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QUALITY SCIENCE FOR QUALITY AIR 

TUESDAY, OCTOBER 4, 2011 

HOUSE OF REPRESENTATIVES, 
SUBCOMMITTEE ON ENERGY AND ENVIRONMENT, 

COMMITTEE ON SCIENCE, SPACE, AND TECHNOLOGY, 
Washington, DC. 

The Subcommittee met, pursuant to call, at 10:04 a.m., in Room 
2318 of the Rayburn House Office Building, Hon. Andy Harris 
[Chairman of the Subcommittee] presiding. 
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1 For the first time, during the 1997 revision of the PM NAAQS, EPA established separate 
standards for fine particulate matter (smaller than 2.5 micrometers or PM2.5) and coarse partic-
ulate matter (smaller than 10 micrometers or PM10). 

HEARING CHARTER 

COMMITTEE ON SCIENCE, SPACE, AND TECHNOLOGY 
SUBCOMMITTEE ON ENERGY AND ENVIRONMENT 

U.S. HOUSE OF REPRESENTATIVES 

Quality Science for Quality Air 
TUESDAY, OCTOBER 4, 2011 

10:00 A.M.–12:00 P.M. 
2318 RAYBURN HOUSE OFFICE BUILDING 

Purpose 
On Tuesday, October 4, 2011, the Subcommittee on Energy and Environment of 

the Committee on Science, Space, and Technology held a hearing to examine the En-
vironmental Protection Agency’s (EPA) process for setting standards under the 
Clean Air Act including (1) the role of scientific advice from the Clean Air Scientific 
Advisory Committee (CASAC) and similar bodies, (2) the economic underpinnings of 
EPA’s Regulatory Impact Analyses, and (3) the assumptions, models, and data used 
in projecting compliance, technological standards necessary to achieve compliance, 
and environmental benefits associated with proposed and finalized rules. 

Witnesses 

• Dr. Roger O. McClellan, Advisor, Toxicology and Human Health Risk Anal-
ysis 

• Dr. George Thurston, Professor, New York University School of Medicine 
• Dr. Michael Honeycutt, Chief Toxicologist, Texas Commission on Environ-

mental Quality 
• Dr. Robert F. Phalen, Professor of Medicine and Co-Director, Air Pollution 

Health Effects Laboratory, University of California, Irvine 
• Dr. Anne E. Smith, Senior Vice President, NERA Economic Consulting 
• Mr. J. Edward Cichanowicz, Consultant. 

Background 
Originally passed in 1963, the Clean Air Act underwent significant amendments 

in 1970, 1977, and 1990. The CAA provided the EPA the statutory authority to reg-
ulate air pollution to address public health and welfare concerns. Under the CAA 
statutory framework, the Agency is required to set goals of reducing emissions from 
both stationary and mobile sources. 

National Ambient Air Quality Standards 

The foundation of the CAA is based primarily on the concept of nationwide air 
quality goals and the development of individual state plans to meet those goals. 
EPA has identified six ‘‘criteria pollutants’’ that are most prevalent and necessary 
to the protection of public health and welfare for National Ambient Air Quality 
Standards (NAAQS): sulfur dioxide (SO2), particulate matter (PM), 1 nitrogen oxides 
(NOχ), carbon monoxide (CO), ozone (O3), and lead (Pb). For each of these pollut-
ants, EPA established a ‘‘primary’’ standard at a level designed to protect the public 
health within an ‘‘adequate margin of safety.’’ In addition, the statute allows EPA 
to set a secondary NAAQS to protect public welfare. At this point, EPA has not set 
secondary standards at different levels than the primary standards. 

The standards themselves are not directly enforceable. Rather, NAAQS establish 
ceilings for concentrations of criteria pollutants in ambient air. States are required 
to develop their own State Implementation Plans (SIPs) which outline the measures 
the State will take to meet the reduction required by the standard (attain) or stay 
in compliance with the standard (maintain). For example, a SIP may include emis-
sion limits for power plants, refineries and manufacturing facilities within the state, 
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2 Lead Industries Assn., Inc. v. EPA, 647 F.2d 1130, 1148 (CADC 1980) and Whitman v. 
American Trucking (February 2001). 

3 http://yosemite.epa.gov/sab/sabpeople.nsf/WebCommittees/CASAC. 
4 http://republicans.energycommerce.house.gov/Media/file/Letters/112th/030811inhofe.pdf. 
5 http://epw.senate.gov/public/index.cfm?FuseAction=Files.View&FileStore¥id=d55fa42f- 

7c41-456e-893f-2963eb26e07e. 
6 CAA 112(d)(2). 

or fuel specifications for emission reductions from mobile sources. SIPs must be ap-
proved by EPA. If EPA determines that a SIP will not be able to attain or maintain 
the NAAQS concentrations, EPA can require States to abide by a Federal Imple-
mentation Plan (FIP) until such time that the State develops an approvable SIP. 
Further, if a State fails to submit a SIP, fails to submit an adequate SIP, or fails 
to implement a SIP, certain sanctions may be imposed; for example, the State may 
be banned from receiving Federal highway grants. 

Under the CAA, each NAAQS must go through a review every five years in order 
to ensure the standards were protecting public health according to the most recent 
scientific findings. After a scientific assessment and receipt of expert advice, the Ad-
ministrator uses his or her own judgment to determine whether or not and to what 
extent an NAAQS is to be revised. Several Supreme Court cases 2 limited the abil-
ity of EPA to take cost into consideration when setting the NAAQS. However, EPA 
still prepares a Regulatory Impact Assessment (RIA) that details the Agency’s ex-
pected costs and benefits. 

Clean Air Scientific Advisory Committee 

NAAQS reviews also include a scientific assessment phase in which EPA assesses 
the scientific and technical data and provides opportunities for public and expert re-
view of relevant staff documents. EPA then provides these documents to the Clean 
Air Scientific Advisory Committee (CASAC) for review and feedback. CASAC typi-
cally provides the Administrator of the EPA with a recommended concentration 
range for a particular NAAQS that it believes the scientific literature justifies. 

According to the EPA, CASAC ‘‘provides independent advice to the EPA Adminis-
trator on the technical bases for EPA’s national ambient air quality standards. Es-
tablished in 1977 under the Clean Air Act (CAA) Amendments of 1977 (see 42 
U.S.C. § 7409(d)(2)), CASAC also addresses research related to air quality, sources 
of air pollution, and the strategies to attain and maintain air quality standards and 
to prevent significant deterioration of air quality.’’ 3 

In providing this advice, CASAC comments on EPA staff documents and responds 
to charge questions from EPA staff. CASAC is comprised of seven permanent mem-
bers that are supplemented by more than a dozen additional scientists that are ap-
pointed to join them for individual NAAQS reviews. 

In recent months, several Members of Congress 4 have raised questions regarding 
the objectivity and independence of the CASAC in providing this scientific advice 
to EPA. 5 

Hazardous Air Pollutants 

The CAA distinguishes between two types of pollutants: aforementioned criteria 
pollutants (e.g., NOχ, SO2, PM, etc.) and hazardous air pollutants (HAPs). HAPs 
theoretically pose similar public health concerns as criteria pollutants but are much 
less ubiquitous; therefore, a different standard setting regime was established. The 
National Emission Standards for Hazardous Air Pollutants (NESHAPs) was estab-
lished to deal with these nonconventional pollutants. The 1990 amendments re-
quired HAPs regulations to consider cost and technological feasibility. Further, the 
statute directed EPA to develop standards by industrial source category (e.g., acid 
gases) rather than focus on individual pollutants. 

Maximum Achievable Control Technology 

The mandating of NESHAPs by the 1990 CAAA set the course for the rapid devel-
opment of technology-based standards for all major and industrial source categories 
that emit HAPs. These standards are known as Maximum Achievable Control Tech-
nologies, or MACT. MACT standards are to be based on the ‘‘maximum degree of 
reductions and emissions deemed achievable for the category or subcategory, the 
EPA administrator, taking into consideration the cost of achieving the reduction, 
any non-air-quality health and environmental impacts and energy requirements, de-
termines is achievable for new or existing sources.’’ 6 
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Scientific Inputs for Standard Setting Under the Clean Air Act 

Throughout the development of both NAAQS and NESHAP standards, EPA is re-
quired to provide scientific justification for the regulations. The initial inputs in-
clude information regarding the effects of pollutants on public health and welfare. 
EPA must provide information that demonstrates that criteria pollutants or HAPs 
within the ambient air at current concentrations constitute a threat to public 
health. The health risk is estimated through a scientific assessment, and the public 
and expert advice is provided to EPA. The Court has ruled that EPA may not take 
cost into account when establishing NAAQS levels, though Executive Orders have 
required that such costs must still be analyzed through a regulatory impact assess-
ment. For MACT, EPA must take cost into account, and may not set a standard 
that protects the public health to a level that has no risk of health effects. Finally, 
EPA is required for the MACT to conduct a technological feasibility analysis to de-
termine if the technology to reduce emissions of pollutants is available and cost ef-
fective. Again, although EPA is not required to conduct a similar analysis in the 
case of NAAQS levels, the Agency still does a technical assessment when developing 
the regulatory impact assessment. 

The results of these scientific inputs: health, risk, cost and technology, provide the 
basis and necessary justification for EPA to move forward with setting a standard 
or making an existing standard more stringent. The Science, Space, and Technology 
Committee will examine the process by which the quality of the scientific inputs af-
fects the overall justification for regulation, and the importance of that process in 
ensuring that only appropriate and necessary rules are promulgated. 

Relevant Current Proposed and Finalized (but under review) Rules 

The following regulations pertain to the aforementioned Clean Air Act authorities: 
• National Emission Standards for Hazardous Air Pollutants from Coal- and Oil- 

fired Electric Utility Steam Generating Units and Standards of Performance for 
Electric Utility Steam Generating Units; 

• National Emission Standards for Hazardous Air Pollutants for Area Sources: In-
dustrial, Commercial, and Institutional Boilers; 

• National Emission Standards for Hazardous Air Pollutants for Major Sources: 
Industrial, Commercial & Institutional Boilers and Process Heaters; 

• Portland Cement Manufacturing NESHAP and NSPS; 
• Review of the Primary National Ambient Air Quality Standard for Sulfur Diox-

ide; 
• Review of the Primary National Ambient Air Quality Standard for Ozone; 
• Review of the Primary National Ambient Air Quality Standard for Particulate 

Matter; 
• Review of the Primary National Ambient Air Quality Standard for Lead; 
• Cross-State Air Pollution Rule. 
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Chairman HARRIS. The Subcommittee on Energy and Environ-
ment will come to order. 

Good morning. Welcome to today’s hearing entitled ‘‘Quality 
Science for Quality Air.’’ In front of you are packets containing the 
written testimony, biographies and Truth in Testimony disclosures 
for today’s witness panel. I recognize myself for five minutes for an 
opening statement. 

I thank our witnesses for being here today to provide their exper-
tise on the process for incorporating quality science into Clean Air 
Act standards. In the debate over EPA issues, it can often seem 
like two ships passing in the night: one side talking about jobs, the 
other discussing children’s health. This hearing is designed to pro-
vide context to this conversation and to examine the science and 
technology assumptions behind air quality standards. 

It is important to note at the outset that overall air quality in 
the United States is excellent. By any objective metric, air quality 
and related human health has improved dramatically, and the lev-
els of every major air pollutant have plummeted over the last three 
decades. Most of America meets increasingly stringent EPA stand-
ards. 

Despite these improvements, the unprecedented pace of EPA’s 
Clean Air Act agenda requires us to ask two basic questions: are 
we using common sense in establishing environmental standards, 
and how low is low enough? 

Unfortunately, whether it is the Cross-State Air Pollution Rule, 
National Ambient Air Quality Standards for ozone or fine particu-
late matter, or the so-called utility MACT rules, these questions 
are being ignored and EPA is moving ahead promulgating major, 
job-destroying regulations on the basis of shaky, and often secret, 
science. 

Now, both as a physician and the Chairman of a Subcommittee 
overseeing what is supposed to be science at EPA, I was alarmed 
to hear Administrator Lisa Jackson explain two weeks ago that 
particulate matter ‘‘does not make you sick. It is directly causal to 
dying sooner than you should’’ and that ‘‘if we could reduce particu-
late matter to healthy levels, it would have the same impact as 
finding a cure for cancer.’’ 

Now two weeks ago, Assistant Administrator Gina McCarthy had 
a hard time explaining how the Cross-State Air Pollution Rule 
would avoid ‘‘up to 34,000 deaths’’ at a committee hearing in this 
room. Given the imprecise justification for those 34,000 avoided 
deaths, the Administrator’s claim of 572,000 avoided deaths, which 
is the number who die from cancer each year, is patently ridicu-
lous. 

I would hope that, of all people, members of the President’s Cabi-
net would be responsible enough to ensure any public health claims 
are grounded in science, not hyperbole, and if our current air is 
such a threat to human health that it is killing hundreds of thou-
sands of people each year, I am very interested to review the infor-
mation that the Agency relies on in establishing this relationship. 

Accordingly, I have asked EPA to make the federally funded data 
sets and associated science upon which these health claims appear 
to be based publicly available. But because the EPA is not trans-
parent with the sources of their data, from what we have seen so 
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far, EPA seems to rely on making statistical hay out of minor asso-
ciations between pollutants and premature mortality. This is not 
quality science; this is press-release science in which public rela-
tions is considered more important than an honest, transparent, 
scientific discussion of environmental outcomes and human health. 

One glaring example is the EPA’s justification of these major 
Clean Air Act regulations on the basis of double-counting the 
health benefits of lower particulate matter levels. Without these co-
incidental co-benefits, none of these rules would have passed a sim-
ple cost-benefit analysis. 

Just last week, EPA’s Inspector General released a report high-
lighting the agency’s inability to follow basic peer review and sci-
entific integrity guidelines in developing its endangerment finding 
on carbon dioxide. I am concerned that similar problems plague 
EPA’s Science Advisory Board and the Clean Air Scientific Advi-
sory Committee, or CASAC. We are not seeking to denigrate the 
participating scientists, but there are questions raised by the IG 
that need to be asked about the independence of these bodies. In 
many cases, these panels suffer from little turnover, financial con-
flicts, a lack of balance and transparency, and, perhaps most im-
portantly, panelists that are peer reviewing their own work. 

There are also a number of signs that this EPA is under-
estimating the time and cost to install pollution control technology 
that is required. For example, there is no power plant in America 
that can meet the three requirements proposed by EPA in the Util-
ity MACT Rule. 

I am pleased that the House of Representatives has begun push-
ing back against this job-killing regulatory agenda through legisla-
tion like the recently passed TRAIN Act, and I hope that the rec-
ommendations of our panelists today will help guide our oversight 
of EPA science going forward. 

[The prepared statement of Mr. Harris follows:] 

PREPARED STATEMENT OF SUBCOMMITTEE CHAIRMAN ANDY HARRIS 

The hearing will come to order. I thank our witnesses for being here today to pro-
vide their expertise on the process for incorporating quality science into Clean Air 
Act standards. 

In the debate over EPA issues, it can often seem like two ships passing in the 
night: one side talking about jobs, and the other discussing children’s health. This 
hearing is designed to provide context to this conversation and to examine the 
science and technology assumptions behind air quality standards. 

It is important to note at the outset that overall air quality in the United States 
is excellent. By any objective metric, air quality and related human health has im-
proved dramatically, and the levels of every major air pollutant have plummeted 
over the last three decades. Most of America meets increasingly-stringent EPA 
standards. 

Despite these improvements, the unprecedented pace of EPA’s Clean Air Act agen-
da requires us to ask two basic questions: ‘‘Are we using common sense in estab-
lishing environmental standards?’’ and ‘‘How low is low enough?’’ 

Unfortunately, whether it is the Cross-State Air Pollution Rule, National Ambient 
Air Quality Standards for ozone or fine particulate matter, or the so-called utility 
MACT rules, these questions are being ignored and EPA is moving ahead promul-
gating major, job-destroying regulations on the basis of shaky (and often secret) 
science. 

Both as a physician and the Chairman of a Subcommittee overseeing what is sup-
posed to be science at EPA, I was alarmed to hear Administrator Lisa Jackson ex-
plain two weeks ago that particulate matter ‘‘does not make you sick. It is directly 
causal to dying sooner than you should’’ and that ‘‘if we could reduce particulate 
matter to healthy levels, it would have the same impact as finding a cure for cancer.’’ 
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Two weeks ago, Assistant Administrator Gina McCarthy had a hard time explaining 
how the Cross-State Air Pollution Rule would avoid ‘‘up to 34,000 deaths.’’ Given 
the imprecise justification for 34,000 avoided deaths, the Administrator’s claim of 
572,000 avoided deaths is patently ridiculous. 

I would hope that, of all people, members of the President’s cabinet would be re-
sponsible enough to ensure any public health claims are grounded in science, not 
hyperbole, and if our current air is such a threat to human health that it is killing 
hundreds of thousands of people each year, I am very interested to review the infor-
mation that the Agency relies on in establishing this relationship. Accordingly, I 
have asked EPA to make the federally-funded data sets and associated science upon 
which these health claims appear to be based publicly available. 

Because the EPA is not transparent with the sources of their data, from what we 
have seen so far, EPA seems to rely on making statistical hay out of minor associa-
tions between pollutants and premature mortality. This is not quality science; this 
is press release science in which public relations is considered more important 
than an honest and transparent discussion of environmental outcomes and human 
health. One glaring example is EPA’s justification of these major Clean Air Act reg-
ulations on the basis of double-counting from the health benefits of lower particulate 
matter levels. Without these coincidental co-benefits, none of these rules would have 
passed a simple cost-benefit analysis. 

Just last week, EPA’s Inspector General released a report highlighting the Agen-
cy’s inability to follow basic peer review and scientific integrity guidelines in devel-
oping its endangerment finding on carbon dioxide. I am concerned that similar prob-
lems plague EPA’s Science Advisory Board and the Clean Air Scientific Advisory 
Committee or CASAC. We are not seeking to denigrate the participating scientists, 
but there are questions raised by the IG that need to be asked about the independ-
ence of these bodies. In many cases, these panels suffer from little turnover, finan-
cial conflicts, a lack of balance and transparency, and, perhaps most importantly, 
panelists that are peer reviewing their own work. 

There are also a number of signs that this EPA is underestimating the time and 
cost to install pollution control technology that is required. For example, there is 
no power plant in America that can meet the three requirements proposed by EPA 
in the utility MACT rule. 

I am pleased that the House of Representatives has begun pushing back against 
this job-killing, regulatory agenda through legislation like the recently-passed 
TRAIN Act, and I hope that the recommendations of our panelists today will help 
guide our oversight of EPA science going forward. 

Chairman HARRIS. The chair now recognizes Mr. Miller for an 
opening statement. 

Mr. MILLER. Thank you, Mr. Chairman. I appreciate your hold-
ing this hearing. The EPA does have before us the need, often court 
imposed, to issue new and updated regulations, and we should re-
view what those regulations are based on and what we really get 
out of them, but the Clean Air Act’s history speaks for itself. It is 
not just the EPA’s own estimates. Those estimates have been 
broadly supported by public health experts, neutral experts, those 
who truly do not have a financial ax to grind, who are not em-
ployed by the industry, either directly or as consultants or as ex-
perts or whatever else. EPA’s own estimates are that in the first 
20 years of the Clean Air Act, the Clean Air Act has prevented 
more than 200,000 premature deaths and almost 700,000 cases of 
chronic bronchitis, and the benefits continue to grow and grow. The 
Chairman said correctly the air quality is much better in the 
United States. That is because we have had the Clean Air Act in 
effect for 40 years. It has not been because of the benevolence of 
industry. It has been because there has been an Act in place that 
has been enforced by the Environmental Protection Agency, in 
some instances, kicking and screaming, but still enforced, enforced 
if not by the Agency at least by the courts requiring the Agency 
to follow the law. 
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And the blame for these regulations for the effect on jobs is not 
really something we can attribute to the industry because there are 
many in the industry that support the regulations and think that 
they need to be tougher than they are, and many have advocated 
for that. But politicians have learned that there is a political value 
in creating a villain, creating a demon, and they have made the 
EPA their demon, so there is no room between their image of the 
EPA as a rogue agency that is enforcing the Clean Air Act, signed 
by President Nixon, later strengthened by President Bush. So de-
monizing the EPA by making specious claims that their regulations 
kill jobs also without any particularly well-grounded basis while ig-
noring all the benefits for public health and the economy is another 
cynical effort to gain votes and get Americans to vote against their 
own self-interest. Americans aren’t buying it. Polls show that 
Americans understand the importance of the EPA and understand 
the importance of environmental protection, support clean air and 
water, and do not believe that pollution and damage to the public 
health is the price that we have to pay for prosperity. 

But in this Congress we have seen an unrelenting attack on envi-
ronmental protection. There have been 136 votes so far, all to 
ratchet back environmental protections, the most extreme example, 
the TRAIN Act, and nobody opposes transparency. I have pushed— 
for four years as Chairman of the Science Committee’s Sub-
committee on Oversight, I have pushed hard for transparency and 
we should have that, but we also know that the arguments about 
process are usually driven by folks who are not happy with the re-
sult of the process, and if you don’t like the result, you almost 
never like the process. 

The Inspector General did criticize, it is true, some of the proc-
esses of the EPA but also said that the EPA’s processes that they 
did use complied with the statute, and they said that there was no 
reason to think that the result would have been any different if the 
processes had been different. I think we should continuously im-
prove the processes. Process does matter. But the characterization 
of the Inspector General’s report is simply not correct. 

So with significant progress over the last 40 years, I think we 
should look at how to build on that, continuing to improve the 
quality of our air, recognizing the importance of that to a strong 
economy. Premature deaths cost our economy. People having bron-
chitis and not being able to go to work cost our economy. Stronger 
environmental protections also push industry to develop new tech-
nologies and have in fact increased jobs in various areas. 

So we have proven time and again that worker productivity im-
proves better if there is clean air. Agricultural yield is improved if 
there’s clean air. There is a reduction in mortality and illness and 
other economic and public health benefits that far outweighs the 
cost of compliance. Of course, we should consider the costs of com-
pliance but we should also include the effect on the public health 
as well. 

Thank you, and I yield back. 
[The prepared statement of Mr. Miller follows:] 
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PREPARED STATEMENT OF RANKING MEMBER BRAD MILLER 

I want to thank Chairman Harris for holding a hearing to discuss the science un-
derpinning the 40-year-old landmark legislation, the Clean Air Act. While I disagree 
with some of the opinions of my colleagues and the witnesses, I understand the tim-
ing and motivations behind this hearing. As we look forward to the EPA issuing 
new and updated pollution regulations, it is worth reminding ourselves of what they 
are based on and what we get out of them. In that regard, the Clean Air Act’s his-
tory of protecting public health speaks for itself. 

In the four decades since it was signed, the Clean Air Act has saved hundreds 
of thousands of lives. Even in its first 20 years—as emissions reductions were just 
beginning—EPA figures show that the Clean Air Act prevented more than 200,000 
premature deaths and almost 700,000 cases of chronic bronchitis. 

