, has this had on Ohio’s
economy and on its ratepayers? And I guess the next thing would
be is that you have a little problem with the timetable of imple-
menting these. I would also be interested in your perspective on
that. So what has happened in terms of what we already are doing,
and then if you look down the road, what impact do you think that
has on our State? The reason I mention it is because, as you well
know, we are one of the leaders in the United States in unemploy-
ment.

Mr. KORLESKI. Thank you, Senator. First, may I also say thank
you for your many years of service. I have always very much en-
joyed working with you. I very much respect the work that you
have done in the U.S. Senate. Thank you very much, and I shall
personally miss your services.

In answering your question, even 5 or 6 years ago, as I think I
mentioned, it was considered unthinkable that Ohio, and in par-
ticular the Cleveland and/or Cincinnati corridors would be able to
achieve the 1997 Ambient Air Quality Standard. We finally did it,
I think, for a number of reasons. Certainly one was putting con-
trols in over time, changing our rules to reflect more stringent re-
quirements on VOCs, on volatile organic compounds. I think it is
because you are seeing cleaner auto fleets. There is no question
that transportation has historically been an enormous source, a
contributory source to the ozone problem. And I think we are see-
ing our fleet slowly get cleaner, which is wonderful.

Frankly, I think, if I look back at the summer when the gas was
$4 a gallon, perhaps people were driving less and that made a dif-
ference. I think it is probably a whole suite of factors that allowed
us to get the point where we are today. But there is no question
that a lot of it has been more stringent rules, additional controls
on VOC sources, enforcement actions to get people to comply with
those VOC rules, certainly both Federal and State enforcement ac-
tions. It took a number of things to get there.

The biggest point that comes to mind when you raise that issue
is, while I am absolutely delighted to have finally achieved the
1997 standards State-wide, I am also troubled—that is probably
not the right word—I feel somewhat whipsawed by the fact that
back in 2008 there was a lower standard promulgated, and we ex-
pected there would be a lower standard. We certainly, I think Ms.
McCarthy is right, the Clean Air Act requires that the standard be
reviewed and amended as appropriate every 5 years.

So in 2008 the standard was lowered to .075, if I'm remembering
my numbers correctly. And we were just beginning to gear up to
figure out, what do we do now? More VOC controls? Let’s look at
the transportation sector, et cetera.

Then shortly after—and this is not about politics at all—but
shortly after the new Administration took place, there was a deci-
sion that that needed to be reviewed. Based on a number of rea-
sons it was reviewed, and I believe my colleague, Mr. Schneider,
is right, that it is likely here when they propose or when they final-
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ize a standard it will be considerably lower than the 2008 stand-
ard.

The difficulty that that places on Ohio, which undoubtedly is a
heavy coal State, and you and I both know that, but the difficulty
that that places on Ohio when you are changing standards that
rapidly is we never have enough time. And I think industry and
other regulated entities don’t have enough time to get their feet
clearly on the ground to figure out where are we going, what are
we going to have to do, let’s get a plan, let’s move forward, let’s fix
this and meet the standard.

It is difficult when you are constantly being asked to hit a mov-
ing target. I think anyone who has ever tried to any sort of a busi-
ness, any sort of a regulatory agency, or anything realizes when
you are hitting moving targets you are never on solid ground; you
don’t know exactly what is coming next, how soon will it change
again, what are we going to have to do, are we going to have start
over, are we just going to have basically toss out our older imple-
mentation plans, even plans that we had submitted just a year or
two ago, et cetera. It creates great uncertainty across the board,
uncertainty which hampers my ability to regulate effectively, un-
certainty which hampers businesses’ ability to function with a pre-
dictability and certainty that we all hear about so often.

It also presents great economic uncertainty in terms of, for busi-
nesses, OK, what is going to happen in that State? Are those coun-
ties going to be in attainment or non-attainment? If they are non-
attainment the issues that you raised a moment ago are still very
much with us. Businesses are reluctant to locate or expand in non-
attainment areas because it is more difficult. It is becoming more
difficult to find the offsets. It is becoming more difficult and more
expensive, certainly, to put on the additional controls that you
would need in a non-attainment area.

But I think with all that, again, I go back to the biggest problem
that I struggle with as a director, is continuing uncertainty about
where the Federal and consequently the State regulatory system is
heading. What are the rules that we are going to live by? You com-
mented earlier and pointed out a portion of my testimony where I
suggested a 10-year timeline before we started changing budgets.
Maybe 10 years is too long. I am happy to talk to Ms. McCarthy
and anybody else about that.