And these benefits to the public will continue to grow. The EPA projects that by 
2020, the Clean Air Act will prevent roughly 230,000 deaths, 200,000 cases of heart 
disease, and 2.4 million asthma flare-ups every year. These will have a real eco-
nomic effect by keeping children and adults out of the hospital and saving the na-
tion from 22.4 million missed school and work days per year, providing upwards of 
$2 trillion in economic benefits by 2020. These benefits would far exceed the original 
costs by 30 to 1. That’s not a bad investment by any standard. 

The Clean Air Act is hardly the economy-killer that so many claim. Over the last 
20 years, while emissions of the six principal air pollutants were reduced by an ad-
ditional 41 percent, the Nation’s Gross Domestic Product has increased by more 
than 64 percent. And we not only got cleaner air, but entirely new technology sec-
tors to boot. In fact, GDP has risen by more than 200 percent since the Act was 
signed 40 years ago, and this is in spite of the doomsday prophesies of widespread 
economic disruption and industrial collapse that some said would result from envi-
ronmental regulations. These claims have been proven wrong time and again, and 
we should expect to look back and regard the alarmism of today as no different. 

To be fair, the blame for misguiding the public on the costs and benefits of regula-
tions cannot be laid solely at the feet of industry that in the end exists to turn a 
profit. In fact, ‘‘industry’’ is hardly uniform in its regard for environmental regula-
tions, with many industrial stakeholders clearly advocating in favor of the new reg-
ulations. It depends on how they have invested. And even those on the losing end 
of EPA’s regulations are often complaining about the process or timeline, knowing 
that the eventual regulation will be the same. 

Unfortunately, there is a more troubling force at play here as politicians have dis-
covered the distinct political value of vilifying the EPA. To them, there is no middle 
ground, and no room for negotiation or compromise with this ‘‘rogue agency.’’ In po-
liticizing the issue—sometimes far beyond the comfort level of the industries they 
profess to champion—there also seems to be no limit to the hysterics. In a recent 
hearing on the EPA’s transport ruIe before this Committee, a witness actuaIly stat-
ed that the rule will ‘‘jeopardize the lives of our most medically fragile citizens.’’ 

Demonizing environmental safeguards and the EPA by making specious claims 
that regulations kill jobs—and even people—while completely ignoring the proven 
positive effects they have on public health and the economy, is another cynical ploy 
to get Americans to vote against their own self-interest. 

Thankfully, poll after poll shows that the public believes that EPA should protect 
their right to clean air and water more than they believe that pollution is the price 
they must pay for economic security. 

In this Congress, it seems we have seen every assault possible on environmental 
protections such as the Clean Air Act, taking 136 anti-environmental votes in the 
House thus far. Before the recess, the House passed the so-called TRAlN Act, a 
piece of legislation that would derail efforts to curb emissions of dangerous pollut-
ants such as soot, mercury, dioxins and acid gases. Of course, nobody would argue 
against having ‘‘transparency’’ in our regulatory processes, but that is not really 
what these bills are about. They are about politics first, and buying time for pol-
luters who must otherwise be dragged kicking and screaming into environmental 
compliance, while more forward-looking firms are deprived of making a return on 
their investments in cleaner technology. 

Efforts such as the TRAIN Act and the paralysis-by-analysis it would impose are 
themselves anything but transparent or comprehensive. It adds another layer of bu-
reaucracy, essentially for the purpose of weighing industry’ s cost of compliance, 
without considering the benefits for public health and the creation of new jobs. It 
also removes any provision to ensure that such safeguards will ever take effect, de-
laying them indefinitely. It is designed to ignore the overwhelming evidence that 
saving Americans’ lives is far cheaper than saving polluters’ dollars. 
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No regulatory process is ever going to make everyone happy because someone 
must always change, but we should certainly look for ways to make the processes 
more efficient and transparent. Instead of making doomsday claims that never hold 
up and scaring the American public into forgoing their own rights to a cleaner envi-
ronment, we need to trust in the EPA’s reliable, established scientific processes for 
characterizing the effects of emissions on public health and evaluating the costs and 
benefits of new technologies. We should acknowledge that we did not get 40 years 
of dramatic pollution reductions with strong economic growth because EPA’s sci-
entific processes are not tried and true. Put simply, they work. 

And speaking of process, I am disappointed that we do not have before us an EPA 
witness nor one from the Science Advisory Board. If we’re going to talk about them, 
they ought to be here to defend themselves. That’s just fundamental fairness. 

Quoting Republican President Nixon who first signed into law the 1970 Clean Air 
Act, ‘‘I think that 1970 will be known as the year of the beginning, in which we 
really began to move on the problems of clean air and clean water and open spaces 
for the future generations of America.’’ 

Although significant progress has been made in the past 40 years, it is our job 
now to build upon this legacy and ensure that we continue to improve our environ-
mental quality while fostering a strong economy. This is not science fiction; it is our 
history. In the U.S., a healthy environment and strong economy are not mutually 
exclusive. Stricter pollutions limits force us to push the envelope of scientific innova-
tion and create new technologies. And, as it has been proven many times over, im-
proved worker productivity, increased agricultural yield, reduction in mortality and 
illness, and other economic and public health benefits far outweigh the costs of com-
pliance. 

Thank you, and I yield back. 

Chairman HARRIS. Thank you very much, Mr. Miller. 
If there are Members who wish to submit additional opening 

statements, your statements will be added to the record at this 
point. 

At this time I would like to introduce our witness panel. Our 
first witness, Dr. Roger McClellan, is an advisor to public and pri-
vate organizations on issues concerned with air quality, utilizing 
his extensive experience in comparative medicine, toxicology, aer-
osol science and risk analysis. He was also formerly the Chair of 
EPA’s Clean Air Science Advisory Committee. 

Our next witness will be Dr. George Thurston, who is a Professor 
at the NYU School of Medicine. Dr. Thurston conducts research 
into the human health effects of air pollution. He has been pub-
lished widely in the scientific literature and was a consultant to 
EPA’s Clean Air Science Advisory Committee’s Panel on Nitrogen 
Oxides. 

Next, we have Dr. Michael Honeycutt, Chief Toxicologist at the 
Texas Commission on Environmental Quality. Dr. Honeycutt is the 
Director of the Toxicology Division there and an Adjunct Professor 
at Texas A&M University and has published numerous articles in 
the peer-reviewed literature. 

Dr. Robert Phalen, Professor of Medicine and Co-Director of the 
Air Pollution Health Effects Laboratory, University of California, 
Irvine, will be the next witness. Dr. Phalen has over 30 years of 
experience with inhalation studies of hazardous materials. He is 
also a member of EPA’s Clean Air Science Advisory Committee 
Panel on Particulate Matter. 

Next, we have Dr. Anne Smith, Senior Vice President at NERA 
Economic Consulting. Dr. Smith is an economist and decision ana-
lyst specializing in energy and environmental markets and compli-
ance planning. Before joining NERA, Dr. Smith headed the Climate 
and Sustainability Group at Charles River Associates. 
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Finally, we have Mr. J. Edward Cichanowicz, an experienced en-
gineering consultant. He provides consulting services for utility in-
dustry clients in developing and implementing environmental con-
trol strategies to meet the mandates of the EPA and state and local 
regulatory agencies. Mr. Cichanowicz specializes in the technical 
feasibility, cost and risk of adopting both mature and evolving tech-
nologies. 

Now, as our witnesses should know, spoken testimony is limited 
to five minutes each after which the Members of the Committee 
will have five minutes each to ask questions, and we do have a 
copy of your written testimony. 

I now recognize our first witness, Dr. Roger McClellan, an advi-
sor on toxicology and human health risk analysis. Dr. McClellan. 

STATEMENT OF DR. ROGER O. MCCLELLAN, 
ADVISOR, TOXICOLOGY AND HUMAN HEALTH RISK ANALYSIS 

Dr. MCCLELLAN. Good morning, distinguished Members of the 
Subcommittee. Thank you for the invitation to present my views 
and the role of science in informing policy judgments on the setting 
of National Ambient Air Quality Standards. I ask that my written 
testimony be entered in the record as though read in its entirety. 
Let me summarize it. 

What I hope my comments will convey is how low is low enough 
requires context. It is not an abstract question. For more than five 
decades, I have been contributing to the development of the science 
needed to address important societal issues concerned with air 
quality. I am proud to have served on many EPA advisory commit-
tees under the Administrations of both parties. I have served on 
numerous Clean Air Scientific Advisory Committee panels and 
chaired CASAC from 1988 to 1992. I served on the panels that ad-
vised on the 1997 ozone standard, the 2006 particulate matter 
standard. I did not serve on the ozone panel that advised on the 
2008 ozone standard. However, I did offer comments to the Admin-
istrator and CASAC. 

In March 2008, then-Administrator Johnson revised the ozone 
standard using the policy judgment exclusively delegated to the 
EPA Administrator in the Clean Air Act. He retained ozone as an 
indicator, the averaging time of eight hours, the statistical form, 
the standard attained when the fourth highest eight-hour average 
is less than the numerical level of the standard, and he reduced the 
concentration allowed from 84 to 75 parts per billion. In announc-
ing his decision, he noted that he depended on the science to in-
form his decision and noted that the advice provided by the Clean 
Air Scientific Advisory Committee was in fact a blend of science 
and the committee’s own personal policy preferences. 

In January 2010, EPA Administrator Jackson formally an-
nounced a fast-track reconsideration proposal to set the standard 
in the range of 70 to 60 PPB. This in my opinion was the beginning 
of a serious misadventure and waste of resources. In my opinion, 
her decision was discretionary, arbitrary, capricious and without 
precedent. With the decision, she was expressing a personal opin-
ion. If I had been in office 22 months earlier, I would have made 
a different policy choice. She wrapped herself in the cloak of 
science saying I will follow the advice of CASAC. In taking this 
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course, she abdicated the specific and exclusive authority delegated 
to the EPA Administrator by the Clean Air Act. 

In January 2011, she asked CASAC to elaborate on the basis of 
their recommended range. CASAC Chair Jonathan Samet wisely 
noted the decision as to an adequate margin of safety to protect 
public health was inherently a blend of science and policy. 

After repeatedly missing self-imposed deadlines, Administrator 
Jackson sent a proposed final rule to OMB in mid-summer. On 
September 2, 2011, Administrator Cass Sunstein of the OMB Office 
of Information and Regulatory Affairs advised Administrator Jack-
son her proposed rule was not mandatory, said it was discre-
tionary, it would produce needless uncertainty and was being of-
fered even while the next five-year review cycle was proceeding in 
an orderly fashion to conclude in March 2013, and he noted that 
her rule was not based on the latest science as called for by the 
Clean Air Act, and most importantly, the President had indicated 
he has made it clear he does not support finalizing the rule at this 
time. 

I applaud the common sense decision of Administrator Sunstein 
and President Obama. It is unfortunate that the President and his 
appointees did not have a discussion in 2009 that could have avoid-
ed this serious misadventure. 

Looking to the current review, I urge EPA and CASAC to care-
fully heed the thoughtful advice of Supreme Court Justice Stephen 
Breyer, who offered the view that a comparative health view was 
appropriate in setting the standards. I urge the Administrator to 
recognize that even when all U.S. manmade precursor emissions 
are eliminated, ambient ozone concentrations expressed as the 
maximum eight-hour average are just below 60 PPB. These back-
ground levels should be considered in making policy judgments on 
setting the standard. 

I think the Administrator and CASAC should be cognizant of the 
very weak signal for air pollution impacting public health cur-
rently. We have made great progress. And keep in mind, the sub-
stantial adverse health signal associated with socioeconomic status. 
Employment and jobs do matter. 

Frequently we hear about the relative risks associated with air 
pollution expressed as a few percent over a baseline. My view is, 
we ought to be concerned more with the science of the baseline. 
What can we do to drive down those baseline risks? Future re-
search should focus on that, and keep in mind, a big number in 
terms of relative risk, the relative risk of unemployment, lower so-
cioeconomic status. That is not a couple of percent, that is 100 per-
cent looking at the lowest quartile versus the upper quartile. 

Thank you for the opportunity to testify, and I look forward to 
addressing your questions later, including the process used by 
CASAC. 

[The prepared statement of Dr. McClellan follows:] 
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PREPARED STATEMENT OF DR. ROGER O. MCCLELLAN, ADVISOR, TOXICOLOGY AND 
HUMAN HEALTH RISK ANALYSIS 

Major Points of Testimony of Roger O. McClellan—October 4, 2011 

• Clean Air Act is primary National Statute governing air quality issues in the 
U.S.A. The CAA requires the Administrator of the U.S. EPA to establish pri-
mary (health-based) and secondary (welfare-based) National Ambient Air Qual-
ity Standards for six criteria pollutants with science-based criteria to be re-
viewed every five years. 

• Primary NAAQS are to be established by the EPA Administrator based on the 
‘‘latest scientific knowledge’’ at levels ‘‘requisite to protect public health’’ while 
‘‘allowing an adequate margin of safety’’ without considering the cost of imple-
menting the standard. 

• In March 2008, then-Administrator Stephen Johnson revised the Ozone NAAQS 
as required by the CAA using the scientific record based largely on papers pub-
lished in 2005 and earlier to inform his policy judgments. He retained (a) ozone 
as the indicator for photochemical oxidants, (b) the averaging time of eight 
hours, (c) the statistical form (the standard is attained when the fourth highest 
eight-hour average value over a three-year period does not exceed the numerical 
level of the standard, and (d) reduced the level from 84 ppb to 75 ppb. In an-
nouncing his decision he noted that the Clean Air Scientific Advisory Com-
mittee had recommended the standard be set in the range of 60 to 70 ppb, ad-
vice based on a blend of science and their policy judgment. 

• In January 2010, Administrator Lisa Jackson announced that she was going to 
‘‘reconsider’’ Administrator Johnson’s policy decision and set the standard in the 
range of 60 to 70 ppb. She based this discretionary, arbitrary and capricious ac-
tion on (a) her personal opinion that if she had been in office 22 months earlier 
she would have made a different policy choice, and (b) wrapped herself in a 
‘‘cloak of science’’ saying I will follow the advice of CASAC. With this proposal 
she abdicated the specific and exclusive authority delegated to the EPA Admin-
istrator to make the policy judgments inherent in setting the NAAQS. 

• On September 2, 2011, Administrator Cass Sunstein of the Office of Information 
and Regulatory Affairs/OMB advised Administrator Jackson that her proposed 
final rule was: (a) not mandatory, produced needless uncertainty, and that her 
Agency was already proceeding with five-year review cycle set to conclude in 
March 2013, (b) that her proposed final rule was not based on the latest science, 
and (c) the President had instructed Mr. Sunstein to return the rule to her— 
‘‘He has made it clear that he does not support finalizing the rule at this time.’’ 

• I applaud the actions of Administrator Sunstein and the President. My only re-
gret is they did not have this ‘‘common sense’’ discussion with Administrator 
Jackson in early 2009. It would have avoided the misuse of the substantial EPA 
resources spent on this misadventure during 2009–2011. 

• Building on recent experience in revising the NAAQS for Ozone and PM2.5, I 
will comment on the NAAQS setting process and the role of CASAC. 

• I will emphasize that the language of the CAA and the efforts of narrowly fo-
cused advocacy groups may not be promoting, but rather damaging, public 
health. 

• I urge the Congress to refocus the Nation’s effort on public health revising the 
Clean Air Act, to allow consideration of costs in setting NAAQS, as part of an 
omnibus legislative package—‘‘Promoting Public Health’’ that recognizes a 
healthy economy with people employed is the cornerstone of a healthy popu-
lation. 

Good morning, Mr. Chairman and Members of the Subcommittee. Thank you for 
the invitation to present my views on the role of science in informing policy judg-
ments on the setting of National Ambient Air Quality Standards. 

Since 1999, I have served as an advisor to public and private organizations on 
issues related to air quality in the ambient environment and workplace, drawing on 
more than 50 years of experience in comparative medicine, toxicology, aerosol 
science, and risk analysis. Prior to 1999, I provided scientific leadership for two or-
ganizations—the Chemical Industry Institute of Toxicology (1988–1999) in Research 
Triangle Park, NC, and the Lovelace Inhalation Toxicology Research Institute 
(1966–1988) in Albuquerque, NM. Both organizations, under my leadership, earned 
an international reputation for developing scientific information undergirding occu-
pational and environmental health standards. 
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The testimony I offer today also draws on my experience serving on numerous sci-
entific advisory committees. This has included service on many EPA Scientific Advi-
sory Committees from the origin of the Agency, including the Clean Air Scientific 
Advisory Committee (CASAC), which I chaired from 1988 to 1992, and on CASAC 
Panels that have considered all the criteria pollutants at various times. I served on 
the CASAC Panel that advised on the 2006 revision of the Particulate Matter 
MAAQS. I served on the CASAC Ozone Panel that reviewed the basis for the 
NAAQS promulgated in 1997. I did not serve on the most recent CASAC Ozone 
Panel. However, I closely followed the current NAAQS Ozone review process from 
its inception in September 2000 to present. The testimony I offer today reflects my 
own views on that review process and the science used to inform the policy judg-
ments made in revising the NAAQS for Ozone. Attachment 2 is a reprint of a recent 
paper I authored entitled ‘‘Role of Science and Judgment in Setting National Ambi-
ent Air Quality Standards: How low is low enough?’’, Air Quality and Atmospheric 
Health (published online: 01 June 2011). 
EPA Administrator Johnson’s March 2008 Decision 

This morning I would like to comment on the role of science and judgment in the 
‘‘Final Rule for the National Ambient Air Quality Standard for Ozone’’ announced 
on March 12, 2008, by EPA Administrator Stephen Johnson. That Final Rule re-
vises the 1997 Standard and concludes a process begun in September 2000. 
Throughout the review process, there was debate over the numerical level of a re-
vised standard. In my view, much of the debate was premature and focused on the 
outcome desired by various parties—a lowering of the ozone standard—even before 
the review of the science was complete. That resulted in a blurring of the boundary 
between the role of science and judgment in the setting of the standard. 

As I will discuss later, Administrator Lisa Jackson took advantage of the CASAC’s 
blended science and policy advice to initiate in January 2010 reconsideration of the 
March 2008 decision of then-Administrator Johnson. 

As required by a Court Decree, the EPA published a Proposed Rule on July 11, 
2007, and requested public comments on anticipated action in issuing a Final Rule 
for the ozone standard. Release of the Proposed Rule intensified the debate over the 
numerical level of the standard and continued to blur the distinction between 
science and judgment in the setting of the standard. Numerous comments were sub-
mitted to the official ozone docket. I submitted my personal comments to the ozone 
docket and also joined with nine of my scientific colleagues in submitting a docu-
ment—‘‘Critical Considerations in Evaluating Scientific Evidence of Health Effects 
of Ambient Ozone’’ to the Docket. The debate over the numerical level of the stand-
ard continues even today as evidenced by this Hearing. 

Much of the debate failed to acknowledge that the setting of the standard involves 
policy judgments informed by science. The debate has included repeated reference 
to the Clean Air Scientific Advisory Committee (CASAC) Ozone Panel recommenda-
tion that the primary standard be set within a specific narrow numerical range, i.e., 
0.060–0.070 ppm. In my opinion, the CASAC Ozone Panel moved from the science 
arena into the policy arena in advocating an upper bright line value of 0.070 ppm 
for the primary standard. That value represents the personal judgment of the Ozone 
Panel Members, not just their interpretation of the science. It is my opinion, the 
CASAC Ozone Panel never adequately communicated the extent to which the rec-
ommendations they communicated to the Administrator represented both their in-
terpretation of the science and their personal policy judgments on the numerical 
level of the standard. 

The EPA Administrator, under the authority of the Clean Air Act, has the exclu-
sive responsibility and authority for making policy judgments, informed by science, 
in setting the ozone standard. Supreme Court Justice Stephen Breyer, in the land-
mark case Whitman v. American Trucking Association (531 U.S. 457, 2001), offered 
‘‘common sense’’ guidance for setting the standards for criteria pollutants such as 
ozone (Attachment 3). Justice Breyer expressed the opinion that while the Adminis-
trator cannot consider cost in setting air quality standards for the criteria pollut-
ants, the EPA Administrator need not set standards at zero risk. He advised the 
Administrator to use judgment in a ‘‘comparative health’’ context when ‘‘deciding 
what risks are acceptable in the world in which we live.’’ 

In short, Justice Breyer recognized that everyday life carries with it a variety of 
risks. Justice Breyer’s opinion provides ‘‘common sense’’ guidance for deciding how 
low is low enough in setting air quality standards—the numerical level of the stand-
ard and the associated acceptable risk level, even if not specifically articulated, are 
policy judgments that should be informed by science. In my opinion, the Adminis-
trator could have made a policy judgment, informed by science, with selection of a 
numerical value for the ozone primary standard as high as the 1997 primary stand-
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ard of 0.08 ppm. His selection of a lower value was consistent with the original ad-
vice of his own staff—0.075 ppm up to a level slightly below the current standard. 

In my own comments to the Ozone Docket, I reviewed the science available on 
the health effects of ozone. In my comments, I noted the substantial uncertainty and 
variability in the findings of an increase in common health effects with ozone expo-
sure in the range of the current standard and below. These scientific uncertainties 
were also detailed in the comments I and nine of my colleagues submitted to the 
Docket. Both sets of comments also emphasized that the selection of any specific nu-
merical standard is a policy judgment informed by science. 

The CASAC Ozone Panel, in proposing a bright line upper limit of 0.070 ppm, of-
fered their collective judgment on, in the words of Justice Breyer—‘‘what risks are 
acceptable in the world in which we live.’’ The CASAC was advancing their collec-
tive policy choice; it should not be postured as being exclusively science based. 
Science alone can never provide a basis for deciding how low is low enough; policy 
judgments are always required in deciding ‘‘what risks are acceptable.’’ Any specific 
numerical value for the Standard has an associated implied ‘‘acceptable risk value,’’ 
even if the level of acceptable risk has not been explicitly stated. 

The CASAC Ozone Panel’s letter to the Administrator dated April 7, 2008, com-
menting on the Final Rule, continues to suggest that somehow science and scientists 
alone can establish the appropriate numerical level of the NAAQS for ozone. In that 
letter, the CASAC Ozone Panel again failed to clarify the distinction between their 
interpretations of the science and their policy judgment in offering an opinion on 
the numerical level of the ozone standard. The Panel should have clearly acknowl-
edged that the numerical level they have advocated reflects their personal policy 
preferences. Likewise, in arguing for ‘‘further lowering the national ambient ozone 
standards,’’ the Panel fails to acknowledge that this is a collective wish that goes 
well beyond considering just the available scientific information. How low is low 
enough for the ozone standard is ultimately a policy judgment informed by scientific 
information and analysis. The Clean Air Act clearly specifies that the EPA Adminis-
trator has the exclusive authority and responsibility for using judgment in the set-
ting of the standard. 

Without question, the Administrator, in setting the standard, should consider sci-
entific advice received from many parties, including the special advice provided by 
the Clean Air Scientific Advisory Committee. However, it is clear that the Clean Air 
Act calls for an Advisory Committee and not a Clean Air Standard Setting Com-
mittee. This places a special responsibility on the Committee to distinguish between 
their scientific advice and their personal policy judgments as to the numerical level 
of the Standard. 

It is noteworthy that the March 2008 Final Rule states—‘‘the Administrator ob-
serves that he reaches a different policy judgment than the CASAC Panel based on 
apparently placing different weight in two areas:—’’ The Final Rule goes on to detail 
these differences. The Rule goes on to state—‘‘and fully considering the scientific 
and policy views of CASAC, the Administrator has decided to revise the level of the 
primary eight-hour O3 standard to 0.075 ppm.’’ Without question, the Final Rule 
clearly acknowledges that the CASAC Ozone Panel offered both their scientific and 
policy views. It is unfortunate that the CASAC Ozone Panel did not make this im-
portant distinction in its communications to the Administrator in their public state-
ments on the Final Rule. 

Administrator Jackson’s Misadventure 

During 2009 there were rumors that the President Obama/Administrator Lisa 
Jackson Administration was going to ‘‘fast track’’ a ‘‘reconsideration’’ of the March 
2008 Ozone NAAQS issued by then-Administrator Stephen Johnson. Thus, it was 
not surprising when Administrator Jackson on January 19, 2010, announced a pro-
posed ‘‘reconsideration’’ Ozone NAAQS to be based on the record used to set the 
standard in March 2008. This included the science used for the March 2008 policy 
decisions, scientific papers which had been published primarily in 2005 or earlier. 
By initiating the ‘‘reconsideration’’ action, Administrator Jackson was in essence 
saying—‘‘if I had been in office in March 2008 (nearly a year before being appointed 
and confirmed), I would have made a different policy judgment call.’’ In my opinion, 
Administrator Jackson’s action was totally discretionary, arbitrary, capricious and 
without precedent. I know of many NAAQS that have been revised by EPA Adminis-
trators in accordance with the Clean Air Act and using EPA’s now well-established 
formal rulemaking process. I know of no NAAQS established by a previous Adminis-
trator that has been ‘‘reconsidered’’ by a new Administrator based on the old and 
aging record. 
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In announcing the ‘‘reconsideration’’ proposal (EPA, 2010) Administrator Jackson 
put on the ‘‘cloak of science’’ and said that she would set the ‘‘reconsideration’’ 
standard in the range of 60 to 70 ppb following the advice of the CASAC Ozone 
Panel. In taking this course, she ignored the documented record of previous Admin-
istrator Johnson who noted that the advice of the CASAC Panel was a blend of 
science and policy. In the fall of 2008, the EPA was already initiating action on the 
next review of the Ozone NAAQS (Martin, 2008). In initiating the next review, it 
was noted that the CASAC advice on the previous review was ‘‘a mixture of sci-
entific and policy considerations.’’ By proceeding with the ‘‘reconsideration’’ proposal 
based exclusively on the advice of the CASAC Panel, Administrator Jackson abdi-
cated her responsibilities under the Clean Air Act to use her judgment in the setting 
of NAAQS. 

The ‘‘fast track’’ reconsideration proposal turned out to be on a slow track with 
the target date for release of the final rule repeatedly revised. My suspicion was 
that Administrator Jackson and her senior advisors were continually spinning the 
‘‘Ozone Science Kaleidoscope’’ in an attempt to have the science justify a specific nu-
merical level. Indeed, in January 2011, Administrator Jackson went back to CASAC 
and asked for yet another opinion on the setting of the ozone NAAQS. The CASAC 
Panel had a difficult time dealing with this serious question for several reasons. 

First, the CASAC members found it difficult to offer an opinion on the old science 
since many of them were already involved in reviewing the new science that would 
inform policy judgments on potential revision of an Ozone NAAQS in March 2013. 
Second, the CASAC Panel meetings were actually teleconferences. With about 20 
‘‘official’’ participants such teleconferences are much like a ‘‘Tower of Babylon.’’ The 
third issue was the challenge of separating the Panel members’ views of the science 
from their personal policy preferences. The CASAC Chair, Dr. Jonathan Samet, 
wisely offered the following summary comment to Administrator Jackson in his let-
ter dated March 30, 2011. Dr. Samet wisely noted that establishing a margin of 
safety was apparently a blend of science and policy. I offered comments to Adminis-
trator Jackson on Comments on EPA-CASAC-11-004 Clean Air Scientific Advisory 
Committee (CASAC) Response to Charge Questions on the Reconsideration of the 
2008 Ozone National Ambient Air Quality Standards (Attachment 4). 

Apparently Administrator Jackson and her senior advisors spun the ‘‘Ozone 
Science Kaleidoscope’’ without a firm endorsement of CASAC and in mid-summer 
sent forward a final rule for review by OMB’s Office of Information and Regulatory 
Affairs. Administrator Jackson has testified that she had proposed 70 ppb. I have 
seen no indication as to specifics of a revised Secondary Standard. It is important 
to recognize that the CASAC Ozone Panel (Henderson, 2008) in a letter dated April 
7, 2008, based on a meeting scheduled even before then Administrator Johnson had 
issued a final rule protested both the Primary and Secondary Standard. They also 
expressed their displeasure with the involvement of then-President Bush and Susan 
Dudley, who then headed OMB’s Office of Information and Regulatory Affairs. Such 
involvement was not a surprise to students of the history of the NAAQS process. 
President Clinton conferred with the EPA Administrator Carol Browner on the 
Ozone and Particulate Matter NAAQS revisions in 1997. 

The misadventure of Administrator Jackson with the ‘‘reconsideration’’ Ozone 
NAAQS was brought to a close on September 2, 2011. The legal basis for the deci-
sion to abandon the ‘‘reconsideration’’ proposal is contained in a memo from Cass 
Sunstein, Administrator of the Office of Information and Regulating Affairs within 
OMB (Sunstein, 2011) (Attachment 5). In his memo, he notes the proposed final rule 
was (a) not mandatory and produced needless uncertainty and that his Agency was 
already proceeding with the next review that should be concluded in March 2013, 
(b) her proposed final rule was not based on the latest science, recall the record is 
largely based on pre-2006 scientific publications, and (c) the President had advised 
Mr. Sunstein to return the proposal to Administrator Jackson—‘‘He has made it 
clear that he does not support finalizing the rule at this time.’’ 

I applaud the actions of Mr. Sunstein and President Obama for making a sound 
common sense decision. My only regret is that the key parties had not conferred in 
early 2009 and never have launched this misadventure that wasted valuable EPA 
resources and those of many other interested parties. In this time of crisis, the 
scarce resources could have been used better on other endeavors. The really good 
news is that a potential precedent setting actions did not take place. It is hard to 
imagine the uncertainty and chaos that would occur if every change in Presidential 
Administration were to be accompanied by a new EPA Administrator that would 
‘‘reconsider’’ the policy judgments of the previous EPA Administrator. 



18 

The Wrong Scientific and Policy Focus 

Remarkable progress has been made in improving air quality in the United States 
during the last four decades using the various regulatory tools provided by the 
Clean Air Act including the establishment of NAAQS. Clean air is automatically 
equated with better health. Every lowering of a NAAQS for each of the criteria pol-
lutants has been justified on the basis of health benefits. 

It has been argued by some that a linear relationship, without a threshold, exists 
between ambient concentrations of criteria pollutants and increased risk of mor-
bidity and mortality over and above the baseline morbidity or mortality rate. Some 
scientists have argued that the absence of a threshold and a linear concentration- 
response relationship extends to background concentrations. Using that logic, which 
I do not necessarily agree with, it can be argued that health benefits result from 
every reduction in concentration, even reductions in background. With this flawed 
logic and a prohibition in considering cost in setting NAAQS the answer to how low 
is low enough becomes zero. That is hardly realistic and certainly does not meet the 
common sense comparative health approach advanced by Supreme Court Justice 
Breyer. 

In my view, the USA is reaching a point of diminishing returns in setting the 
NAAQS at lower and lower concentrations with each review and treating each re-
duction as a success story for public health. In examining this viewpoint, it is impor-
tant to remember that each NAAQS is a federal goal. The achievement of the goals 
is by and large left to the States through the development of State Implementation 
Plans and their actual implementation and, finally, to actions on the part of private 
firms and the public. 

In my opinion, this approach is flawed in that it fails to recognize any untoward 
consequences of setting lower standards and attempting to attain them. I submit the 
untoward consequences may be substantial. Let me illustrate by discussing health 
impacts using a common metric-all-cause mortality. Major population studies have 
suggested that a 1 μg/m3 increase in particulate matter—2.5 micron size causes a 
0.5% increase in mortality. You may not recognize the 0.5% value because it is usu-
ally expressed as 2.5% increase per 5 μg/m3 of PM2.5. In reality, 5 to 10 μg/m3 is 
the background level for PM2.5 in most areas in the U.S.A. Does it make sense to 
talk about a 5 μg/m3 change in PM2.5? In my opinion, No! Thus, I use a more real-
istic 1 μg/m3 change. 

Some population studies suggest a 0.24% change in mortality for a 5 ppb change 
in eight-hour ozone concentration. Again, you may not recognize the value because 
it has frequently been presented as 3.6% for a 75 ppb change in eight-hour ozone. 
This is hardly a realistic presentation recognizing background levels for the eight- 
hour highest ozone concentrations approaches 60 ppb, the level simulated by models 
when all man-made ozone precursors are shut off. I view a 5 ppb shift in ozone as 
being more realistic. 

Let me now turn to a real risk factor—socioeconomic status (SES). The ratio of 
the mortality rate for all-cause mortality for men in the lowest quartile of SES over 
the top quartile was found to be 2.02 by Steenland et al. (2004). In other words, 
a doubling of the mortality rate by dropping from the top quartile to the bottom 
quartile. Put another way, moving to the second quartile from the lowest quartile 
reduced the ratio to 1.69 and a move from the second to the third quartile reduced 
the ratio to 1.25. Socioeconomic status matters—employment and jobs matter. If the 
U.S. wants to improve the health of the Americans, we need to create employment— 
JOBS. 

Setting aside the issue of socioeconomic status, does it make sense to keep pur-
suing risk factors that only contribute marginally to our overall burden of disease? 
I think the answer is No! Recognizing the small estimated burden of disease attrib-
uted to air pollution, it would appear to make more sense to pursue what are the 
major factors that contribute to the baseline incidence of disease. For example, there 
is appropriate increasing concern for rising asthma rates. However, when it is recog-
nized that air pollution decreased substantially while asthma rates increased, it 
would appear that the focus on air pollution and asthma is misdirected. 

A Path Forward 

I am increasingly concerned that our policy for advancing public health is being 
driven by advocacy groups with narrow interests. Perhaps it is time for all the advo-
cacy groups to step back and ask what can be done to further improve the health 
of all Americans. A starting point is to recognize that the steady progress made in 
improving the health of Americans over the last half century has been driven by 
a strong economy that provided jobs and improving income. Perhaps the answer to 
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the question of how low is low enough for each of the NAAQS is low enough for 
now. I suggest it is appropriate for time out on moving the goal posts. 

I urge the Congress to refocus the nation’s effort on public health revising the 
Clean Air Act, to allow consideration of costs in setting NAAQS, as part of an omni-
bus legislative package—‘‘Promoting Public Health’’ that recognizes a healthy econ-
omy with people employed is the cornerstone of a healthy population. 
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Chairman HARRIS. Thank you very much, Dr. McClellan. 
I now recognize our second witness, Dr. George Thurston, a Pro-

fessor at New York University School of Medicine. Dr. Thurston. 

STATEMENT OF DR. GEORGE THURSTON, 
PROFESSOR, NEW YORK UNIVERSITY SCHOOL OF MEDICINE 
Dr. THURSTON. Good morning. 
The evidence is clear, as Mr. Miller was saying, the adverse 

health consequences of breathing polluted air are well documented 
in the published medical and scientific literature, even at levels we 
experience today. This human evidence includes impacts revealed 
by epidemiologic studies, natural experiments and controlled cham-
ber exposure experiments, also including consistent associations be-
tween air pollution exposure and increases in risk of adverse 
health impacts across a wide range of human health outcomes in-
cluding illness and death. 

These effects of air pollution include decreased lung function, the 
ability of a person to breathe air in and out freely, more frequent 
asthma symptoms, increased numbers of asthma and heart attacks, 
more frequent emergency department visits, additional hospital ad-
missions, and increased numbers of premature deaths, which, by 
the way, all have a huge economic impact. 

One of the air pollutants most carefully studied is fine particu-
late matter, or PM2.5, which are particles that are so small that 
they can become lodged deep in the lung when they are breathed 
in and they can cause a variety of health problems. For example, 
two of the larger cohort studies of air pollution and death, the Har-
vard Six Cities study and the American Cancer Society study, both 
of which I was involved in, have demonstrated greater risk of pre-
mature death in more polluted cities as compared to studies with 
cleaner air as demonstrated in figure one of my testimony that I 
submitted. 

Another major air pollution health threat is ozone, as Mr. 
McClellan was discussing. Ozone is a highly irritant gas that is 
formed in our atmosphere in the presence of sunlight and other 
precursor air pollutants such as nitrogen oxides and hydrocarbons 
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that come from trucks and buses and cars and power plants and 
various pollution sources. In my own research, I found that ozone 
air pollution is associated with increased numbers of respiratory 
hospital admissions and death. But these effects of ozone are only 
the tip of the iceberg of adverse health effects associated with this 
pollutant. Ozone is especially a problem for children with asthma. 
My own asthma camp study results have shown that children have 
more asthma attacks on higher ozone air pollution days in the 
summer. The air pollution health effects associated indicated by ep-
idemiological studies are supported by a large body of data from 
controlled human exposure studies giving consistent results and 
demonstrating pathways by which air pollution can damage the 
human body when it is breathed. 

It has also been well shown that reducing pollution in the air can 
result in health benefits for the public. For example, Arden Pope 
conducted a compelling study of the period during the winter of 
1986 and 1987 when the Geneva steel mill in Utah Valley shut 
down during a strike. The PM levels dropped dramatically and the 
hospital admissions in the valley showed the same pattern as the 
air pollution, decreasing dramatically during the strike as shown 
again in my written testimony. When pollution levels diminish, the 
health of the general public improves. 

A recent follow-up analysis of a Harvard Six Cities study has 
also shown that mortality is decreased as PM2.5 pollution decreases 
over time, as shown in figure three of my written testimony. Thus, 
recent research shows lowering of air pollution levels in the air is 
an effective way to improve public health. 

As to the role of CASAC, the setting of the National Ambient Air 
Quality Standards, or NAAQS, is an essential mandate of the 
Clean Air Act. The Clean Air Science Advisory Committee was au-
thorized by Congress to provide the EPA Administrator with inde-
pendent advice on the setting of the NAAQS. This process has 
worked well and has led to the application of sound science to the 
setting of the U.S. NAAQS standards to protect the health of the 
American people. 

In conclusion, the science is sound and the results are clear. 
Cleaning our air reduces air pollution and health impacts, lowers 
our health care costs and saves lives. With the independent advice 
of CASAC, the EPA’s regulatory control of ambient air pollution 
has led to reductions in both air pollutant exposures and health 
risks to the American people. This has caused the public to enjoy 
associated health benefits including decreased asthma attacks, 
fewer hospital admissions, fewer heart attacks, and increased 
length and quality of life. 

Thank you for this opportunity to testify on this important issue. 
[The prepared statement of Dr. Thurston follows:] 

PREPARED STATEMENT OF DR. GEORGE THURSTON, 
PROFESSOR, NEW YORK UNIVERSITY SCHOOL OF MEDICINE 

I am George Thurston, a tenured Professor of Environmental Medicine at the New 
York University (NYU) School of Medicine. My scientific research involves investiga-
tions of the human health effects of air pollution. I have served on the U.S. EPA’s 
Clean Air Science Advisory Committee (CASAC) Panel, and have been a contrib-
uting author to EPA’s Integrated Science Assessment (ISA) documents. 
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I am also a member of the National Institute of Environmental Health Sciences’ 
(NIEHS) Center at the NYU Institute of Environmental Medicine. One goal of this 
Center is to provide an impartial scientific resource on environmental health issues 
to the public and decision makers, and that is my purpose in speaking to you at 
this hearing. 

The adverse health consequences of breathing polluted air are well documented 
in the published medical and scientific literature. During the past decades, medical 
research examining air pollution and public health has shown that air pollution 
causes a host of serious adverse human health effects. The human evidence includes 
impacts revealed by epidemiologic studies, natural experiments and controlled 
chamber exposures, all showing consistent associations between air pollution and in-
creases in adverse health impacts across a wide range of human health outcomes, 
including illness and death. 

Epidemiological Evidence of Air Pollution Effects on Health 

Observational epidemiology studies provide the most compelling and consistent 
evidence of the adverse effects of air pollution. ‘‘Epidemiology’’ is literally ‘‘the study 
of epidemics,’’ but includes all statistical investigations of human health and poten-
tially causal factors of good or ill health. In the case of air pollution, such studies 
follow people as they undergo varying real-life exposures to pollution over time, or 
from one place to another, and then statistically intercompare the health impacts 
that occur in these populations when higher (versus lower) exposures to pollution 
are experienced. In such studies, risks are often reported in terms of a Relative Risk 
(RR) of illness, wherein a RR=1.0 is an indication of no change in risk after expo-
sure, while a RR>1.0 indicates an increase in health problems after pollution expo-
sure, and that such exposure is damaging to health. 

These epidemiological investigations are of two types: (1) population-based stud-
ies, in which an entire city’s population might be considered in the analysis; and 
(2) cohort studies, in which selected individuals, such as a group of asthmatics, are 
considered. Both of these types of epidemiologic studies have confirmed associations 
between air pollution exposures and increasing numbers of adverse impacts, includ-
ing: 

• decreased lung function (a measure of our ability to breathe freely); 
• more frequent asthma symptoms; 
• increased numbers of asthma and heart attacks; 
• more frequent emergency department visits; 
• additional hospital admissions; and 
• increased numbers of premature deaths. 
The fact that the effects of air pollution have been shown so consistently for so 

many health endpoints, and in so many places, indicates these associations to be 
causal. 

Particulate Matter Air Pollution 

One of the air pollutants most carefully studied is particulate matter (PM). Fine 
particles (PM2.5), such as those that result from power plants and diesel trucks, de-
feat the defensive mechanisms of the lung, and can become lodged deep in the lung 
where they can cause a variety of health problems. New evidence indicates that 
short-term exposures to air pollution cause both respiratory and cardiac effects, in-
cluding more heart attacks. In addition, my own research indicates that long-term 
exposure to fine particles increases premature mortality, and such exposures in the 
general population have been estimated to take years from the life expectancy of 
people living in our most polluted cities, relative to those living in cleaner cities 
(e.g., see Brunekreef, 1997). 

PM2.5 air pollution may be emitted directly from tailpipes and smokestacks 
(known as ‘‘primary’’ particulate matter), but much PM2.5 that we breathe comes 
from the conversion of gaseous pollution emissions, such as sulfur dioxide, in the 
atmosphere to form ‘‘secondary’’ PM2.5. 

The hazards of PM air pollution have become particularly clear in the past two 
decades of research. Two of the largest studies on air pollution and death, the Har-
vard Six Cities Study, published in 1993, followed by the American Cancer Society 
(ACS) Study report in 1995, have demonstrated greater risk of premature death in 
higher PM cities compared to cities with cleaner air. The Harvard Six Cities study 
monitored air pollution and tracked mortality in six U.S. cities and discovered a 25 
percent increased risk of death in the most polluted city (Dockery et al., 1993). Simi-
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larly, the ACS study examined half a million people in over 150 metropolitan areas 
throughout the United States and found a 17 percent increase in risk of mortality 
between the city with the least PM and the city with the highest levels of this pollu-
tion (Pope et al., 1995). The results of these two landmark studies were challenged 
by industry, resulting in an independent reanalysis by the Health Effects Institute 
(HEI)-funded by industry and EPA. HEI found the results to be robust, and con-
firmed the relationships documented by the original investigators (Krewski et al., 
2002). 

More recent follow-up analyses of the Harvard and ACS studies have now consid-
ered longer records of time, and have confirmed and extended the conclusions from 
these two major studies. Indeed, a recent National Institute of Environmental 
Health Sciences (NIEHS)-funded extension of the ACS study, of which I was Prin-
cipal Investigator, strengthens the original conclusions of the ACS study and, impor-
tantly, now links increased risk of lung cancer to long-term exposure to particulate 
matter (Pope et al., 2002), as shown in Figure 1. 

Ozone Air Pollution 

Another major air pollution health threat, ozone (O3), is a highly irritant gas that 
is formed in our atmosphere in the presence of sunlight from other ‘‘precursor’’ air 
pollutants, including nitrogen oxides and hydrocarbons. These precursor pollutants 
are emitted by pollution sources including automobiles, electric power plants, and 
industry. 

In my own research, I have found that ozone air pollution is associated with in-
creased numbers of respiratory hospital admissions in U.S. and Canadian cities. But 
these effects of ozone are only the ‘‘tip of the iceberg’’ of adverse effects associated 
with this pollutant, and they are best viewed as indicators of the much broader 
spectrum of adverse health effects being experienced by the public today as a result 
of air pollution exposures, such as more restricted activity days and doctors’ visits. 

Airway inflammation induced by ozone is especially a problem for children and 
adults with asthma, as it makes them more susceptible to having asthma attacks. 
My own asthma camp results have shown that children have more asthma attacks 
on high ozone days in the summer (Thurston et al., 1997). In addition, recent con-
trolled human studies have indicated that prior exposure to ozone enhances the re-
activity of asthmatics to aeroallergens, such as pollens, which can trigger asthma 
attacks. In addition, the increased inflammation and diminished immune system 
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ozone effects in the lung can make the elderly more susceptible to pneumonia, a 
major cause of illness and death in this age group. 

Controlled Exposure Studies 

The air pollution—health effects associations indicated by epidemiologic studies 
are supported by a large body of data from controlled exposure studies giving con-
sistent and/or supportive results, and demonstrating pathways by which ozone can 
damage the human body when it is breathed. For example, clinical studies have 
demonstrated ozone-related decreases in lung function, increased frequencies of res-
piratory symptoms, heightened airway hyper-responsiveness, and cellular and bio-
chemical evidence of lung inflammation in healthy exercising adults exposed to 
ozone. Similarly, animal exposures to combustion-related PM2.5 have been shown to 
have significant adverse effects on the lung, including diminished respiratory de-
fense mechanisms, opening the lung to illness from other causes. 

The Benefits of Cleaner Air 

Most published studies evaluate whether rising air pollution levels worsen health, 
but it has also been shown that reducing pollution in the air can result in health 
benefits to the public. For example, Pope (1989) conducted a compelling study clear-
ly showing that, when pollution levels diminish, the health of the general public im-
proves. He investigated a period during the winter of 1986–87 when the Geneva 
Steel mill in the Utah Valley shut down during a strike. The PM levels dropped 
dramatically in that strike-year winter, as opposed to the winters preceding and fol-
lowing when the steel mill was in operation. As shown in Figure 2 below, hospital 
admissions in the valley showed the same pattern as the PM air pollution, decreas-
ing dramatically during the strike. As a control, Pope also examined the pollution 
and hospital admissions records in nearby Cache Valley, where the mill’s pollution 
was not a factor, and no such drop in respiratory admissions was seen, showing that 
the drop in admissions in the Utah Valley was not due to some cause other than 
the reduction in the air pollution levels. 