But if you talk about proposing or finalizing a standard and then
within some very short period of time changing it again because of
a change in the National Ambient Air Quality Standard, again we
will continue to have this whipsaw effect, this uncertain foundation
that everybody is trying to operate on. It will cause great confusion.

And Senator, I will be very candid. I am the EPA Director of the
State of Ohio. It is first and foremost my responsibility to protect
the public health and welfare and to protect the environment. That
is my job. But having gone through and still living through the re-
cession that we are seeing in Ohio, and seeing those very real-
world impacts with respect to job losses and unemployment and
families being unable to hold body and soul together and children
being unable to have appropriate nutrition and to be educated
properly, et cetera, I view that my job as a director, I have to take
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those real-world economic considerations into effect, well, I am not
doing my job.

I can be as theoretical as I would like to be, I can look at as
many epidemiological studies and as many modeling activities as
I can. But at the end of the day I have to look at what is happening
on the ground in Ohio, and do people understand what the ground
rules are, do they know where we are going. If the answer to those
questions is no, I think we all suffer.

I am sorry, that is a very long, long way around to answering
your question, but I think that is how I would address it.

Senator VOINOVICH. I would be interested, and Senator Carper
has left the gavel to me, but you have heard Mr. Korleski’s testi-
mony, all the other three witnesses. I will give you an opportunity
to comment on what he had to say, and then we will end the hear-
ing.

Mr. SVENSON. Senator, if I could make a comment on Mr.
Korleski’s comments.

Senator VOINOVICH. By the way, one of the things that maybe I
can get the staff to do, I would be interested in knowing how many
other States find themselves in the predicament that you do, and
that is that you did the 1997, then the 2008 came out, and that
was lower. And now there is some revision of that in terms of their
respective SIPs because you have to put the SIP together. It takes
a long time to do that. Then you get the SIP done, and then some-
body comes along and says, hey, we changed this; it is going to be
lower. Then you have to go back and again look at the SIP to figure
out how do you get it done.

Mr. SVENSON. Senator, just a comment on Mr. Korleski’s com-
ments. First of all, New Jersey, most of the Northeast, where I am
from, has been persistently into a non-attainment situation. Just to
put it into business perspective, there is a provision in the Clean
Air Act that is called section 185. It is a fee provision that says if
you were in a severe or extreme non-attainment area back in the
original 1990 Act amendments for ozone, if you didn’t meet the at-
tainment deadlines that were spelled out in the 1990 Act that there
would be fees imposed, so much per ton per each source. It was
$5,000 per ton, modified for a cost index.

Today, even though the EPA is not yet collecting that or the
States are not collecting that because that is a requirement that is
in the, at least in the Act, there have been some court cases from
California on this, we have looked, as a company, at a reserve for
this. It is to the tune of about $6 million to $8 million a year, and
we have been doing so for the past 2 years. That is a hard, real
fact of being in a non-attainment area as to what it means.

There are other businesses that are also NOx emitters and VOC
emitters. They are likely booking the same in our State as well as
other States that had severe or extreme ozone non-attainment.

So that is why there is a real, you asked a while back about per-
spective, why do I hear different views from different utilities. It
is not just simply the makeup of our fleet, but it is also where we
are located. Nobody wants to be in a non-attainment area. There
are not just simply the heath-based issues. There are economic
issues. That is significant.
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But quite frankly, your State is contributing to my State’s non-
attainment. And you are causing jobs to flee my State. And they
are hurting the Northeast. So said directly, when you are not doing
what we think is required under the Clean Air Act you are hurting
my State and making it more difficult and causing unemployment
to occur.

Put another way, too, we are talking about jobs. A lot of these
control requirements are going to require retrofit of technologies.
At the height of Mercer and Hudson’s construction for the back-end
technologies of scrubbers, SCRs, bag-houses, the height of construc-
tion over a 3-year period, 1,600 construction jobs, I would suggest,
by the way, 25 permanent operating positions have been created at
each one of those coal plants for the back-end control technology.

So there are, yes, there are costs in terms of costs borne in rates.
The flip side of that is there are jobs created, needed construction
jobs, as a result of this. I do agree with Mr. Korleski’s comment
about whipsawing. There has to be some certainty. I believe that
the Assistant Administrator has really reached out to try over the
past year to bring in the industry, Department of Energy, FERC,
and others in the environmental community to anticipate what
these emerging requirements are going to be to provide a road
map. And actually it is some of our members of industry and others
that have actually created some of the uncertainty because of the
litigation and other things that have actually derailed what other-
wise would have been in place by now.