A more recent study considers a broadly relevant case showing the benefits of 
cleaner air. During the Atlanta Summer Olympics of 1996, traffic-related ozone and 
PM declined significantly as a result of the alternative mass transportation strategy 
implemented to reduce road traffic during the Games (Friedman et al., 2001). These 
improvements were correlated with changes in the rate of children’s hospital admis-
sions. Compared to a baseline period, traffic-related ozone and PM levels declined 
by 28% and 16%, respectively. Concentrations of both PM and ozone also rose no-
ticeably after the end of the Olympics. The study showed a significant reduction in 
asthma events associated with these pollution improvements. This study indicates 
that improvements in acute air pollution can provide immediate public health bene-
fits. 

Furthermore, a recent follow-up analysis of the Harvard Six Cities Study dis-
cussed earlier (Dockery et al., 1993) has shown that mortality was decreased by low-
ering pollution (Laden et al., 2006). An extended analysis of the Harvard Six Cities 
Study (to include follow-up through 1990) has now shown that reductions in long- 
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term ambient PM pollution results in concomitant reductions in the health risks as-
sociated with PM. As shown in Figure 3, large reductions in PM at Harvard study 
cities have resulted in likewise large reductions in the relative risk (RR) of mortality 
in those cities: Steubenville, OH (S), Harriman, TN (H), St. Louis, MO (L), and Wa-
tertown, MA (W). The authors found that, for each decrease of 1 μg/m3 in averge 
PM2.5, the overall death rate from causes such as cardiovascular disease, respiratory 
illness and lung cancer decreased by some 3 percent, while also extending the lives 
of study subjects. Thus, although we still carry very large health risks in the United 
States from our present levels of air pollution, amounting to tens of thousands of 
premature deaths per year, recent research shows that the lowering of air pollution 
levels in the air is an effective way to improve public health. 

The evidence is clear and consistent: air pollution is adversely affecting the health 
and lives of Americans across our Nation. There is a coherence between the epi-
demiologic study associations and experimental study results, validating that there 
is indeed a cause-effect relationship between air pollution and adverse human 
health effects. The importance of these health effects relationships is made all the 
more imperative by the fact that virtually every American is directly impacted by 
this pollution. Cleaning the air causes improvements in public health, saving lives 
and improving the quality of life of all Americans. 

The Role of CASAC 

The setting of the National Ambient Air Quality Standards (NAAQS) is an essen-
tial mandate of the Clean Air Act. These NAAQS apply to ‘‘criteria’’ air pollutants 
that, in the words of the legislation, ‘‘endanger public health or welfare.’’ At present, 
six pollutants are designated as criteria pollutants. The Clean Air Science Advisory 
Committee (CASAC) was authorized by the Congress in 1977 to aid the EPA Admin-
istrator in the setting of these NAAQS. Its members are derived largely from aca-
demia and from private sector research institutes, and are appointed by the EPA 
Administrator. CASAC’s role is primarily to review the agency’s work in the process 
of setting each NAAQS, which are each reviewed on an every-five-year schedule, 
and then to provide the EPA Administrator with independent advice on the inter-
pretation of agency documents for the setting of the NAAQS. Most notably, CASAC 
reviews the agency’s Integrated Science Assessment (ISA) and the Risk and Expo-
sure Assessment (REA) that summarize the science and the policy analyses, respec-
tively. The assessment of these pollutants individually during the CAAA approach, 
potentially missing effects of synergisms among the various air pollutants, combined 
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with the fact that not all potential health impacts can be quantified in the REA 
process, has likely caused the EPA to underestimate the total benefits of pollution 
reductions when viewed on an individual pollutant-by-pollutant basis. Despite these 
facts, the EPA’s REA and RIA (Regulatory Impact Analysis) analyses have consist-
ently indicated that the valuation of the health benefits of cleaner air, such as fewer 
hospital admissions and deaths, far outweigh the costs of applying emission controls 
to reduce air pollution. 

Based upon the EPA ISAs, REAs, and CASAC independent expert advice on the 
setting of the NAAQS (usually provided as a range of possible standards), the EPA 
Administrator proposes an updated standard for each pollutant that can be the 
same, more stringent, or less stringent than the existing NAAQS standard for a cri-
teria air pollutant. This process has generally worked well in the past, and has led 
to the application of sound science to the setting of the U.S. NAAQS standards to 
protect the health of the American public. 

Conclusions 

• The science is sound and the results are clear: cleaning our air reduces air pol-
lution health impacts, lowers our health care costs, and saves lives. 

• With the independent advice of CASAC, as stipulated by the Congress, the 
EPA’s regulatory control of ambient air pollutants has led to reductions in both 
air pollutant exposures and health risks to the American people. This has 
caused the public to enjoy associated health benefits, including decreased asth-
ma attacks, fewer hospital admissions, fewer heart attacks, and increased 
length and quality of life. 

Thank you for the opportunity to testify on this important issue. 
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Chairman HARRIS. Thank you very much, Dr. Thurston. 
I now recognize our next witnesses, Dr. Michael Honeycutt, Chief 

Toxicologist for the Texas Commission on Environmental Quality. 
Dr. Honeycutt. 
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STATEMENT OF DR. MICHAEL HONEYCUTT, 
CHIEF TOXICOLOGIST, TEXAS COMMISSION ON 

ENVIRONMENTAL QUALITY 
Dr. HONEYCUTT. Good morning, Mr. Chairman and Members of 

the Committee. I have submitted more detailed written comments 
on the science behind the ozone and PM NAAQS and the Utility 
MACT, but I will touch on the highlights right now. 

Regarding ozone, I would first like to talk about the concept of 
personal exposure. As regulators, we set health protective stand-
ards for chemicals in outdoor air and we measure those pollutants 
at outdoor monitors. However, it is a well-established fact that we 
are not exposed to ozone concentrations at concentrations measured 
at outdoor monitors. This is because Americans spend on average 
90 percent of our time indoors, especially on hot days when ozone 
levels are at their highest. Because ozone is formed in sunlight, 
ozone concentrations are always much lower indoors than outdoors 
and in fact are practically zero in air conditioned buildings. Keep-
ing that in mind, I want to talk briefly about the ecological epide-
miology studies that EPA is using as the primary basis for the 
ozone NAAQS. 

Ecological epidemiology studies are exploratory studies designed 
to look for correlations. They are supposed to be followed up by 
more rigorous epidemiology studies to see if the correlations are 
real. These studies are not supposed to be used quantitatively and 
they are certainly not rigorous enough to set environmental policy. 
Statisticians can run data through elegant models to try to find 
statistically significant correlations but the output of those models 
is only as good as the input, and any researcher worth their salt 
will tell you that correlation is not causation. 

With the ozone NAAQS, EPA has set environmental policy based 
on these ecological epidemiology studies. Specifically, the studies 
gathered death certificates for people who died from non-accidental 
causes including cancer, liver disease or any other disease. The as-
sumption is that breathing ozone made them die earlier than they 
would have otherwise. The researchers correlated the outdoor 
ozone levels, usually from the highest monitor in the city, with var-
ious time periods just before the time of death for these thousands 
of people. Using the highest monitor or even an average value in 
the city is not scientific since ozone levels can vary tremendously 
across a city. These studies did not look at whether the people who 
died were actually outdoors for eight hours just prior to their death 
to actually breathe that ozone. Even if we assume that these ill 
people spent eight hours outdoors just before they died, were they 
near the monitor the EPA assumed they were? Were they exposed 
to other pollutants during the day? Did they take their medications 
that day? There are a whole host of common sense questions that 
go unanswered in these studies. Simply put, these studies cannot 
tell us if ozone caused these deaths or if these people died pre-
maturely, much less tell us what level of ozone caused their pre-
mature death. 

EPA also used clinical studies conducted by Professor William 
Adams, formerly from USC, in setting the ozone NAAQS. EPA re-
analyzed his data inappropriately and called the mild effects he ob-
served adverse. 
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Turning to the Utility MACT, EPA themselves determined that 
the rule will not have an effect on mercury levels in fish in Amer-
ica’s watersheds. EPA continues to overstate the health risk of 
lower IQ and heart disease from mercury while ignoring the very 
well-demonstrated health benefits of eating seafood. EPA used a 
study known as the Faroe Island study to set their safe level for 
mercury where the mothers ate whale meat and blubber contami-
nated with PCBs in addition to eating the fish. The Faroe Island 
infants ingested 600 times EPA safe dose of PCBs. I will say it 
again: 600 times EPA safe level. The effects EPA attributed to mer-
cury can more justifiably be attributed to the PCBs. A similar 
study in the Seychelles Islands that did not include PCB exposures 
was essentially negative. EPA ignores the fact that Japanese eat 
10 times more fish than Americans do and have higher levels of 
mercury in their blood but they have lower rates of coronary heart 
disease and they have high scores on their IQ tests. Methyl mer-
cury is a toxic chemical but scientific data overwhelmingly do not 
support EPA’s position on the risk of mercury. In fact, EPA may 
have the most conservative safe level for mercury in the world. The 
FDA, the ATSDR, the World Health Organization and Canada all 
have set a higher safe level for mercury, and EPA still uses decade- 
old data whenever they say that six percent of the women in the 
United States have unsafe levels of mercury in their blood. Newer 
data time and time again clearly shows this isn’t the case. 

Thank you for the opportunity to testify. 
[The prepared statement of Mr. Honeycutt follows:] 

PREPARED STATEMENT OF DR. MICHAEL HONEYCUTT, 
CHIEF TOXICOLOGIST, TEXAS COMMISSION ON ENVIRONMENTAL QUALITY 

Main Conclusions 

On behalf of the Texas Commission on Environmental Quality (TCEQ), I disagree 
with the United States Environmental Protection Agency’s (EPA) proposed range of 
values for the eight-hour ozone and PM standards because of uncertainties relating 
ambient concentrations to personal exposures and limitations of the epidemiological 
and clinical studies used as the basis of the revisions. The TCEQ strongly rec-
ommends that EPA use robust scientific data as the basis for the ozone and PM 
standards and Utility MACT, and more meaningful consideration of risk manage-
ment issues in its final policy decisions. 

The roles of uncertainty and bias in EPA’s assessments have been severely 
downplayed and should be reexamined. This is particularly true in EPA’s analysis 
of personal exposure. For ozone, EPA relies on studies that estimate personal expo-
sure (the amount of ozone a person actually breathes) by using ambient monitoring 
data, which oversimplifies personal exposure by assuming that ambient monitoring 
data accurately reflects personal exposure. Further, EPA doesn’t acknowledge or ac-
count for this potential overestimate in their standard calculations. Also, it is essen-
tial that EPA clearly discuss the uncertainties associated with adverse health effects 
reported in both ecological epidemiology and clinical studies. These uncertainties 
should also be clearly communicated in publicly accessible documents in consider-
ation of new standards. 

EPA should be more critical and conscientious in its selection of studies they use 
to calculate proposed numerical standards. Specifically, EPA should consider ecologi-
cal epidemiology studies in a more broad, supportive context, rather than as the pri-
mary basis for calculating air quality standards. Ecological epidemiology studies are 
not scientifically rigorous enough to draw conclusions about the cause of health ef-
fects identified in the studies for ozone or any other pollutant and are not suitable 
for policy decisions. As with all observational studies, the results may provide valid 
areas for further inquiry and be informative, but should not be considered conclu-
sory. EPA’s criteria for the selection of key studies should emphasize not only statis-
tical significance but also biological significance of the observed adverse health ef-
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fects Furthermore, EPA should focus on the entire weight of evidence of more robust 
epidemiology and toxicology studies for the basis of its policy decisions. 

Finally, EPA should avoid unnecessary regulation that will not improve human 
health. EPA’s own analysis demonstrates that the Utility MACT will not have an 
effect on mercury levels in fish in U.S. watersheds. EPA’s claims of mercury causing 
lower IQ and heart disease scares the public into avoiding seafood. EPA ignores the 
fact that Japanese eat 10 times more fish than Americans do and have higher levels 
of mercury in their blood, but have lower rates of coronary heart disease and high 
scores on their IQ tests. To claim that a policy decision is ‘‘based on the science’’ 
without putting those decisions in appropriate context with real world implications 
is not just a misuse of science but causes harm to the public. It is a disservice to 
her citizens when government exaggerates, misstates or misleads the public about 
the ‘‘real’’ risk of environmental effects. 

Ozone NAAQS 

Ecological Epidemiology Studies 
EPA used ecological epidemiology studies, also known as time-series analyses, as 

the primary basis of the most recent proposed ozone standard. Ecological epidemi-
ology studies are observational studies designed to look for correlations. To accom-
plish this they examine the relationships between exposure and disease at a popu-
lation level rather than on an individual level. These types of studies are intended 
to be followed up by more rigorous epidemiology studies to determine if the correla-
tions are real. While ecological epidemiology studies are useful in evaluating poten-
tial associations between health effects and ambient exposures to environmental 
pollutants, they are severely limited due to their study design. Policy conclusions 
should not be based on ecological epidemiology studies for the following reasons: 

• 1. Ecological epidemiology studies are not designed to determine if ozone caused 
the health effects evaluated. The assumption that ozone caused all evaluated 
health effects, including aggravation of asthma and premature mortality, in eco-
logical epidemiology studies is not well-grounded in science. Ecological epidemi-
ology studies do not collect data on when, how long, and how much exposure 
occurred; if exposure occurred before the health effects; or if it makes biological 
sense that the chemical could cause the effect. In other words, the study designs 
are incomplete. Scientists agree that the incomplete study design does not pro-
vide enough information to determine the actual cause of studied effects. Eco-
logical epidemiology studies are not supposed to be used quantitatively and they 
certainly are not rigorous enough to set environmental policy. 

• 2. Lack of personal exposure data severely limits the utility of ecological epidemi-
ology studies. The issue of limited or entire absence of personal exposure data 
is significant. Personal exposure is a measurement of the amount of an air pol-
lutant that a person actually breathes. In the case of air pollutants like ozone, 
ecological epidemiology studies rely on ambient monitoring data as a surrogate 
for personal exposure for percentages of people with a health issue in an area 
(i.e., census tract, county, or state). However, it is very unlikely that people 
would ever be exposed to those pollutants at concentrations measured at out-
door monitors for very long. This is partly because the average American spends 
90% of his/her time indoors, especially during the heat of the summer when 
ozone concentrations tend to be at their highest. Ozone concentrations in most 
buildings are characteristically low, due to the reactive nature of ozone, the 
tendency of ozone to deposit on surfaces, and the ventilation systems inside 
buildings (McClellan et al., 2009). Other additional factors such as time spent 
outdoors, outdoor activity level, and weather (especially temperature and rel-
ative humidity) can dramatically change the potential for ozone exposure and 
the resultant estimate of risk. Therefore, ambient ozone concentrations alone do 
not adequately characterize, and easily overestimate, personal exposures 
(Sarnat et al., 2006). This position is shared by the National Academies of 
Science (NAS 2008) and the Clean Air Science Advisory Committee (CASAC 
2006). That ecological epidemiology studies continue to derive inconsistent and 
vastly differing conclusions about the adverse effects of ozone is perhaps evi-
dence of this fact. 

• 3. Ecological epidemiology studies frequently do not take into account the hetero-
geneity of regional air pollution and oversimplify their exposure analysis by re-
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1 Many ecological epidemiology studies do not look at the area immediately around a monitor 
but rather at a conglomeration of several cities. For example, Bell and Dominici (2008) looked 
at communities, which they defined as a county or contiguous counties. 

2 EPA acknowledges the variance in ozone concentrations across a region within its state im-
plementation planning (SIP) process by its requirements to have multiple monitors within a 
populated region and its requirement to further analyze unmonitored areas during the planning 
process. 

lating health effects to only ozone. In most ecological epidemiology studies, 1 ex-
posure is estimated to be either some statistical representation (e.g., average or 
weighted average) of several air monitors or concentrations at the monitor with 
the highest readings. This assumption oversimplifies outdoor exposure because 
concentrations vary across a given area. 2 Moreover, few studies fully account 
for simultaneous exposure to multiple other pollutants, such as particulate mat-
ter, nitrogen dioxide, and sulfur dioxide. The ratios of these pollutants can vary 
tremendously from region to region, making it difficult to determine which ef-
fects are related to which pollutants. This complication blurs the association be-
tween health effects and ozone exposure, as documented in recent studies. Fur-
thermore, it has been documented in studies that the association between ozone 
and health effects is confounded by temperature and relative humidity (which 
alone can cause physical stress), and population characteristics, such as age, 
health status, socioeconomic status, and exercise. 

• 4. Ecological epidemiology studies have considerable uncertainty in their identi-
fication of health effects. To determine prevalence of a health issue, epidemiolo-
gists frequently use readily available information, including hospital admissions 
records and death certificates, or participant surveys. In some of the ecological 
epidemiology studies EPA used for the proposed ozone standard, death certifi-
cates for thousands of people who died at a hospital from any non-accidental 
cause were compared to outdoor ozone levels from up to three days before the 
person died. Because of the broad selection criteria, it is highly likely that many 
of these people died due to non-respiratory health issues unrelated to ozone ex-
posure. This problem is compounded when paired with the lack of personal ex-
posure data, making it impossible to know if decedents were actually well 
enough to be outdoors in the days preceding their deaths. In this case, patient 
history records from physicians would be more reliable than hospital admission 
records or death certificates for determining the presence and severity of any 
health effects potentially caused or aggravated by ozone exposure. EPA could 
better serve the public trust to recognize the limitations on the information and 
data used and to fully consider these limitations when making policy decisions. 

• 5. Additional statistical analysis (time-series and multi-city time-series studies) 
further complicates the interpretation of ecological epidemiology studies. The 
shortcomings of ecological epidemiology studies are compounded when research-
ers perform time-series studies, which try to correlate health effects collected 
from epidemiology studies and ambient ozone concentrations measured during 
the hours and days leading up to their hospital visit or death. Some studies 
compare even broader sets of data from multiple cities averaged over multiple 
years. In addition to the issues regarding uncertainty in the original ecological 
epidemiology study discussed previously, this additional analysis fails to take 
into account: 

• The high degree of variability between cities, seasons, and years; 
• The effect of other pollutants that contribute or cause the same effects; 
• The inconsistent ambient air sample collection period between cities; 
• Socioeconomic factors such as age, access to health care, etc., and 
• Mortality differences among cities. 
In addition, further analysis of time-series data indicates the studies are highly 

influenced by the type of statistical model used (often, the model showing the most 
health effects) and publication bias (studies showing effects are more likely to get 
published than those showing no effects). Due to the substantial uncertainty in 
these studies, policy decisions should not be based on these studies and EPA should 
revise its study selection criteria to use studies of higher scientific quality. 

• 6. Results of ecological epidemiology studies are inconsistent and it remains un-
clear if ozone is truly related to increased health effects. Ecological epidemiology 
studies have provided vastly different conclusions regarding the effects of ozone 
on the population, with studies showing significant adverse effects, no effects, 
or even protective effects of ozone. In particular, one reanalysis of an ecological 
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3 FEV1 is a measure of the forced expiratory volume during the first second of an active exha-
lation. This measurement is used to assess lung function and is often used in epidemiological 
or controlled clinical studies. The measurement is accomplished by having a subject inhale deep-
ly and then exhale quickly. A significant reduction in FEV1 may be indicative of impaired ven-
tilation. 

epidemiology study frequently cited by EPA identified only six out of 95 cities 
evaluated with a significant correlation of mortality and ozone (Smith et al., 
2009). Furthermore, although it has been repeatedly hypothesized that ozone is 
a potent inducer of asthma attacks, Texas Inpatient Hospital Discharge data on 
the numbers of hospital visits for asthma between 1999 and 2001 actually 
showed that people were more likely to visit the hospital for asthma during 
winter when ozone is at its lowest than they were in the summer when ozone 
concentrations are high. In a relative risk sense, cold weather and pet dander 
are more potent inducers of asthma hospital visits than ozone. Furthermore, re-
sults from a four-year (2000–2003) air quality study conducted by Texas A&M 
University and Driscoll Children’s Hospital indicate hospital admissions to be 
weakly correlated with ambient daily maximum ozone levels. 

Clinical Studies 

Clinical studies expose humans to a known concentration of ozone for a known 
period of time and monitor their health. Although these studies do not have the sig-
nificant limitations of ecological epidemiology studies, there is confusion among sci-
entists and regulators about whether subtle clinical changes documented in the 
studies represent adverse effects. In its ozone reassessment, EPA failed to consider 
key recommendations regarding this issue and conducted a reanalysis of clinical 
data that was not scientifically appropriate. 

• 1. EPA should rely on biological, not just statistical, significance in identifying 
an adverse health effect in clinical studies. Ambiguity exists in defining what 
constitutes an adverse effect on exposure to air pollution. Clinical studies evalu-
ating health effects due to ozone exposure have mainly focused on decreases in 
lung function as measured by forced expiratory volume in one second (FEV1) 
3 and other similar measures. Daily normal activities, exercise, and diurnal 
variations can themselves cause changes in the FEV1. Within a single day, 
FEV1 in normal subjects can vary by over 5% (Pellegrino et al., 2005) and be 
as high as 17.6% (Medarov et al., 2008). Therefore, controlled exposure studies 
must properly account for normal changes by including filtered air (FA) expo-
sures and a range of concentrations and exposure durations. The American Tho-
racic Society (ATS) recommends a comprehensive description of ‘‘adverse’’ ef-
fects by combining the loss of lung function in conjunction with respiratory 
symptoms, such as cough and discomfort while breathing (ATS 2000). Further, 
OEHHA, the TCEQ, and jointly the ATS and the European Respiratory Society 
(ERS) consider decrements in FEV1 of ™ % as ‘‘mild,’’ not ‘‘adverse.’’ However, 
in its reevaluation of the Adams (2006) study, EPA identified FEV1 decrements 
of only 2.8% to be adverse effects. According to the sources listed previously and 
Adams himself, the decrements in the Adams (2006) study at 0.06 ppm are not 
of biological significance, even though they may be of statistical significance. 
Therefore, it is also prudent that the EPA justify the importance of key study 
results to indicate not just statistical significance, but also biological signifi-
cance before labeling the result as an adverse effect. 

• 2. EPA’s reanalysis of Adams (2006) data is not scientifically appropriate and 
should not be included as part of the final ozone policy decision. In addition to 
the issue of whether or not the decrease in FEV1 was adverse, the EPA also 
conducted a highly contentious statistical reanalysis of the Adams (2006) data 
to show statistical significance in the absence of the effect (Brown 2007, Brown 
2008). Dr. Adams himself disagreed with the EPA’s reanalysis and statistical 
reinterpretation of his study during a teleconference on March 5, 2007, and in 
written comments to the EPA during the 2007 comment period. EPA’s reanaly-
sis was also criticized by other statisticians and scientists, as stated in com-
ments submitted to EPA by Drs. RL Smith and JE Goodman. The TCEQ con-
curs with Dr. Adams’ peer-reviewed results. 

• 3. EPA should consider more recent studies as part of the ozone weight of evi-
dence. Recent clinical studies (Kim et al., 2011; Schelegle et al., 2009) of ozone 
exposure at concentrations lower than 0.08 ppm have further confirmed the 
Adams (2006) results, showing no adverse effects at 0.06 ppm. When compared 
to filtered air, Schelegle et al. (2009) reported statistically significant mean per-
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4 In fact, EPA has provided no data to illustrate lives saved under previous standards. All 
estimates of lives saved are projections, not factual. 

cent change in FEV1 at 0.07 ppm (5.34%) and Kim et al. (2001) reported statis-
tically significant mean percent change in FEV1 at 0.06 ppm (1.71%), these are 
not only within in the range of intra-individual variability but are also substan-
tially less than the 20% decrease identified as adverse. 

• 4. EPA needs to emphasize the importance of having realistic controls for clinical 
studies. Many of the clinical studies use filtered air (no ozone) for the control 
groups (Schelegle et al., 2009; Kim et al., 2011), which creates an unrealistic 
scenario as the natural background ozone concentration in the atmosphere is 
around 0.04 ppm (Last et al., 2010). In its analysis of the clinical studies, EPA 
has not adjusted for this background factor and has not provided any justifica-
tion for not doing so. Not adjusting for background can result in overestimating 
the severity of the observed effects as ‘‘adverse effects,’’ when in fact the effects 
were ‘‘not adverse.’’ Based on the clinical studies, it can be inferred that the 
weight of evidence at the lower range of exposure levels (i.e, 0.06–0.07 ppm) is 
weak and inconclusive. Thus, I can conclude that the clinical studies used to 
justify the lower end of the proposed range do not support lowering the ozone 
standard below the present NAAQS of 0.075 ppm (Adams 2002 and 2006; 
Schelegle et al., 2009; Kim et al., 2011). Further, these studies are conservative 
since they do not consider personal exposure. 

Differing Roles of Policy and Science 

EPA’s recent attempts at using science to justify policy decisions are particularly 
troubling. In its reconsideration of the ozone standard, EPA attempts to establish 
a health basis as the need for a new, reduced standard. However, the assumption 
that the reduced standard would prevent up to 12,000 deaths is based on dubious 
studies and the use of such an analysis signals an unfortunate shift in the roles of 
scientists and risk managers. 

• 1. The basis of the theoretical number of lives saved is meaningless and unreal-
istic. EPA relied on studies that took mortality data from ecological epidemi-
ology studies to calculate the number of theoretical deaths that would be avoid-
ed with a lower standard. Not only do these studies suffer from the severe limi-
tations described above, but theoretical lives saved estimates are also meaning-
less from a scientific and practical standpoint. It is not possible to verify either 
the current number of deaths due to ozone exposure or the future change in 
deaths if the standard is lowered because there is still no conclusive evidence 
that ozone causes mortality at ambient concentrations. 4 There is no guarantee 
of increased life expectancy or degree of confidence in this estimation, since 
some degree of risk is present in all aspects of daily life. 

• 2. EPA misuses scientific studies to justify policy decisions. Scientific studies 
should be just one aspect of responsible policymaking. Rigorous scientific studies 
focus on expanding the knowledge of how a chemical interacts with the body 
at different tested doses. However, even the most extensive studies are not able 
to define an acceptably safe level of a chemical. In the specific case of ozone, 
scientific studies have still been unable to clearly identify human risk at cur-
rent ambient levels and have certainly not shown if 0.065 ppm ozone is substan-
tially more protective than 0.08 ppm. Determining what level of risk is accept-
able is and should remain a decision for risk managers, not scientists. 

Responsible risk managers and policymakers consider science as one of many as-
pects to be considered in setting policy. Science cannot determine practical issues, 
such as the feasibility of implementation and to what extent society would accept 
the trade-offs associated with the standard. For example, an overly restrictive 
health-based standard might be more detrimental to public health if it forces an in-
dustry out of business due to the cost of compliance and its employees are unable 
to find work to support their families. Studies have consistently indicated that pov-
erty is a much better predictor for premature mortality than exposure to environ-
mental pollutants. Public officials with a broader perspective of potential policy im-
plications are better equipped to evaluate these important aspects. 
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PM NAAQS 

The Proposed PM Standard 
EPA has proposed a new particulate matter (PM) standard that is twice as strin-

gent as the current standard. Attainability of the proposed standard, especially in 
rural and agricultural areas, is impractical and even EPA staff acknowledges that 
the available scientific evidence supports the effectiveness of the current standard 
in protecting public health. There is no scientific basis supporting a reduction in the 
current standard, let alone a two-fold reduction. 

• 1. EPA based the proposed PM standard on an ecological epidemiology study. 
EPA used a study by Zanobetti and Schwartz (2009), which is an ecological epi-
demiology study, as a basis for the proposed PM standard. This ecological epide-
miology study concludes that exposure to coarse PM is ‘‘suggestive’’ of a causal 
relationship with adverse effects. As stated above, ecological epidemiology stud-
ies are incomplete studies plagued with limitations and should not be used as 
the basis for policy conclusions. 

• 2. EPA assumes all PM composition is equal. Not all PM is created equally; 
however, EPA makes the assumption that it is. Coarse PM is produced by sur-
face abrasion or suspension of biological material and fragments of living 
things. Because of this, PM in urban and industrial areas is likely to be vastly 
different from PM in rural and agricultural areas. Urban and industrial PM is 
expected to be enriched with pollutants; pollutants that are inherently more 
toxic than the dust predominantly found in agricultural operations and arid 
rural areas. EPA didn’t take this scientific fact into consideration when they de-
veloped their proposed PM standard. When they assume all PM composition is 
the same, they ignore the fact that agricultural and rural areas will likely ex-
ceed the standard due to natural occurrences rather than man-made sources. 

• 3. PM composition varies greatly by geographic regions. The PM data EPA used 
in their assessment for the proposed PM standard were not uniformly distrib-
uted across the United States or even within counties. Therefore, potential dif-
ferences in PM composition may be reflected in the EPA estimates. Geographic 
variability is also strongly influenced by region-specific sources, meteorology 
(e.g., wind speed and direction), and topographical conditions (e.g., trees, moun-
tains). When PM composition differs geographically, the conclusions drawn may 
not apply equally to all parts of a geographic region. 

Utility MACT 

Mercury and the Utility MACT 

EPA has proposed a National Emission Standards for Hazardous Air Pollutants 
(NESHAP) rule for coal- and oil-fired electric utility steam generating units (EGU). 
This proposed NESHAP rule (the Utility MACT) would establish maximum achiev-
able control technology (MACT) emission limits for certain hazardous air pollutants 
(HAP), including mercury. In EPA’s analysis for mercury, they state ‘‘if U.S. EGU 
impacts to watersheds included in the risk assessment were zeroed out, for a signifi-
cant majority of those watersheds, total exposure would still exceed (and in most 
cases, significantly exceed) the RfD [Reference Dose].’’ In EPA’s own words they are 
admitting control of U.S. EGU mercury emissions will not have an effect on mercury 
levels in fish in U.S. watersheds; however, they still insist on the necessity to re-
quire these controls. Concurrent with the Utility MACT, the EPA’s National-Scale 
Mercury Risk Assessment Supporting the Appropriate and Necessary Finding for 
EGUs (mercury risk assessment) was released for public comment and review by 
EPA’s Science Advisory Board Mercury Review Panel. Currently, the Mercury Re-
view Panel’s support for the mercury risk assessment is contingent upon develop-
ment of a revised document that addresses numerous issues. The Panel’s comments 
to EPA on the mercury risk assessment were finalized in September 2011, illus-
trating the limited time allowed for review and revisions of such an important docu-
ment whose purpose was to determine whether a public health hazard is associated 
with U.S. EGU emissions. One could easily conclude that the Panel’s input was 
merely a formality and was not intended to be seriously considered, much like EPA 
treats input from the States. 
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5 In December 2000, EPA issued a ‘‘regulatory determination’’ under the Clean Air Act (CAA) 
that it is ‘‘apppropriate and necessary’’ to regulate mercury emissions from coal-based power 
plants and nickel emissions from oil-based power plants. This regulatory determination listed 
coal- and oil-based EGUs as a source category under section 112(c) of the CAA, the first step 
to setting MACT standards. On January 30, 2004, EPA proposed to remove EGUs from the 112 
list based on a finding that it was neither appropriate nor necessary to regulate EGUs under 
this section of the CAA. On March 29, 2005, EPA issued a final revision of the appropriate and 
necessary finding for coal- and oil-fired EGUs and removed such units from the 112 list. The 
removal of EGUs from the 112 list was challeneged in court. On February 8, 2008, the court 
determined that EPA violated the CAA by removing EGUs from the 112 list. As a result, EGUs 
remain a CAA section 112(C) listed source category according to EPA. The basis of the court 
ruling was that EPA did not follow the requirements of 112(C)(9) in removing EGUs from the 
112 list. As such, the court did not reach a determination on the merits of the case. 

• The EPA 2000 appropriate and necessary finding estimates were inaccurate. 5 
The risk analysis estimates of hazard quotients due to U.S. EGU-attributable 
emissions of mercury have already decreased significantly between the 2005 
and 2016 scenarios, mainly due to PM controls. In fact, 2010 levels of mercury 
emissions are already at levels predicted for 2016. In addition, the 2000 appro-
priate and necessary finding was based on estimates that U.S. utility mercury 
emissions would increase from 46 tons in 1990 to approximately 60 tons in 
2010. In reality, emissions were reduced to 29 tons in 2010. 

• U.S. EGU mercury emissions are insignificant compared to other sources. The 
Utility MACT preamble states that on average, U.S. EGUs are estimated to 
contribute only 2% to total mercury deposition in the U.S. Therefore, any health 
benefits related to mercury reductions would pose an insignificant change in the 
overall risk from mercury from all sources. Only in combinations of the worst- 
case watersheds with fish consumption rates (e.g., 95th and 99th percentile fish 
consumption rates paired with the 95th and 99th percentile watersheds) did es-
timates of U.S. EGU-attributable hazard quotients (HQs) exceed 1.5 (EPA con-
sidered an HQ>1.5 to represent a potential public health hazard). U.S. EGUs 
contributed insignificantly to the total risks posed by other sources of mercury; 
thus, regardless of this regulation, risk from mercury deposition will remain 
from sources other than U.S. EGUs. 

Mercury is a global pollutant. It travels beyond boundaries of states and con-
tinents. EPA modeling estimates that, on average, 83% of the mercury deposited in 
the U.S. originates from international sources, excluding Canada; the remaining 
17% comes from U.S. and Canadian sources. As such, control strategies related to 
EGUs may not affect change in fish tissue concentrations of mercury. According to 
EPA (2007), ‘‘The mix of long-distance and local sources makes it difficult in some 
water bodies to achieve water quality standards for mercury.’’ 

• EPA uses a worst-case scenario for risk and does not characterize risk for real-
istic U.S. populations. EPA should have characterized risk for the more realistic 
general recreational angler population to provide perspective and information to 
that population. Instead, the EPA’s mercury assessment is essentially a worst- 
case scenario that focuses on subsistence fishing populations and may overesti-
mate risk for the majority of the U.S. population. EPA’s own Science Advisory 
Board Mercury Review Panel states ‘‘There is scant evidence documenting the 
prevalence or extent of subsistence fishing in the United States.’’ 

• EPA states that about seven percent of women of child-bearing age are exposed 
to mercury at a level capable of causing adverse effects in the developing fetus. 
Several well-conducted studies examining effects of mercury on children have 
been conducted, including the Seychelles Child Development Study (Seychelles) 
and the Faroe Island Study (Faroe). A blood mercury No Effect Level (NEL) of 
85 parts per billion (ppb) was observed in the Seychelles study. Interestingly, 
this study also observed positive improvements on IQ as mercury levels in-
creased; a phenomenon likely due to nutrients such as omega-3 fatty acids and 
selenium from high fish consumption. A blood mercury NEL of 58 ppb was ob-
served in the Faroe study; however, these residents also consumed large quan-
tities of whale meat and blubber that contained unsafe (according to EPA) lev-
els of polychlorinated biphenyls (PCBs). Since neither study found effects below 
58 ppb blood mercury levels, one would only expect to find health effects in chil-
dren whose mothers had mercury levels higher than 58 ppb in their blood. 
EPA’s safe level (the RfD) is set to prevent blood mercury levels exceeding 5.8 
ppb, 10 times lower than the NEL of 58 ppb from the Faroe study. 

Data from the Centers for Disease Control’s (CDC’s) National Health and Nutri-
tion Examination Survey (NHANES), 2003–2008, show the mean blood mercury 
level for pregnant women is 0.69 ppb (well below EPA’s safe blood mercury level) 
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(Jones et al., 2010). Although some individuals have blood mercury levels greater 
than EPA’s safe blood mercury level, none have blood mercury levels above the 
Faroe study NEL of 58 ppb, and therefore adverse health effects would not be ex-
pected in their children. A 2005 study conducted by Texas Department of State 
Health Services (DSHS 2005) determined that even when subsistence fishers are 
eating fish from Caddo Lake with elevated mercury, women of child-bearing years 
did not have blood mercury levels greater than the EPA’s safe blood mercury level. 

On comparing U.S. blood mercury levels to other countries, both the United King-
dom (UK) and Japan median blood mercury levels are higher. Using EPA’s RfD to 
describe Japan’s data, 66% of Japanese women are exposed to levels above EPA’s 
safe blood level. From this the claim could be made (falsely) that 66% of Japanese 
children are born at risk for adverse effects. On the contrary, the Japanese popu-
lation consumes 10 times more fish than the U.S. population but only shows positive 
outcomes; they have lower rates of coronary heart disease and high IQ scores. EPA 
is causing unnecessary alarm in the public with their assertions that 7% of women 
of child-bearing age are exposed to mercury at a level capable of causing adverse 
effects in the developing fetus when the evidence clearly shows this statement to 
be false and misleading. 

• EPA uses an RfD that is more conservative than most other Agencies (U.S. and 
World). The Agency for Toxic Substances and Disease Registry (ATSDR) and 
the U.S. Food and Drug Administration (FDA) both have established safe levels 
three-fold higher than EPA’s conservative RfD. The World Health Organization 
(WHO) recommends a level that is two times higher than EPA’s RfD; Health 
Canada uses a value similar to the WHO recommended value. The TCEQ 
agrees with ATSDR and FDA that it is more appropriate to use a study that 
reflects U.S. fish consumption (e.g., saltwater fish such as tuna) rather than a 
study based entirely on consumption of saltwater fish and mammals (e.g., 
whale). 
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Chairman HARRIS. Thank you very much, Dr. Honeycutt. 
I now recognize Dr. Robert Phalen, Professor of Medicine, and 

Co-Director of the Air Pollution Health Effects Laboratory, for five 
minutes to present his testimony. Dr. Phalen. 

STATEMENT OF DR. ROBERT F. PHALEN, 
PROFESSOR OF MEDICINE, AND CO-DIRECTOR, 

AIR POLLUTION HEALTH EFFECTS LABORATORY, 
UNIVERSITY OF CALIFORNIA, IRVINE 

Dr. PHALEN. Chairman Harris, Mr. Miller, thank you for this op-
portunity. 

My participation in the Clean Air Scientific Advisory Committee 
on Particulate Matter was interesting and stimulating. Everyone 
involved—the members of CASAC, the EPA staff and public pre-
senters—was qualified, efficient and dedicated. But we are here to 
find, and I think all of us agree, to find possible ways to improve 
the CASAC process of incorporating good science. Therefore, I will 
present seven points for you to consider that are my observations 
as a result of my participation in the CASAC Particulate Matter 
subcommittee. 

One, the EPA mandate is too restrictive. It does not allow the 
full competence of the EPA to be used in protecting public health. 
They are required to evaluate pollutants one by one, and pushing 
one pollutant way down can raise the risks from other factors, in-
cluding unemployment. The EPA also has to err on the side of in-
creased safety, and if you overdo this, you actually increase the 
overall risk to public health. 
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Two, linear incrementalism. This is where CASAC is only al-
lowed to comment on questions that are supplied by EPA, and each 
of these comments seems to lead step by step to an inevitable con-
clusion. Therefore, the committee can’t really express their con-
cerns and their doubts along the way. 

Three, the definition of particulate matter just by weighing it, 
and not taking the composition into account, to me is very poor 
science mainly because some areas of the country have more toxic 
particulate matter than others. And by setting one standard na-
tionwide that adequately protects maybe two or three cities, you 
are punishing major industries, including agriculture, and you are 
punishing areas where the particulate matter has a different, less 
toxic composition. 

Four, the current risk assessment process is very seriously 
flawed, as it is based on ‘‘individual pollutants.’’ In 2009, the Na-
tional Academy of Sciences at EPA’s request looked at risk assess-
ment and said in reality the risks are not the just risks of the pol-
lutant, the risks are the risks of the ‘‘decision’’ about that pollutant. 
For example, if you lower a particle standard, it is going to affect 
agriculture, it is going to affect the price of gas, and it is going to 
affect small businesses in particular. The National Academy said 
the risk assessment has to be on the decision itself because that 
is what the public lives with. So the decision itself and all of its 
important health consequences have to be taken into account in the 
risk assessment. 

Five, the public commenters that make presentations to CASAC 
were eloquent and well reasoned in their presentations, but 
CASAC did not even discuss them or weigh their comments and 
that was a shame. So the feedback from industry, interested sci-
entists, and the American Lung Association, for example, were not 
effectively taken into account by CASAC. 

Six, the subcommittee that I was on did not adequately inform 
the Administrator on the pitfalls, the scientific limitations, and 
even the adverse health consequences that would flow from a more 
stringent regulation. Not understanding the feasibility of compli-
ance, the economic hardships and unintended adverse con-
sequences places the Administrator in an embarrassing position of 
possibly having to issue a standard that might do more harm than 
good to public health. 

Number seven, the final, and I think this is the most important, 
the public is not going to be adequately informed about the adverse 
effects (i.e., unintended consequences) associated with new stand-
ards. They (the public) are informed about the benefits but not the 
adverse side of the coin. ‘‘Informed consent’’ is a fundamental eth-
ical principle that has to be applied when you make decisions that 
will affect people’s lives. Informed consent must include, and eluci-
date, the adverse consequences that flow from a standard or deci-
sion. CASAC was not allowed to discuss any of the adverse con-
sequences associated with setting new standards. But the public 
must live with all the consequences of the new standard. 

In sum, the current process is very elegant, it is very highly 
evolved, and it is very efficient for getting scientists involved. But 
in my opinion, it is seriously flawed, it is narrowly focused, and it 
is even ethically questionable. 
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It is important to reiterate that no one is really to blame because 
all of the people that were involved, in my opinion, performed their 
tasks enthusiastically and competently. Thank you. 

[The prepared statement of Dr. Phalen follows:] 

PREPARED STATEMENT OF DR. ROBERT F. PHALEN, 
PROFESSOR OF MEDICINE, AND CO-DIRECTOR, 

AIR POLLUTION HEALTH EFFECTS LABORATORY, 
UNIVERSITY OF CALIFORNIA, IRVINE 

My participation in the CASAC subcommittee on Particulate Matter (CASAC-PM) 
was stimulating and enlightening. Everyone involved, committee members, EPA 
staff, and public presenters, were well-qualified, efficient, and dedicated. But we are 
here, in part, to explore possible improvements in the process, so I will summarize 
some of my personal observations to that end. Many of the problems arose from the 
outdated mandate that the U.S. EPA had to follow. 

• 1. The mandate is too restrictive, and does not allow the full competence of the 
EPA to be used in protecting public health. Evaluating air pollutants one by one 
can lead to air standards that do not make sense given the complexities of air 
chemistry (e.g., suppression of one pollutant can cause the mixture to have in-
creased toxicity). The mandate to err on the side of increased safety can also 
be a disservice to public health. And the policy to set nationwide standards can 
place unreasonable burdens on some industries and some regions of the U.S. 

• 2. Linear incrementalism, in which CASAC only comments on each step in a 
long process, can lead to conclusions that do not pass a ‘‘common-sense cri-
terion.’’ The questions posed to CASAC-PM appeared to be restrictive, carefully 
crafted, and led to inevitable conclusions. 

• 3. Defining particulate matter by aerodynamic mass fractions, with composition 
not taken into account, is poor science in my opinion, and it punishes some re-
gions and industries. Furthermore, it does not apply to ultrafine particles (the 
count can be quite large without having any appreciable mass). 

• 4. The current risk assessment process is seriously flawed. It is based on indi-
vidual mass fractions and can lead to regulations that do not serve public 
health. The 2009 National Academy of Sciences Report (National Research 
Council, ‘‘Science and Decisions: Advancing Risk Assessment,’’ The National 
Academy Press, Washington, DC, 2009) advises that the ‘‘decision’’ to set a 
standard, not the ‘‘pollutant,’’ is what must undergo risk assessment. The public 
must live with all of the relevant consequences of an air standard, not just se-
lected effects of the substance under consideration (the general economy, jobs, 
and costs of goods and services have dominant impacts on public health, but 
they are not even considered by CASAC). 

• 5. The public comments were not weighed and discussed by CASAC-PM in spite 
of the fact that most were well-reasoned and relevant. If the agenda included 
time for discussion of public comments and formal acceptance or rejection of 
their recommendations, the process might be improved. 

• 6. The CASAC-PM subcommittee did not adequately inform the EPA Adminis-
trator on the pitfalls, scientific limitations, and even the range of adverse health 
consequences associated with the recommended PM standards. Not under-
standing the feasibility, economic hardships, and unintended adverse health 
consequences can place the Administrator in the embarassing position of 
issuing a standard that may harm public health. 

• 7. The public will not be adequately informed about the adverse effects associ-
ated with new standards. ‘‘Informed consent’’ is a fundamental ethical principle 
that should be applied to mandates, including air standards. Informed consent 
must include, and elucidate, the adverse consequences that flow from a decision. 
CASAC-PM was not allowed to adequately discuss the adverse consequences as-
sociated with air standards. 

In sum, the current process, although elegant and efficient, in my opinion is 
flawed, narrow, and possibly ethically questionable. 

It is important to reiterate that all of the people involved performed their tasks 
enthusiastically and competently. Thank you for this opportunity to provide what 
I hope are constructive comments. 

Chairman HARRIS. Thank you very much, Dr. Phalen. 
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I now recognize Dr. Anne Smith, Senior Vice President at NERA 
Economic Consulting, for five minutes. Dr. Smith. 

STATEMENT OF DR. ANNE E. SMITH, 
SENIOR VICE PRESIDENT, NERA ECONOMIC CONSULTING 
Dr. SMITH. Mr. Chairman, Members of the Committee, thank you 

for inviting me. I am Anne Smith. My statements today reflect my 
own opinions and not those of my company, NERA Economic Con-
sulting. 

EPA is relying on benefit estimates, the so-called co-benefits from 
ambient PM2.5 reductions to claim that the rules that are not in-
tended to address PM2.5 at all have benefits larger than their costs. 
For instance, for the ozone reconsideration, up to 91 percent of the 
estimated benefits were not from reductions in ozone risk but from 
EPA’s predictions of coincidental PM2.5 reductions under that rule. 
Ozone benefits alone always fell short of their costs by tens of bil-
lions of dollars per year. 