Senator VOINOVICH. Well, the argument on that might be that
because of the fact that they feel that it is arbitrary, that they go
to court in order to do it, and if they felt that it was less arbitrary
and had more time they might not be going into court.

I am very familiar with what you are talking about. I was Chair-
man of the National Governor Association. One of the biggest mis-
takes I made was to put Christine Todd Whitman in charge of the
environment when I was with the NGA. There has always been
this problem that Ohio is responsible for our situation.

I thought that when we came forward with the Clear Skies that
there was some understanding that that would eliminate the need,
I think what are they, 126 petitions that the States file that they
are saying, they have to file a petition in order to kind of say to
the EPA, our problem, we are not creating our problem, somebody
else is doing it, and kind of give them some relief. I thought at that
time, the way it all worked out, that that would have eliminated
some of what you are talking about.

Does anybody want to comment on that?

Mr. SNYDER. I was actually going to respond to the previous
question and respond to some of the comments.

Senator VOINOVICH. The point is that the issue here is that you
have States that feel that they are being penalized because other
States aren’t doing what they are supposed to be doing. I guess in
Ohio we could argue that maybe we have problems because of
Gary, Indiana, or whatever. Everybody is being impacted, and you
would argue that you are being more impacted than Ohio is from
air transport.

So the point is, how do you work that out?
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Mr. SNYDER. I think we are beyond the point of State versus
State in this. I think some of the maps that you see show that now
we are all in this together. And we all need to do our part to reduce
emissions, to provide the benefits of clean air to all of our resi-
dents. EPA has an obligation to set air quality standards that pro-
tect public health. And we take that seriously, just like Mr.
Korleski.

It is my job, it is my boss’s job, Commissioner Pete Grannis, to
achieve, to meet those standards, to protect the environment of our
people. That can be a difficult job when EPA lowers the stand-
ards—as we are already controlling the smallest products, con-
sumer products, small sources—to find additional ways of getting
the emission reductions. But we take that seriously, we do that.

But what I think EPA recognizes with this Transport Rule is
that we need the reductions on a regional basis, and it benefits all
of us. It benefits us in New York if there are emission reductions
in Ohio and Pennsylvania and New York. And as that map shows
it benefits the people in Ohio, Pennsylvania, and New York also.

It is a hard job to keep up with EPA’s standards. But EPA has
its job, and we have our job. And so far we have succeeded in doing
it.

I would like to make just a couple of points about the certainty
question that has been raised a couple of times. This Transport
Rule leaves many of the large sources uncontrolled. And so when
EPA takes the next step and promulgates another transport rule,
that is not going to mean additional controls on a plant that al-
ready has a scrubber and already has SCRs in place. It means the
next plant will put scrubbers and SCRs on its facility to control
emissions.

So I don’t think that the certainty issue is really that much of
a problem.

One final point on certainty is I think the best way of providing
certainty is aligning all these obligations. EPA is doing a good job
of that, especially with coming out with the mercury rule next year.
I think the missing piece is climate. If Congress passes a climate
bill then industry knows with greater certainty what the future
holds, and it can make those investment decisions for the next 20
or 30 years with more certainty.

Senator VOINOVICH. Mr. Schneider, then we will wrap it up.

Mr. SCHNEIDER. Senator, I really couldn’t add anything to what
my colleagues have done. They have done a great job of explaining
this issue. I guess, speaking to someone who is from Ohio, I would
just say that Ohio stands to benefit the most from this, and I think
it is in part because of what you said that this transport into Ohio
from other States. I urged EPA to provide for this hearing a great
map, which shows, we have a mental image in our mind that the
air always blows from Ohio up to the northeast, that sort of the
end of the tailpipe thing. But in fact, and that is the way weather
systems move.

But when there is a bad air day the systems as you know also
are cyclonic. If you look at the weather maps, everything is in a
circle. We are breathing all the same air in one big pool. And what
actually gets emitted in the mid-Atlantic States blows back into
you.
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So what Mr. Snyder said is exactly right; we are really all in this
together, and I hope we can get past the idea that it is a blame
game and look at these provisions as a good neighbor policy. We
are close, as these maps show. We are very close to a solution for
a lot of this. I think if we can move incrementally forward to tight-
en the Transport Rule or to pass the legislation that you and Sen-
ator Carper have been working on and crafting, we can meet a lot
of the objectives that we have been working on for over a decade.

Senator VOINOVICH. I want to thank the witnesses for being here
today. It has been enlightening for me. Thank you.

[Whereupon, at 11:25 a.m., the Subcommittee was adjourned.]
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