For the Ozone Utility MACT Rule, EPA claims this air toxics 
rule will save up to 17,000 lives per year and many other res-
piratory and heart ailments but all of those purported benefits are 
due to PM2.5, not to air toxics. Over 99.99 percent of the Utility 
MACT Rule’s estimated benefits are due to PM2.5 co-benefits and 
not the air toxics that are its purpose. 

EPA has developed a habit since 1996 of relying on PM2.5 co-ben-
efits to create a benefit-cost case for its non-PM rulemakings. PM2.5 
co-benefits were the driving factor in all but two of the 24 non-PM 
air rules which EPA quantified any benefits for at all as you can 
see listed here in this figure with the Xs in the first column, and 
EPA’s co-benefits habit has really taken over since 2009. Claims of 
PM2.5 mortality co-benefits now account for over 99.9 percent of the 
benefits in all of the RIAs since 2009 except the ozone reconsider-
ation, as you can see in the last column of the table. 

Where did all these PM co-benefits come from? How could they 
be increasing in importance even though ambient 2.5 is declining 
to the levels that EPA deems safe? This is how. In 2009, EPA 
changed the assumption that in one fell swoop nearly quadrupled 
its estimates of the number of U.S. deaths due to PM2.5. EPA de-
cided to calculate risks from PM2.5 exposures that occur far below 
the level it deems safe under the PM2.5 NAAQS. Prior to this 
change, EPA was assuming that less than four percent of all cur-
rent U.S. deaths were due to PM2.5, and after this change it is as-
suming that 13 percent of all current deaths in the United States 
are due to PM2.5. All of these newly calculated PM2.5 risks come 
from the most non-credible source of risk calculation. By assuming 
that a unit of exposure to PM2.5 at concentrations well below any 
epidemiological studies will increase your risk of death by just as 
much as a unit of exposure at the much higher PM2.5 levels that 
statisticians have observed correlations for. This new assumption is 
scientifically dubious but its lack of realism shows in how it has 
driven the underlying estimate of PM-related deaths in the United 
States to implausible levels. EPA’s new PM risk estimates now 
imply that 25 percent of all deaths nationwide were due to PM2.5 
as recently as 1980, 25 percent. EPA projects PM2.5 will be almost 
entirely in the safe range, that is, in attainment with the PM 
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NAAQS, after the Cross-State Air Pollution Rule is implemented in 
2014. But EPA is also assuming there will still be about 250,000 
deaths per year due to PM2.5 after that and it keeps tapping into 
this implausible estimate of a reservoir of PM benefits to come up 
with the very large co-benefits estimates for its new rules, and the 
Utility MACT is a shining example. The 17,000 lives that EPA 
claims it would save in 2016 are taken from that highly dubious 
pool. Effectively, all of those 17,000 deaths are from exposures to 
PM that according to the EPA ambient standard are safe. About 
4,000 of those 17,000 deaths, if believed to really exist, will be pre-
vented anyway if EPA tightens its PM2.5 standard down to 11 
micrograms per cubic meter as it appears to be poised to do this 
year. The Utility MACT should not be credited with those benefits. 
They belong on the PM NAAQS benefits ledger. But the remaining 
13,000 of those deaths should not be counted at all because they 
are from exposures that are already below 11 micrograms per cubic 
meter, which EPA does not consider to be risks that are believable 
enough to set a PM NAAQS standard that would stop them. So in 
sum, EPA’s use of highly dubious co-benefits gives it a shield to 
justify a complex web of rules. 

The fact that EPA does not just use its streamlined regulatory 
option, which is to set a PM2.5 NAAQS, hints at the degree to 
which it realizes that those co-benefits calculations do not reflect 
true public health risk but also it is just bad policy. A complex web 
of non-PM rules cannot possibly be a cost-effective path to address-
ing a nation’s clean air needs, and no one disputes that these rules 
do have significant costs that need to be streamlined to the max-
imum extent possible. 

Thank you very much. 
[The prepared statement of Dr. Smith follows:] 

PREPARED STATEMENT OF DR. ANNE E. SMITH, 
SENIOR VICE PRESIDENT, NERA ECONOMIC CONSULTING 

Mr. Chairman and Members of the Committee, thank you for your invitation to 
participate in today’s hearing. I am Anne E. Smith, and I am a Senior Vice Presi-
dent of NERA Economic Consulting. I am a specialist in environmental risk assess-
ment and integrated assessment to support environmental policy decisions, which 
was a core element of my Ph.D. thesis at Stanford University in economics and deci-
sion sciences. I have performed work in the area of air quality cost and benefits 
analysis and risk assessment over the past 30 years, including as an economist in 
the USEPA’s Office of Policy, Planning, and Evaluation, as a consultant to the 
USEPA Air Office, and in many consulting engagements since then for government 
and private sector clients globally. I have also served as a member of several com-
mittees of the National Academy of Sciences focusing on risk assessment and risk- 
based decision making. I have been deeply involved in assessment of the evidence 
on risks from ambient fine particulate matter (PM2.5) since EPA first turned to the 
task of identifying an appropriate National Ambient Air Quality Standard (NAAQS) 
for PM2.5 over 15 years ago. I have also analyzed costs, risks and benefits of many 
other key U.S. air policies, including ozone, regional haze, mercury and other air 
toxics, NO2, SO2, and greenhouse gases. I thank you for the opportunity to share 
my perspective today on the economic underpinnings of EPA’s policy analyses for 
setting air quality standards. My written and oral testimonies reflect my own opin-
ions, and do not represent any position of my company, NERA Economic Consulting. 

The Chairman has asked me to describe my work analyzing major Clean Air Act 
regulations including National Ambient Air Quality Standards (NAAQS) and Na-
tional Emission Standards for Hazardous Air Pollutants (NESHAPs), and to discuss 
any trends I have identified in EPA’s analyses of such regulations. Although I have 
worked on these issues for over 30 years, I would like to focus my testimony today 
on analyses and research that I have done during 2011. In the past several months, 
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I have reviewed and commented on the costs and benefits in EPA’s Regulatory Im-
pact Analysis (RIA) for the reconsideration of the ozone NAAQS. I have also pre-
pared technical comments on the RIA for the proposed NESHAP for electric gener-
ating units, which was proposed in May 2011. That rule is commonly called the 
‘‘Utility MACT’’ rule because it would impose maximum achievable control tech-
nology (MACT) standards on several categories of air toxics emitted by electricity 
generators. I am presently in the process of reviewing the entire body of RIAs that 
EPA has produced for air quality regulations, to trace the history of some troubling 
patterns that I found in EPA’s ozone and utility MACT RIAs. 

My key findings, which I will explain in more detail below, are: 

• EPA is relying to an extreme degree on coincidental ‘‘co-benefits’’ from PM2.5 re-
ductions to create the impression of benefit-cost justification for many air regu-
lations that are not intended to address PM2.5. 

• In 2009, EPA vastly increased the levels of mortality risks that it attributes to 
PM2.5 simply by starting to assign risks to levels of PM2.5 down to zero expo-
sure, thus ‘‘creating’’ risks from ambient exposures that are well within the safe 
range established by the PM2.5 NAAQS. 

• This single change nearly quadrupled the pool of purported U.S. deaths due 
to PM2.5 that RIAs can now count as ‘‘saved’’ by minor incremental reductions 
in already-low ambient PM2.5 levels projected under new rules. 

• This additional pool of PM2.5-related mortality consists of the most non-cred-
ible sort of risk estimate, as it is derived from an assumption that a unit of 
exposure at PM2.5 levels well below any observed in the epidemiological stud-
ies poses just as much risk as a unit of exposure at the higher PM2.5 levels 
where associations have been detected. 

• With this change, EPA is now assuming that 13% to 22% of all deaths in the 
Eastern U.S. were due to PM2.5 in 2005, and that 25% of all deaths nation-
wide were due to PM2.5 as recently as 1980. 

• The decision to inflate the PM2.5 risk estimates by presuming risks continue 
down to zero has its greatest impact on co-benefits estimates because—for rules 
that do not address PM2.5 directly—a much greater share of their incremental 
reduction of PM2.5 will occur in areas that are already in attainment with the 
PM2.5 NAAQS (and thus that have PM2.5 levels that EPA has deemed safe). Yet, 
EPA now attributes about 200,000 more PM2.5-related deaths per year to expo-
sures in those areas. 

• If it were viewed as credible that such large effects exist below the level of the 
PM2.5 NAAQS, the appropriate policy remedy would be to tighten the PM2.5 
standard, and not to regulate something else altogether in order to obtain those 
benefits through ‘‘coincidence.’’ 

• Co-benefits from a pollutant that EPA already can and does regulate should not 
be allowed to serve as the predominant benefit in RIA’s for rules that target 
a different public health concern. 

• Otherwise, RIAs will only help drive our nation towards regulatory com-
plexity by creating the false appearance of a benefit-cost justification for regu-
lations that are very costly compared to their own benefits. 

EPA is relying to an extreme degree on coincidental ″co-benefits″ from PM2.5 reduc-
tions to justify air regulations that are not intended to address PM2.5. 

As EPA releases each of its proposed and final air quality rules, it typically em-
phasizes that the rule will generate health benefits that exceed its costs. However, 
close inspection of the associated RIAs reveals that a majority of those benefits— 
sometimes all of them—are not from reductions in the pollutant(s) being targeted 
by the new regulation, especially in the case of air regulations that are targeting 
clean air objectives other than PM2.5. For many of those, the bulk of the benefits 
estimates in their RIAs are attributable to reductions in already-low concentrations 
of ambient PM2.5 that EPA has predicted will occur coincidentally as a result of reg-
ulation of those non-PM pollutant(s). 

For example: 

• In the Ozone Reconsideration RIA, up to 91% of EPA’s benefits estimate for its 
preferred standard was due to EPA’s predictions of coincidental PM2.5 reduc-
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1 The preferred standard that EPA had forwarded to OMB for the Ozone Reconsideration was 
70 ppb. 

2 A copy of my full review of the ozone RIA is available at http://www.nera.com/ 
67¥7390.htm. Parts of it are excerpted in the Appendix of this testimony. 

3 A copy of my full review of the Utility MACT RIA is available at http://www.nera.com/ 
67¥7412.htm. Parts of it are excerpted in the Appendix of this testimony. 

tions rather than to reductions in ozone risks that were the target of the rule. 1 
Not a single one of EPA’s benefits estimates in that RIA exceeded its costs un-
less PM2.5-mortality co-benefits were added in. By EPA’s own calculations, all 
of the alternative ozone standards had ozone benefits that fell short of their 
costs by billions of dollars per year. 2 

• EPA has widely claimed that the Utility MACT rule, which targets air toxics, 
will save up to 17,000 lives per year, 11,000 heart attacks, and numerous other 
respiratory and cardiovascular ailments. But all of those purported health bene-
fits are due to EPA’s predictions of coincidental reductions of PM2.5—which is 
not an air toxic. Of all the air toxics targeted by this rule, EPA has estimated 
benefits for only one—mercury—and EPA’s highest estimate of those mercury 
benefits is only $6 million per year, compared to EPA’s estimate of $10.9 billion 
in costs per year. In the Utility MACT’s RIA, over 99.99% of the benefits that 
EPA has attributed to the rule are due to PM2.5 co-benefits rather than to the 
air toxics that are its purpose. 3 

In my ongoing review of all air regulation RIAs, I have identified 28 RIAs released 
since 1996 that were for rules not targeting PM2.5-related health risks. These are 
listed in Table 1 in chronological order. 
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4 EPA, Policy Assessment for the Review of the Particulate Matter National Ambient Air Qual-
ity Standards. EPA-452/R-11-003. Office of Air Quality Planning and Standards, Research Tri-
angle Park, N.C., April 2011, p. 2–106. (Available at: http://www.epa.gov/ttnnaaqs/standards/ 
pm/data/20110419pmpafinal.pdf.) 

5 EPA, Quantitative Health Risk Assessment for Particulate Matter. EPA-452/R-10-005. Office 
of Air Quality Planning and Standards, Research Triangle Park, N.C., June 2010, p. G–2. 
(Available at: http://www.epa.gov/ttn/naaqs/standards/pm/data/ 
PM¥RA¥FINAL¥June¥2010.pdf.) 

6 EPA, Regulatory Impact Analysis (RIA) for the Final Transport Rule, Docket ID No. EPA- 
HQ-OAR≥2009-0491, p. 3. (Available at http://www.epa.gov/airtransport/pdfs/FinalRIA.pdf.) 

Table 1 shows that in 22 of those 28 RIAs, I found that a majority of the total 
benefits were due to PM2.5 mortality co-benefits. In fact, PM2.5 co-benefits were the 
only benefits, or accounted for more than 99.9% of the quantified benefits in 13 of 
those 22. Of the remaining six, four did not quantify health benefits at all (yet most 
of those discussed PM2.5 co-benefits qualitatively as well as direct benefits of the 
rule’s targeted pollutants). This leaves just two of the 28 RIAs that were not specifi-
cally targeting ambient PM2.5 yet did not find that most or all of the quantified ben-
efits were actually co-benefits due to PM2.5. Overall: 

• PM2.5 health-related co-benefits have been relied on to create the benefit-cost 
case for regulations that were actually intended to address mercury, a host of 
other air toxics, ozone, regional haze, lead, NO2, and SO2. 

• The trend towards almost complete reliance on PM2.5-related health co-benefits 
has grown over time. 

In 2009, EPA changed its RIA calculations to vastly increase the levels of PM2.5 co- 
benefits that it can attribute to non-PM2.5 rules. 

As noted above, EPA has been increasingly relying on PM2.5 co-benefits to produce 
a benefit-cost case for a host of non-PM2.5 rules. However, in my review of RIAs, 
I also realized that EPA made a move in 2009 that greatly increased those co-bene-
fits estimates —and did so in a way that I consider to have no scientific credibility. 
The co-benefits that EPA estimates for rules that are not targeting ambient PM2.5 
are calculated from very small changes in PM2.5 concentrations that are already well 
below the safe level established by the PM2.5 NAAQS. This is because those co-bene-
fits are supposed to be computed only for incremental improvements beyond existing 
regulations, such as the existing PM2.5 NAAQS. The PM2.5 NAAQS imposes a max-
imum annual average ambient concentration of 15 μg/m3, which the EPA Adminis-
trator deemed to protect the public health with an adequate margin of safety in 
2006. That NAAQS is under review now, and EPA staff (with CASAC’s concurrence) 
has stated that the lowest level that it may be revised to is 11 μg/m3. 4 Nevertheless, 
in 2009, EPA suddenly started to calculate PM2.5 risks in its RIAs down to the low-
est level its air quality models predict, which can be as low as 4 or 5 μg/m3. This 
results in risks being attributed to exposures that are far below the level of PM2.5 
deemed safe. As I will show, those increased risk estimates are very large. EPA is 
using those greatly inflated risk estimates to justify a wide range of regulations 
other than PM2.5, even though it is not prepared to argue that those risks are cred-
ible enough to justify action in the form of an even-tighter PM2.5 NAAQS. 

Risk Estimates Have Been Nearly Quadrupled. This decision by EPA to cal-
culate risks down to the lowest level that its models project, rather than just to the 
lowest measured level (LML) in the epidemiological study that serves as the basis 
for its risk relationship greatly increased EPA’s estimates of PM2.5 co-benefits in its 
RIAs. This large inflationary effect can be observed just by comparing EPA’s base-
line 2005 risk estimates in its 2010 PM2.5 Quantitative Health Risk Assessment for 
PM2.5—which does not extrapolate below the LML—to those in its post-2009 RIAs 
which do extrapolate below the LML. The former is being used the current review 
of the PM2.5 NAAQS mentioned above, and in it, EPA estimates 88,000 deaths were 
due to PM2.5 in 2005 based on an epidemiological study by Laden et al. 5 In its con-
current RIAs, however, EPA estimates fully 320,000 deaths due to PM2.5 for the 
same year, the same estimated air quality, and using the same Laden et al. study. 6 
The former is 4% of total annual U.S. deaths of 2.4 million and the latter is 13% 
of 2.4 million annual U.S. deaths. Notably, EPA is now using both of these contradic-
tory estimates of baseline PM2.5-related deaths simultaneously in different regulatory 
proceedings—EPA is using the smaller number of baseline deaths in its CASAC-re-
viewed risk analyses for the PM2.5 NAAQS review, and it is using the larger number 
of baseline deaths in its RIAs that are generating the large co-benefits for non-PM2.5 
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7 EPA, Regulatory Impact Analysis (RIA) for the Final Transport Rule, Docket ID No. EPA- 
HQ-OAR-2009-0491, p. 1. (Available at http://www.epa.gov/airtransport/pdfs/FinalRIA.pdf.) 

8 The benefits of the Utility MACT rule are calculated after having modeled full implementa-
tion of the proposed Clean Air Transport Rule, which was the proposed version of the final 
CSAPR. It is thus fairly similar to an analysis of benefits after accounting for the reductions 
expected from CSAPR. 

regulations, such as for air toxics regulations and for non-PM NAAQS, such as 
ozone. 

Thus, with this single change in its RIA calculations, EPA has caused the esti-
mate of total PM2.5-related deaths to nearly quadruple, from 88,000 to 320,000. In 
effect, in 2009, EPA quietly ‘‘created’’ an additional reservoir of 232,000 PM2.5-re-
lated deaths that it could continue to tap into in its future RIAs as co-benefits for 
the many non-PM clean air regulations that it will be proposing and promulgating 
in the future. The RIAs for the proposed Utility MACT and the Ozone Reconsider-
ation are recent RIAs that benefited from the dramatic inflation of EPA’s estimates 
of total PM2.5 risks, as I will show next. 

Inflated Co-Benefits Estimates Are Being Calculated for Small Changes in 
Exposure to PM2.5 that EPA Deems Safe. The Cross-State Air Pollution Rule 
(CSAPR) that was promulgated in July 2011 is intended to help bring the nation 
into compliance with the present PM2.5 NAAQS. The RIA for the CSAPR reports 
that in 2014 it will save up to 34,000 lives that would otherwise end prematurely 
due to PM2.5 exposures, as compared to premature deaths in a baseline that did not 
even include CAIR. 7 One can think of this as a reduction from the 320,000 under-
lying deaths associated with 2005 levels of PM2.5. Even if we assume that control 
measures between 2005 and 2014 additional to those of CSAPR would double the 
estimated lives saved that EPA attributes to CSAPR alone, EPA is estimating that 
there still will remain some 250,000 deaths due to PM2.5 even after CSAPR has been 
implemented in 2014. It is from this remaining reservoir of ‘‘premature deaths’’ (still 
nearly 10% of all U.S. deaths per year!) that EPA finds the 17,000 lives that it pur-
ports would be ‘‘saved’’ as a co-benefit of the Utility MACT, when it comes into effect 
in 2015 and mandates reductions of acid gases. 8 When placed in the context of such 
a huge pool of lives that still ‘‘could be saved’’ if PM2.5 were to be 100% eradicated, 
it becomes apparent that the 17,000 lives of ‘‘co-benefits’’ is a small percentage 
change that reflects the small difference in PM2.5 exposures offered by the Utility 
MACT. The RIA for the Utility MACT confirms that it provides not only a small 
percentage risk reduction, but that its comes from very low exposures, as Figure 1, 
copied from Figure 6-15 of the Utility MACT RIA, shows. 
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10 See Utility MACT RIA, p. 4–5, (at http://www.epa.gov/ttnecas1/regdata/RIAs/ 
ToxicsRuleRIA.pdf.) 

11 11 Some might argue that these PM2.5 benefits will appear sooner because the Proposed 
Utility MACT Rule will be fully implemented by 2016, while full implementation of a tightened 

Figure 1 shows that effectively all of the Utility MACT’s purported PM2.5 co-bene-
fits are due to reductions in exposures to PM2.5 that are already below the annual 
NAAQS standard of 15 μg/m3. This fact can be inferred from the figure in the fol-
lowing way. The blue S-shaped curve in Figure 1 indicates on the vertical axis the 
percent of the RIA’s PM2.5 co-benefits estimate that is attributable to baseline PM2.5 
exposures at or below the PM2.5 concentration on the horizontal axis. This is known 
as a ‘‘cumulative distribution.’’ The point on the horizontal axis where the S-shaped 
curve just reaches 100% indicates the level of baseline PM2.5 at or below which all 
(i.e., ‘‘100%’’) of the estimated PM2.5 co-benefits occur. I have added a vertical dotted 
red line to Figure 1 at the level of the current annual NAAQS (i.e., at 15 μg/m3 on 
the horizontal axis). As one can see, the vertical reading on the blue S-shaped curve 
is about 100% at 15 μg/m3, which means that about 100% of EPA’s estimated PM2.5 
co-benefits from the Utility MACT would be based on reductions in annual average 
PM2.5 exposures that are already below the health-protective level of the current 
standard. Not only are most of the benefits occurring at very low PM2.5 exposures 
to start with, but RIA also tells us that they are due to very small exposure 
changes. The changes in exposure are only 0.7 μg/m3 on average, and do not exceed 
1.49 μg/m3 in any location. 10 

EPA is presently considering whether to tighten the PM2.5 NAAQS, with a Pro-
posed Rule expected later in 2011. EPA is considering a range of possible alternative 
annual standards that extends as low as 11 μg/m3. If EPA revises the NAAQS to 
the lowest of those levels, the RIA’s figure also tells us that 20% of the co-benefits 
being attributed to the Utility MACT (i.e., those that occur in locations where pre- 
rule PM2.5 is above 11 μg/m3) are going to occur anyway, as a result of NAAQS at-
tainment. 11 They therefore are inappropriate to count as co-benefits of the Proposed 
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PM2.5 NAAQS will be several years later. However, that difference is only temporary, and many 
have argued that the accelerated time frame for implementation of the Utility MACT rule will 
be far more disruptive than EPA’s cost analysis indicates due to its exceedingly rapid implemen-
tation. Thus, making a point that these could be considered valid temporary co-benefits for the 
years 2016 through perhaps 2020 only raises the question of whether that accelerated time 
frame is reasonable and justifiable. 

12 See pp. 14–16 of my technical comments on the Utility MACT (at: http://www.nera.com/ 
67¥7412.htm). 

Rule for air toxics—they should be counted as the direct benefits of the new PM2.5 
standard. Moreover, the remaining 80% of the Utility MACT’s PM2.5 co-benefits are 
for reductions in PM2.5 exposures that will still be deemed safe by EPA. 

The Additional PM2.5 Benefits Estimates Are Not Scientifically Credible. 
The significant inflation in PM2.5 health benefits that EPA has introduced into its 
RIA calculations since 2009 is accomplished by adding in benefits of the least cred-
ible sort because most of that increase is due to benefits estimates below—often far 
below—the levels of PM2.5 that have been observed in the scientific studies that 
form the basis of the PM2.5 health effects literature. Thus, overnight in 2009, in the 
course of preparing RIAs that are not subject to public peer review, EPA dramati-
cally escalated its estimates of benefits for all of its RIAs. This had the most pro-
found impact on its estimates of benefits in the vast swath of the U.S. that has 
PM2.5 concentrations below 10μg/m3: small changes in modeled PM2.5 in these areas 
used to contribute nothing to the total estimated benefits of a regulation, but they 
now contribute as much as 70% of the co-benefits estimates (as can be seen in the 
case of the co-benefits in the Utility MACT RIA from Figure 1). EPA accomplished 
this enormous benefits inflation without changing the epidemiological studies it re-
lies on, but by altering a much more obscure assumption in its risk analysis calcula-
tions, the use of the ‘‘LML.’’ 

One associated and interesting effect of this benefits inflation, however, is the de-
gree to which it makes the total number of deaths attributed to PM2.5 implausible. 
EPA’s presumption that fully 320,000 deaths in the U.S. were ‘‘due to PM2.5’’ in 
2005 represents over 13% of all deaths in the U.S. on average. And behind that av-
erage is the presumption that in large expanses of the Eastern U.S., between 16% 
and 22% of all deaths in 2005 were ‘‘due to PM2.5.’’ By extension (although EPA has 
not reported this calculation), EPA’s estimates imply that about 25% of all deaths 
nationwide were due to PM2.5 as recently as 1980. 12 These fundamental assump-
tions that underpin EPA’s co-benefits calculations stretch the bounds of credibility, 
and thus undercut the credibility of all the co-benefits estimates themselves. 

The simple reason why these new baseline risks are so large—implausibly large 
in my view—is that EPA assumes in its risk analysis calculations that there is no 
tapering off of relative risk as PM2.5 exposure approaches zero. For years there has 
been a debate about whether the concentration-response relationship can truly be 
linear down to zero, but this debate has been focused on questions of statistical 
power and on basic principles of toxicology. The implication of the linear-to-zero/no- 
threshold assumption has never been debated in terms of its implication that an im-
plausible proportion of total deaths in the U.S. would be due to PM2.5—but perhaps 
now it should be debated that way too. 

The decision to inflate the PM2.5 risks by presuming risks continue down to zero has 
its greatest impact on co-benefits estimates. 

The vast increase in total deaths that EPA now attributes to PM2.5 exposures (i.e., 
the increase from 88,000 to 320,000 for the year 2005) has a greater inflationary 
effect on estimates of co-benefits from rules that do not address PM2.5 risks directly 
than it does on the direct benefits of rules to steer ambient PM2.5 into attainment 
of its NAAQS. In rules not targeting ambient PM2.5 directly, the changes in PM2.5 
are only coincidental and presumably incremental to attainment of the PM2.5 
NAAQS. Such changes are most likely to occur in areas that are either already in 
attainment or will be pushed into attainment by rules implementing the PM2.5 
NAAQS. In fact, coincidental and incremental reductions of PM2.5 that could qualify 
as co-benefits from a non-PM rule must occur in locations that are already in attain-
ment with the PM2.5 NAAQS, or else those benefits are being double-counted, be-
cause they have already or soon will be counted as the direct benefits of the PM2.5 
NAAQS itself. Hence, by inflating its PM2.5 benefits estimates with additional risk 
estimates of the least credible form, EPA has enhanced its ability to justify non- 
PM2.5 regulations through PM2.5 co-benefits. The practice of basing the benefit-cost 
case for new rules almost solely on co-benefits rather than on direct benefits is trou-
bling to start with, but this recent change in EPA’s RIA benefits estimation methods 
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13 13 For a more complete discussion of these points, see my technical comments on the Utility 
MACT RIA, pp. 19–20, pp. 35–36, and Appendix C, available at http://www.nera.com/ 
67¥7412.htm. 

now causes the bulk of the co-benefits that it estimates to be quite suspect from a 
scientific basis. 

If it were viewed as credible that such large effects exist below the level of the PM2.5 
NAAQS, the appropriate policy remedy would be to tighten the PM2.5 standard, 
and not to regulate something else altogether in order to obtain those benefits 
through ‘‘coincidence.’’ 

There remain many reasons to continue to have doubts about the causality in the 
presumed relationship between ambient PM2.5 and mortality. These calculations 
continue to rely solely on statistical associations with little to no clinical evidence 
to support the causal interpretation of these correlations. Despite many efforts to 
provide statistical controls, the ability to tease out other explanations based on phe-
nomena that are correlated with variations in ambient PM2.5 levels remains elusive. 
Alternative explanatory factors may include traffic, noise, and even socioeconomic 
conditions that have not been possible to characterize fully with statistically useful 
data. Tighter controls on PM2.5 may therefore not produce the benefits that EPA cal-
culates even for reductions from levels of PM2.5 that are in the ranges of concentra-
tions that have been measured in the epidemiological studies. But to also assume 
that the presumed causal relationship remains in effect with equivalent potency 
down to essentially zero concentration levels is simply inappropriate scientifically. 13 

EPA and CASAC have not shown any willingness to argue for setting a PM2.5 
standard at those very low levels that have not yet been studied, even though there 
is a complete and thoroughly effective mechanism in the Clean Air Act that gives 
the Administrator the ability to protect the public health from such exposures if 
they really do pose risks as large as EPA assumes in its RIAs. EPA therefore should 
not continue its practice of reporting that regulations that do not address ambient 
PM2.5 will have benefits that exceed their costs based on estimates of PM2.5 risks 
that EPA is not prepared to directly reduce through the PM2.5 NAAQS. 

Co-benefits from a pollutant that EPA already regulates should not be allowed to 
serve as the predominant benefit in an RIA for a rule that targets a different 
public health concern. 

EPA’s use of co-benefits in its RIAs scares the public into believing that people 
would be dying in droves were it not for implementation of new rules on pollutants 
for which EPA has not actually identified any current public health risk. It gives 
EPA a shield to justify building a complex web of many different rules, when EPA 
could provide almost all of those purported health-protective benefits with just a sin-
gle rule: the PM2.5 NAAQS. That EPA does not take this simple, streamlined ap-
proach hints at the degree to which it realizes that its co-benefits calculations do 
not reflect true public health risks. But also, it is just bad policy to promote the 
goal of further PM2.5 risk reductions by way of expanding MACT rules for mercury, 
acid gases, metallic air toxics and by way of striving to attain tighter NAAQS for 
ozone, lead, SO2 and NOχ. This cannot possibly result in a cost-effective path to ad-
dressing a nation’s clean air needs. 

Appendix 

More Details From My Technical Comments on the Utility MACT and Ozone RIAs 

I have described and discussed the key trends of concern that I have observed in 
my review of many RIAs, but I also would like to also provide the summaries of 
the specific issues that I found in the two RIAs for which I have written full tech-
nical comments. I believe that a recap of my summaries for those two individual 
RIAs may help illustrate the depth of the problems that are created by EPA’s reli-
ance on PM2.5 co-benefits as the central feature of its benefits analyses for clean air 
rules that are not purposefully reducing PM2.5-related health risks. 

Summary of Key Findings From My Review of the Proposed Utility MACT Rule 

This section is excerpted from my Technical Comments on the Regulatory Impact 
Analysis Supporting EPA’s Proposed Rule for Utility MACT and Revised NSPS (76 
FR 24976) which was entered into the Utility MACT docket as part of comments 



49 

14 Stated in a more readable format, the range of benefits estimated for the air toxics is 
$500,000 per year to $6 million per year. The Utility MACT RIA’s summary Table 1-3 incor-
rectly states the lower bound, and I am reporting the values from RIA Chapter 5 (Table 5-7), 
and in the Proposed Rule (at 24979). 

15 15 Utility MACT RIA, p. 4–5. To put this in context, the annual average standard (i.e., 
the level protective of public health with an adequate margin of safety) is 15 μg/m3, about 20 
times larger. Even the maximum decrease in PM2.5 projected under the Proposed Utility MACT 
Rule is only 1.49 μg/m3 (ibid.). 

submitted by the Utility Air Regulatory Group (UARG). The full comments can be 
downloaded from http://www.nera.com/67¥7412.htm. 

• Although EPA reports that the Proposed Rule will produce annual benefits 
ranging from $53 billion to $140 billion, these benefits have nothing to do with 
air toxics at all. 

• EPA’s estimates of the direct benefits due to reduction of the air toxics that are 
the specific purpose of this rulemaking range from only $0.0005 billion to 
$0.006 billion per year 14—less than .01% of EPA’s total benefits estimate—and 
this is due to reduction of just one of the HAPs, mercury (Hg). EPA concluded 
it had no basis for estimating benefits from reduction of any of the other EGU 
HAPs. 

• Effectively all of the $53 billion to $140 billion of estimated benefits is due to 
‘‘co-benefits’’ from coincidental reductions of fine particulate matter (PM2.5), a 
pollutant that is separately and independently regulated under the Clean Air 
Act (CAA) as a criteria pollutant. 

• The PM2.5 co-benefits lack credibility because almost all of that dollar value 
comes from exposures that are so low that EPA deems them safe and is ex-
pected to continue to deem them safe after completing its review of the current 
PM2.5 health standard this year. Further, the reductions in exposure levels are 
very small, averaging only 0.7 μg/m3 in annual average concentrations. 15 

• The PM2.5 co-benefits also lack credibility because of a long list of well-docu-
mented technical problems with the way EPA chooses to calculate actual health 
risks from statistical associations that have not been reliably shown to reflect 
causal relationships. These causality questions are particularly pronounced with 
respect to individual PM2.5 constituents such as sulfate, which is almost the 
only constituent accounting for the Proposed Rule’s co-benefits. 

• Prima facie evidence of the non-credibility of EPA’s co-benefits estimates exists 
in EPA’s baseline estimates of risk in this RIA: deaths that were ‘‘due to’’ ambi-
ent PM2.5 exposures exceeded 20% in areas of the U.S. in 2005. These co-bene-
fits assumptions also imply that over 40% of deaths were due to PM2.5 in parts 
of the U.S. during the period 1979–1983 when PM2.5 concentrations were ap-
proximately double those for 2005. These surprisingly high assumptions about 
baseline risk, which in my opinion stretch the bounds of plausibility, are the 
result of a single assumption change in 2009 in EPA’s RIAs to extrapolate risks 
below the ambient PM2.5 levels that have been studied, to as low as background 
(i.e., nearly zero). 

• RIAs are not subject to peer review by EPA’s Clean Air Scientific Advisory 
Committee (CASAC) or to a public comment period. 

• EPA has not made this assumption change in any of the risk analyses sup-
porting its current review of the PM2.5 health standard, which are subject to 
CASAC review. 

• The PM2.5 co-benefits estimates are virtually all tied to attainment of the Pro-
posed Rule’s MACT for acid gases, which is the one MACT category in this Pro-
posed Rule for which EPA has not offered any evidence of health risk. 

• Given that almost all of the co-benefits are solely attributable to the acid gas 
MACT portion of the Proposed Rule, there is no cost-benefit case for the remain-
der of the HAPs control requirements in the rule, whether their estimated co- 
benefits are included or not. 

In light of the above points, which are further elaborated in the rest of my com-
ments, I conclude that the lower bound of the PM2.5 co-benefits should be zero, and 
that EPA’s upper bound PM2.5 co-benefits estimate is just not credible. EPA has not 
even quantified any benefits for the HAPs themselves, other than a tiny benefit 
from Hg reduction. 

More importantly, I conclude that EPA’s argument that there is a strong cost-ben-
efit justification for the Proposed Rule is inappropriate because it is based solely on 
a preponderance of co-benefits from a pollutant that is already regulated, and not 
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an air toxic. Moreover, the estimate is almost entirely derived from changes in very 
low concentrations that EPA has deemed adequately protect the public health. In the 
meantime, EPA has not been able to quantify, or even clearly identify, any meaning-
ful amount of direct benefits from the reductions in air toxics that this rule man-
dates. The maximum ratio of direct benefits to costs for all three MACT groupings 
is 0.0006-to-1, with a net loss of about $10.9 billion per year. Each individual MACT 
grouping appears to impose a net benefit-cost loss on the basis of its direct benefits 
only, and two of those groupings appear to impose net losses even if their share of 
the upper bound estimates of co-benefits is included in the net benefit calculation. 

Summary of Key Findings From My Review of the Ozone Reconsideration RIA 

This section contains excerpts from the beginning and end of my report, ‘‘Sum-
mary and Critique of the Benefits Estimates in the RIA for the Ozone NAAQS Re-
consideration,’’ which was prepared for the American Petroleum Institute. The full 
report can be downloaded from http://www.nera.com/67¥7390.htm. 

The excerpts below have been modified to fit the current document’s figure num-
bering. 

EPA’s statements on health benefits from lowering the Ozone NAAQS grossly 
misrepresent what EPA is actually estimating as the potential benefits of reducing 
public exposures to ozone. If based on ozone benefits alone, not one of EPA’s esti-
mates of the benefits of reducing ozone to a tighter alternative ozone standard is 
as large as the costs of attaining that respective ozone standard—all cost more than 
the ozone benefits they might provide. 

EPA’s estimates of ozone benefits are less than their costs despite the fact that 
EPA has now escalated those benefits by always including benefits due to ozone- 
related mortality. EPA’s science advisors (CASAC) found no ‘‘causal’’ link estab-
lished between ozone and mortality during their deliberations, but EPA now pre-
sumes, as part of the reconsideration, a causal link between ozone and mortality 
risk. Despite this change that is unsupported by CASAC, EPA’s net benefits esti-
mates for ozone standards tighter than 0.075 ppm are all still deeply negative. 

The only way EPA finds benefits greater than costs for a tighter ozone standard 
is to add in health gains from concomitant reductions in PM2.5 that may occur while 
reducing ozone precursors—‘‘co-benefits’’ that have nothing to do with ozone expo-
sures. Thus, EPA’s claim that tightening the Ozone NAAQS has greater benefits 
than costs has nothing to do with reducing risks from ozone. EPA also has inflated 
the magnitude of these co-benefits as part of the reconsideration through several 
specious assumption changes. The Agency’s inflated co-benefits assumptions during 
this reconsideration represent a change compared to those assumed in the original 
Ozone NAAQS review ending in 2008. Even with both ozone mortality benefits and 
PM2.5 mortality co-benefits, a large fraction of EPA’s net benefits estimates are neg-
ative. 

Figure 2 illustrates the Supplemental RIA’s estimates of the net benefits of each 
of the alternative ozone standards (relative to the standard of 0.084 ppm) when no 
PM2.5 co-benefits are included. Even using the highest estimate of ozone mortality 
benefit in the RIA combined with the lowest EPA cost estimate, the estimated net 
benefits of the 0.075 ppm standard are about ¥$4.5 billion relative to the 0.084 
ppm standard while the yet-tighter alternative standards (i.e., 0.070 through 0.055 
ppm) have estimated net benefits ranging from ¥$8.8 billion to ¥$12.7 billion. If 
one treats the ozone-mortality association as non-causal, EPA estimates that the 
current ozone standard of 0.075 ppm would have net benefits of ¥$7.5 billion and 
the yet-tighter alternative standards of 0.070 through 0.055 ppm would range from 
¥$18.8 billion to ¥$76.7 billion. In fact, if there is no causal relationship between 
ozone and mortality risk, the net benefits estimates for standards tighter than 0.075 
ppm remain negative even with the inclusion of the highest of EPA’s PM2.5 mortality 
and morbidity co-benefits and using the low end of its cost range. 
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Chairman HARRIS. Thank you, Dr. Smith. 
And I now recognize our final witness, Mr. J. Edward 

Cichanowicz, for five minutes to present his testimony. Mr. 
Cichanowicz. 

STATEMENT OF MR. J. EDWARD CICHANOWICZ, CONSULTANT 

Mr. CICHANOWICZ. Thank you. Good morning, Mr. Chairman, 
Members of the Committee. This morning I would like to summa-
rize my opinion on the time that it takes to design and install envi-
ronmental controls, and then I would also like to present a few 
graphics that convey the size of this equipment and how it fits into 
a power plant. 

I will discuss three types of equipment: flue gas desulfurization 
scrubbers that remove sulfur dioxide, catalytic converters that re-
move nitrogen oxides, and a fabric filter, or baghouse, that removes 
particulate matter. Experience with this equipment in the last 10 
years demonstrates that the timeline for most projects starting all 
the way from conceptual design including permitting and picking 
the right contractor and through commercial operation is more 
than 40 months for scrubbers and catalytic converters. Fabric fil-
ters will require less time. 

The mandates of the Cross-State Air Pollution Rule and the Util-
ity MACT are based on EPA’s assumption of a much shorter time 
frame, less than 30 months. Notably, others within EPA agree with 
the estimates of near 40 months. Specifically, in a rulemaking ad-
dressing the retrofit of best available control technology to reduce 
NOx at a power station in New Mexico, EPA staff conducted their 
own survey and concluded that 37 months on average was required 
to retrofit catalytic converters. In summary, the mandates for the 
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Cross-State Air Pollution Rule and the Utility MACT presume an 
installation time that is not supported by recent experience. 

If I could ask you to turn your attention to the graphics, I would 
like to show first a power station. This is a satellite image from a 
power station that is in Georgia. The reason why it is important 
is that they have already retrofit or are in the process of retro-
fitting the controls that we have just talked about. They have done 
it in response to a state mandate, and what we are going to do is 
look at the layout of the equipment as originally designed, and 
then we are going to walk around the unit and see what kinds of 
things have been put in and where they have been put. First, I will 
call your attention to the original equipment as designed, and that 
is denoted by the blue callouts. On the top, you see the boiler house 
and below it the initial original particulate collectors. The boiler 
house is indicated by the red rectangle and it contains, as you 
would guess, the boiler and the steam turbine and a lot of the fuel 
handling equipment. Right below it is the original particulate con-
trol device, and you will see it has its own stack. The first thing 
we will do is look and see what happens when we install a catalytic 
converter. This station is so big that it actually has two parallel 
flow paths so it is kind of like having two environmental control 
systems on one site, and what you see in the green is one of the 
two catalytic reactors being retrofit. At the time of the image, that 
construction was almost complete on one and was starting on the 
second. It is important to know that these catalytic converters are 
basically hung off the back of the boiler house so they are a couple 
hundred feet in the air. They are quite large devices. 

As you continue to walk around the station, we see first one of 
the fabric filters that has been retrofit. Now, the good news for this 
site is that there is actually room to put one. The bad news is, it 
is not real close to the original equipment so you can see the fair 
amount of ductwork that had to be configured to tie it into the ex-
isting equipment. 

As we continue to walk around, we see the location for the scrub-
ber. It is being constructed within the green circle, and again, there 
is space for it, it just isn’t very close to the balance of plant equip-
ment and you need the additional ductwork. Also please note, there 
is an additional stack that is being constructed. For the type of 
scrubbers that most people prefer, they essentially saturate the gas 
with water, and what that means is that when the gas goes up the 
stack, it basically rains inside the stack and so you kind of have 
to build a new stack to tolerate those set of conditions. And then 
finally, the second of the two fabric filters is shoehorned in, and 
again, there is space for it, it just has to be configured within the 
site. 

The next graphic or the only other graphic I will show is an ab-
sorber tower for a scrubber. First, I will call your attention to the 
red circle in the lower right. That is the standard reference person, 
and it gives you an idea of how large the equipment is. The gas 
enters on the lower right, proceeds vertically upward and then 
exits through the top to the left. The reason why these devices are 
so big is that the speed of the gas has to be slowed down to about 
anywhere from four to seven miles per hour. We have to mix other 
chemicals with it and we also have to make sure there is enough 
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residence time for the reactions to take place. If you will note on 
the top of the tower, there is a series of nozzles that spray an alka-
line material. 

Let me give you an idea of how much water is there. If you were 
to, say, stumble into a monsoon on the Pacific Rim, you might have 
a rainfall of 15 to 20 inches of rain per hour. Within that scrubber, 
it is generated 80 to 100 inches of rain per hour. So the point is, 
it is a very powerful spray and it sets up an engineered set of real-
ly perfect conditions that are intended to annihilate almost any-
thing coming out in the gas, and for many cases, they do so. 

So in summary, the reason why these devices take the time that 
they do is that they are complex, engineered systems. Their design 
needs to be thought out and they need to be constructed with preci-
sion. 

Thank you. 
[The prepared statement of Mr. Cichanowicz follows:] 

PREPARED STATEMENT OF MR. J. EDWARD CICHANOWICZ, CONSULTANT 

Summary 

The U.S. Environmental Protection Agency (EPA) states that planning, designing, 
and constructing state-of-the-art emission control systems can be accomplished in 
less than 30 months. EPA made such claims when publishing its Cross State Air 
Pollution Rule (CSAPR) this summer and when proposing National Emissions 
Standards for Hazardous Air Pollutants for electric generating units (the Utility 
MACT proposal) last spring. 

Contrary to EPA’s claims, however, the ‘‘start to finish’’ times for this equip-
ment—flue gas desulfurization (FGD) ‘‘scrubbers’’ to reduce sulfur dioxide (SO2); se-
lective catalytic reduction (SCR) catalytic reactors to reduce nitrogen oxides (NOχ); 
and fabric filters to remove particulate matter—will be much more than 30 months. 
The most recent experience shows retrofits of FGD and SCR systems will typically 
take between 40 and 50 months. 

There are two key reasons why it takes this long to plan, permit, fabricate, and 
install these control systems. First, the equipment is large and must be configured 
to fit into often-crowded plant sites. Second, these are not off-the-shelf designs; each 
must be custom-tailored to the site and coal. The problems are compounded when 
several control technologies are retrofit simultaneously at one plant site. For exam-
ple, in order to comply with the CSAPR and the Utility MACT rule as proposed, 
owners may need to install FGD scrubbers and SCR catalytic converters at their 
plant sites at about the same time they are installing fabric filters to reduce mer-
cury and other pollutants targeted by the proposed Utility MACT rule. 

Few ‘‘short cuts’’ are available to significantly reduce this schedule by more than 
a few months. I do not concur with EPA’s statement in the CSAPR rulemaking that 
years can be carved off the ‘‘start-to-finish’’ times of FGD and SCR systems by fast 
tracking design and procurement processes. And there is a downside to fast tracking 
these kinds of projects: it could compromise the quality of design or construction of 
the equipment, forcing plant operators for decades to use control systems that are 
ill-suited or otherwise not optimal for their sites. 

Similarly, EPA has no basis to predicate the feasibility of its very tight Utility 
MACT compliance deadlines on principally one methodology: injecting specially pre-
pared powders or sorbents into power plant gas streams to remove mercury and 
other pollutants such as hydrogen chloride. These sorbents will work in some in-
stances, but not across the board as envisioned by EPA to achieve the targeted re-
ductions. And where the use of sorbents does not achieve the very low emission lim-
its proposed by EPA, owners will have to retrofit fabric filters to meet the proposed 
Utility MACT rule. EPA predicts as much as half of the generating inventory in the 
U.S. will have to do so. Under the best of circumstances, it would be difficult (if not 
impossible) to retrofit fabric filter controls at so many sites in the short MACT com-
pliance timeframe. The challenge becomes even greater, though, if owners must in-
stall fabric filters at roughly the same time they are installing FGD and SCR sys-
tems to comply with the CSAPR. 
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Introduction 

Chairman Hall, Ranking Member Johnson, and Members of the Subcommittee, 
thank you for the opportunity to speak with you today. I will provide an overview 
of the factors that affect the retrofit of environmental control technologies to coal- 
fired power stations for the purpose of meeting the mandates of the Cross State Air 
Pollution Rule (CSAPR) and the National Emissions Standards for Hazardous Air 
Pollutants (i.e., Utility MACT), particularly factors that influence the timing of in-
stallation. 

The power industry in the last 10 years has successfully retrofit state-of-the-art 
environmental controls to a large fraction of generating units. Consequently, much 
of the power delivered into today’s markets is generated by units equipped with ef-
fective environmental controls. The industry will continue to strive to meet future 
environmental mandates. However, as I will describe, the type of equipment that 
must be retrofit is exceedingly large in size, can be very complex, and can require 
special engineering and preparation tasks. To do this right simply takes time. Fur-
ther, we have learned from experience what happens when the design or fabrication 
of a control technology is rushed, or is not optimized or properly designed for a given 
site and fuel. The outcome is never good. 

Based on my years of experience advising power generation equipment owners in 
the retrofit of environmental control technology, I believe that typically between 40 
and 50 months will be required to retrofit control options to meet the mandates of 
the CSAPR and the Utility MACT. It may be possible to reduce a few months from 
the schedule by fast tracking design and procurement, and using so-called ‘‘lean’’ 
construction methods, but in general it will not be possible to achieve this outcome 
in less than 30 months. Further, a result of fast tracking these duties could be a 
compromise in the quality of design or construction of this equipment. Operators 
would be forced for decades to use equipment that is not optimal for the site, 
orotherwise ill-suited. 

Description of Environmental Controls 

The industry selects from a suite of environmental controls those appropriate for 
a given task: removing sulfur dioxide (SO2), nitrogen oxides (NOχ), particulate mat-
ter, and trace species commonly referred to as hazardous air pollutants (HAPS). 
HAPS include mercury and acid gases such as hydrogen chloride. There are two dis-
tinguishing features of environmental controls for power plant effluent gases—first, 
the equipment is very large, and second, there is no one-size-fits-all design. Most 
equipment represents a custom design tailored to the characteristics of a particular 
site, and coal. 

Exhibits 1–3 depict three of the key control technologies utilized. Exhibit 1 depicts 
a flue gas desulfurization (FGD) process that removes SO2. Exhibit 2 depicts a selec-
tive catalytic reduction (SCR) module to reduce NOχ; this module is basically a cata-
lytic converter for a power station. Exhibit 3 depicts a fabric filter or baghouse, 
which filters out particulate matter. As will be discussed subsequently, the fabric 
filter device is important not only to control particulate matter, but also to con-
tribute to limiting emissions of HAPS. Each of Exhibits 1–3 is meant to convey the 
large equipment size that is necessary to process the volume of gaseous combustion 
products. The equipment must be of large flow cross-section to reduce the velocity 
or speed of the gas to very low levels, to allow mixing of chemical reagents, and to 
provide time for reactions to take place to completion. For example, the speed of the 
gas in the FGD absorber tower is typically 5–10 feet per second—or about 3–7 
mph—necessitating a large reactor. 

The vessel size becomes problematic when it must be fit into an existing crowded 
site. It is the challenge of fitting these vessels into crowded sites, all of which differ 
in almost limitless ways, which can require a protracted design and installation ef-
fort. Exhibit 4 presents a plant layout—in my opinion of intermediate difficulty— 
containing this equipment, showing how environmental controls can be arranged. 
Some sites can be open and offer less challenge, but a notable number of units will 
face space limits. 

In summary, the retrofit of environmental controls—all utilizing large vessels or 
reaction chambers, some with chemical and byproduct support plants—requires cus-
tom design, shop fabrication, and installation that take a lot of time. 

Timeline for Equipment Installation 

The ‘‘start-to-end’’ time line to install these control systems includes many steps 
above and beyond just the work to prepare a detailed design and install the equip-
ment. A discussion of the key steps required and a summary of recent experience 
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is insightful. A detailed description of the key steps and recent relevant experience 
is presented in a report submitted to EPA on October 1, 2010 (a copy of which is 
attached to these comments), as part of comments to the rulemaking process. I’ll 
summarize both topics. 

Ten Steps: Project Initiation to Completion 

The complete scope of activities to retrofit environmental controls can require as 
many as 10 separate steps, each of which will vary by project. Several of these steps 
can be conducted in parallel, but most require some sequence—at least some portion 
of one activity must be completed before the next is started. The 10 steps, including 
the range of time (in months) for execution, are: 

• Conceptual Design and Preparing a Specification. What you want to build must 
be described in a way bidders can use to derive a design (6–12 months). 

• Identification of Qualified Bidders. Potential contractors are to be identified; 
this process is typically conducted in parallel with the preceding (one month). 

• Solicitation and Review of Bids and Contractor Selection. Onsite ‘‘walkdowns’’ 
are essential to acquaint bidders with the project. Evaluating capabilities is 
key; cost alone is not the determining factor in contractor selection (3–5 
months). 

• Negotiating Contract Terms and Conditions. Acceptable terms and conditions 
for labor and material, including escalation, are negotiated in advance (1–5 
months). 

• Securing Construction, Operating Permits. Permits—issued by local regulatory 
agencies and public utilities commissions—are required before construction can 
begin. Some preliminary design must be completed to define equipment and es-
timate emissions. Opening a storage site for byproduct material is most chal-
lenging (4 months–4 years). 

• Finalizing Design. Producing engineering drawings is key, with detailed esti-
mates of media emissions, to enable equipment purchase and fabrication (15– 
45 months). 

• Mobilizing the Workforce. Identifying and securing the services of the mobile, 
specialized workforce has been rate-limiting for some projects (1–3 months). 

• Construction. Includes soil, foundation, and structural preparatory work; fabri-
cating, transporting, and erecting equipment. This is the most protracted onsite 
activity (25–40 months). 

• Process Tie-In (1–3 months) and Process Start-Up (1–3 months) are the final 
steps. 

Each of these steps is essential, although some can be expeditiously conducted de-
pending on the site. For example, where an owner has negotiated a long-term stra-
tegic agreement with one supplier, the steps of contractor selection, evaluation, and 
contract negotiation for any project may take less time. However, getting the long- 
term agreement in place at the start is a lengthy process. 

Projected time lines that do not consider each of these steps may not reflect the 
true ‘‘start’’ date, and will not be accurate. 

Recent Experience and Lessons Learned 

The power industry, working with the community of equipment suppliers, has ex-
tensive experience retrofitting environmental control technology to generating units. 
Most recently, a significant fraction of the generating inventory was retrofit with 
FGD scrubbers and SCR catalytic converters over the time period of 2008 through 
2010. Specifically, a total of 123 generating units were retrofit with FGD, and a 
total of 40 units were retrofit with SCR catalytic converters from 2008 through 
2010. 

During the past two years, I have been involved with or had the opportunity to 
review retrofit projects for 22 FGD scrubbers and 14 SCR catalytic converters. As 
I described in the previously referenced October 1, 2010, report that was submitted 
to EPA, the time required to execute each retrofit—from ‘‘start-to-finish’’—varied be-
tween units and sites. For FGD retrofits, completing all duties for the least complex 
projects—those that retrofit a single FGD process at a single site—took from 40 to 
64 months, with the average of projects being 48 months. The shortest of these 
schedules—40 months—was incurred for a unit that applied the process design from 
a near-identical ‘‘sister’’ unit, and was able to construct several critical facilities in 
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parallel. The retrofit of multiple FGD equipment to more complex sites can require 
more time. 

For SCR catalytic converters, the complete scope of duties for the least complex 
projects required from 28 to 46 months, with an intermediate project taking 40 
months. The shortest of these schedules—28 months—was achieved as the subject 
unit was on the ‘‘end’’ of a row, providing improved access for cranes and other 
heavy fabrication equipment. Similar to FGD, the retrofit of SCR equipment to more 
complex sites with multiple units requires more time, up to 60 months. 

Some within EPA appear to agree it will typically take more than 21 (or even 30) 
months to install SCR. In an unrelated rulemaking to establish Best Available Ret-
rofit Technology (BART) to limit NOχ emissions from the San Juan Generating Sta-
tion (SJGS) in New Mexico, EPA determined recently (on August 22, 2011), that on 
average it takes 37 months to retrofit an SCR system on an existing unit. And EPA 
determined that it would be reasonable for the owners of SJGS to have five years 
to undertake and complete the SCR retrofit at SJGS. 

In summary, under the best conditions, an FGD scrubber will require at least 40 
months to retrofit, with most applications between 40 and 50 months. For SCR, 
under the best conditions an SCR catalytic reactor will require 28 months, with 
most applications averaging 44 months. 

Compliance Timing: ‘‘Logjam’’ of Events 2012 to 2015 

The emissions reductions provisions of the CSAPR and the Utility MACT require 
control technologies to be installed and operational at almost the same time—Janu-
ary 1 of 2014 for the CSAPR, and January 1 of 2015 for the Utility MACT rule. 
Given the time required to prudently design and install control equipment, it is not 
possible for operators affected by these regulations to meet these deadlines. This be-
comes clear with a further elaboration of the needs of each mandate. 

2014 Mandates of the Cross State Air Pollutant Rule (CSAPR) 

The CSAPR requires affected companies in the so-called ‘‘Group 1’’ states to 
achieve the mandated SO2 reductions by January 1 of 2014. The amount of gener-
ating capacity, and the number of FGD scrubbers that need to be installed to 
achieve this compliance, has been projected by EPA as part of the Agency’s analysis 
in support of the rule. 

EPA’s initial estimates of technology retrofit for the CSAPR, as first published in 
2010, projected that 85 units generating 25 GW of capacity would retrofit FGD to 
comply with the 2014 mandate. In the final proposal for the CSAPR in July of 2011, 
EPA revised downward the estimates of FGD to 39 units generating 17.4 GW of ca-
pacity. The basis of EPA’s downward revision appears to be a consequence of alter-
ing the modeling details and lowering the projected load growth. Based on the typ-
ical FGD ‘‘start-to-finish’’ scope discussed of 40 to 50 months, any owners that must 
comply would already have had to start—and in fact should be more than one year 
into these efforts. Given the date of the final release of the CSAPR—less than 60 
days ago on July 7 of 2010—the timing presumes owners started engineering well 
in advance of finalizing EPA’s rule. 

EPA’s rationale in proposing the 2014 date is not only that a 27-month time line 
is typical for FGD, but also that owners can start work without risk prior to the 
promulgation of a final regulation. This is not the case. Historically, there have been 
instances where owners have quickly and proactively responded to a pending rule, 
only to witness the rule being changed or delayed. As a result, construction is termi-
nated, or acquired SO2 allowances cannot be utilized. The owner must absorb any 
‘‘sunk’’ costs for equipment or allowance purchase. 

2015 Mandates of the Utility MACT Rule 

Perhaps more challenging is the schedule presented by the National Emissions 
Standards for Hazardous Air Pollutants (NESCHAPS)—the Utility MACT mandate. 
Compliance strategies for this proposed rule—scheduled to be finalized by the end 
of this year—are uncertain. The control technologies discussed in this testimony so 
far—the FGD scrubber, the SCR catalytic converter, and the fabric filter—can con-
tribute in ways both large and small to MACT compliance. Owners of generating 
units are investigating how to best utilize these technologies for MACT, recognizing 
the degree of control required for both mercury and hydrogen chloride is at or be-
yond the capabilities of these controls in most applications. 

However, EPA is predicating success—timely compliance with the MACT—based 
principally on one methodology. This method entails injecting into the gas one or 
more specialty powder(s), referred to as sorbents, to remove mercury and hydrogen 
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chloride. One class of sorbents, known as activated carbon, is intended to remove 
mercury from combustion products. A second class of sorbents—actually a family of 
materials derived from the mineral trona—is intended to remove acid gases, such 
as hydrogen chloride. EPA believes any shortcomings in sorbent performance can be 
compensated by retrofitting fabric filters to 166 GW of capacity—more than half of 
the national inventory of units in 2015. 

Regarding mercury, experience with activated carbon in demonstration tests sug-
gests this sorbent will be successful on many units. However, as noted in an August 
2011 report addressing mercury control technology (a copy of which is attached to 
this testimony) for the proposed Utility MACT rule, there may be an equal popu-
lation of units that will not meet the targeted mercury limit. There may also be 
units where the carbon sorbent induces operating problems, or increases the emis-
sions of particulate matter. 

Regarding control of ‘‘acid gases’’ such as hydrogen chloride, the uncertainty is far 
greater. EPA, to its credit, developed an extensive database of emissions of HAPS 
species from power generation equipment. Regrettably, certain elements of the data-
base were either ignored or not properly utilized. EPA’s proposed hydrogen chloride 
limits presume that sodium sorbents can be a sole means to comply—despite the 
fact that of the 11 units in EPA’s database using this approach, there are only two 
units with data suggesting such success. EPA predicted in a March 17, 2011, docu-
ment that 56 GW of capacity would deploy this sodium-based sorbent approach. It 
is hard to believe the design for so many commercial systems can be successfully 
scaled, and equipment installed, on such limited experience. 

For both the mercury and hydrogen chloride MACT mandates, EPA’s ‘‘backstop’’ 
approach is broad application of fabric filters to 166 GW of capacity. Again, it is 
hard to believe that such capacity can be retrofit with both sorbent injection systems 
and fabric filters, and successfully operate as predicted, in slightly more than three 
years. Furthermore, the proposed fabric filter retrofits are to be achieved at the 
same time the technologies for CSAPR are being deployed. Such a schedule would 
stretch supply sources in 2013 and, in my opinion, well into 2014 as the FGD units 
are delayed. Although the task of installing any single fabric filter collector may be 
less onerous than a FGD or a SCR catalytic converter, many of the steps are still 
the same. 

Review of Key Uncertainties 

In summary, several key uncertainties behind the proposed mandates in 2014 and 
2015 should be considered: 

Equipment Installation Timeline: EPA’s assumed time line for equipment in-
stallation—based on experience gathered from 2008 through 2010—is unrealistic. 
The FGD and SCR installations completed prior to 2010 were mandated five years 
prior to the compliance date. As EPA hasnoted in CSAPR rulemaking documents, 
some large system owners initiated work prior to 2005, but in response to incentives 
to acquire SO2 allowances. Owners had a financial incentive to deploy technology 
early—and not a disincentive of putting capital at risk, which is the present case. 

Capability of Sorbent Injection for Hg Control. The use of activated carbon 
sorbent to remove mercury has been demonstrated to meet the proposed MACT mer-
cury limit for several categories of generating units. However, an equal number of 
generating units could be at risk to meet the proposed MACT limit using activated 
carbon sorbents, unless a fabric filter is retrofit. 

Capability of Sodium-Based Sorbents to Remove Hydrogen Chloride to 
the MACT Limit. Sodium-derived sorbents have been used to remove acid gases 
such as hydrogen chloride, but there is limited experience in achieving the low lev-
els mandated by the MACT. At this time there are only two operating units with 
data suggesting this option can potentially meet the proposed Utility MACT rule. 

Capability to Broadly Retrofit Fabric Filters. EPA’s analysis of complying 
with the MACT is predicated on the ability to successfully retrofit 166 GW of gener-
ating capacity with fabric filter controls by January of 2015. As noted in an analysis 
that I co-authored and submitted in July of 2011 as comments to MACT (a copy 
of which is attached to this testimony), it is unlikely this amount of fabric filter con-
trol technology can be retrofit by January of 2015. Successfully retrofitting fabric 
filters to this capacity alone would be a challenge, much less conducting this work 
contemporaneous with FGD scrubber retrofit for the CSAPR. 
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Chairman HARRIS. Thank you very much, Mr. Cichanowicz. 
And what we will do now is, we will start with five minutes of 

questions, a five-minute round of questions, and I recognize myself 
for the first five minutes. 

Dr. Phalen, let me just ask you a question just to elaborate a lit-
tle bit about your testimony because what you imply is that the de-
cisions made by CASAC are made—or I should say the advice is 
not made as to the entirety of the decisions and the other potential 
ramifications of that decision. Rather, it goes to a very specific 
question that is asked without taking the entire context. Is that 
correct? 

Dr. PHALEN. Yes, sir, that is correct. And when you look at such 
isolation of an issue, it causes trouble everywhere else. 

Chairman HARRIS. Sure, so that when you have—for instance, 
there is a study from Stony Brook University earlier this year that 
found that people who experienced a period of unemployment were 
more than 60 percent more likely to experience premature mor-
tality. So you have some co-factor there, and in this case, everybody 
agrees, I think that if you lose your health insurance, you are more 
likely to have premature mortality. I mean, I think probably there 
is uniform agreement on that. If you don’t have a job, you are more 
likely not to have health insurance. Therefore, you can connect 
something that reduces the number of jobs to actually an adverse 
health effect. Is that what you are talking about when you are say-
ing that the panel should be allowed to make statements regarding 
the entirety of a decision? 

Dr. PHALEN. Affirmative, Mr. Chairman. 
Chairman HARRIS. Okay. Thank you very much. 
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Dr. McClellan, you stated in your testimony that CASAC specifi-
cally said that it was a science and policy judgment when these 
standards are being suggested. Now, I am a little puzzled by that. 
How are you making policy judgments without science? I mean, is 
that what is happening at EPA, that in fact, you are infusing policy 
into these decisions that are not based on science or without a sci-
entific background? 

Dr. MCCLELLAN. In the CASAC review of the science in the two 
recent cases, the PM2.5 and then the ozone, they chose to set a 
bright line. They said in the case of the PM2.5 that the Adminis-
trator should set the annual standard and higher than 14 
micrograms per cubic meter. The Administrator renewed it at 15 
and they stamped their feet and said you didn’t follow our advice. 
Anybody knows that 14 is one integer less than 15 but to suggest 
that the science was so compelling that 14 was acceptable, 15 was 
not, that is a blending of policy and science. In the case of ozone, 
they said 60 to 70 PPb. They tried to sort of justify it by saying 
well, we gave you a range. I don’t presume to say that they would 
have stamped their feet if you had gone below 60 but they stamped 
their feet when the Administrator set it at 75 PPb. They actually 
had scheduled a meeting before the formal rule was announced, 
and at that meeting protested and said no, we told you 70 PPb, you 
set it at 75 PPb. Their advice was a blend of science and their per-
sonal policy preferences. There is no scientific methodology that 
can tell you this is where the standard should be set. That rep-
resents a policy choice exclusively delegated to the Administrator 
of EPA. 

Chairman HARRIS. Thank you. Thank you very much. 
Dr. THURSTON. I would like to respond to that. 
Chairman HARRIS. Well, I have a question for you, Dr. Thurston, 

because I only have about a minute left. Dr. Thurston, two ques-
tions. One is, one of your graphs kind of presumes that there are 
linear effects and some of the science assumes that there is a linear 
effect of increasing and decreasing exposure but we know from car-
cinogens, for instance, specifically that is likely not true, that at 
some low levels, you know, an effect seeing a reducing carcinogens 
at a higher level may not have the same effect on mortality as re-
ducing the amounts at a lower level. So would you agree that the 
science about linearity of effect of air pollutants is not clear? 

Dr. THURSTON. Well, I would say the evidence we have is con-
sistent, or certainly not inconsistent with a linear effect, and I 
think that, you know—— 

Chairman HARRIS. Right. Okay. Thanks. I just need a very sim-
ple answer because I have one more question. 

Dr. THURSTON. But you mentioned figure one does show the asso-
ciation going down to seven micrograms per cubic meter, well 
below the standard. 

Chairman HARRIS. I know, and it has a bunch of lines. I under-
stand that. 

Dr. THURSTON. But in response to Dr. Smith’s comment—— 
Chairman HARRIS. I have to ask this question because this puz-

zles me. 
Dr. THURSTON. Go look at figure one. 
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Chairman HARRIS. In the past 20 years, and I have observed this 
being a physician even in the operating room, the incidence of asth-
ma has clearly increased. The incidence and prevalence of asthma 
in the population has clearly increased in the past several decades. 
Would you agree with that? 

Dr. THURSTON. Yes. It is a multifactoral disease. 
Chairman HARRIS. Has air pollution clearly decreased signifi-

cantly in the past several decades? 
Dr. THURSTON. Yes, but it is not the only cause of asthma. 
Chairman HARRIS. These are very complicated interactions; 

aren’t you afraid that we simplify them too much when we make 
statements as were made by the Assistant Air Quality Adminis-
trator here that hundreds of thousands of asthma episodes are 
going to be avoided if we change these standards when in fact 
there are hundreds of thousands more episodes since the last time 
we changed these standards? 

Dr. THURSTON. I think it raises a good point, that there is a 
whole pyramid of effects that are not measured by the system. In 
other words, I can’t answer that question because we don’t have 
good records of those hospital—you know, the asthma exacer-
bations, and that is not considered by the process, so we are really 
underestimating the benefits of clean air and the process the EPA 
is using today, and that is a good example. 

Chairman HARRIS. Thank you. And Dr. Thurston, by the same 
logic, I would say we may be overestimating the benefits by the 
very same example of the poor data we have. 

Anyway, I recognize Mr. Miller for five minutes. 
Mr. MILLER. Thank you, Mr. Chairman. This hearing is about 

process, but the process of the Committee I think also bears some 
scrutiny. It is very strange for the EPA’s processes to be the subject 
of this Committee’s hearing and for the EPA not to be present. I 
think most Americans understand fundamental fairness is that if 
you are going to be criticized in public, that you should be there 
to defend yourself, but the EPA has not been invited today, and in 
past hearings when they have been criticized, they have not been 
called to testify. 

There was a book about a famous singer of the last generation. 
I will not say his name although all of you know who I am talking 
about, because I think he denied this and his family denied this, 
but according to the book, the singer as a young man would go to 
bars, have too much to drink, get in fights, but then after he be-
came famous and as a middle-aged man he would continue to go 
to bars and get in fights but the fights would be different. He 
would have his bodyguards hold the person he was in the fight 
with so he could punch them. This hearing does seem like one of 
those fights. The EPA is being punched and cannot punch back. 
Fundamental fairness does require that they be here and they are 
not. 

Also, the Chairman used the term ‘‘financial conflicts’’ to describe 
those involved in EPA decision-making, and I think that is some-
thing we should be concerned about. I think members of this Com-
mittee and the American people are entitled to know what finan-
cial interest anyone has who is involved in any process of govern-
ment. That is why I criticize the Committee’s change in rules at 
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the beginning of this Congress to require much less in financial dis-
closure; the Truth in Testimony forms require all that a witness 
disclose is that they are being paid to testify at the hearing without 
any other disclosure of what their financial interests are, and we 
have had again and again witnesses whose entire livelihood comes 
from the industries whose interests are very much the subject of 
Committee hearings, and all we see on the financial disclosure 
forms are that they are not being paid to attend, they are simply 
public-spirited citizens. 

Just to pick on one of you, Mr. Cichanowicz, your information 
available on the Internet about you does say that you—and actu-
ally in the introduction it says that you do primarily work for util-
ity industry clients. It does appear from the Internet that your cli-
ents have included Edison Electric, Midwest Ozone Group, Amer-
ican Coalition for Clean Coal Electricity, American Public Power 
Association, the National Rural Electric Cooperative Association. 
Mr. Cichanowicz, what percentage of your income comes from the 
utility industry? 

Mr. CICHANOWICZ. Probably 75 percent. 
Mr. MILLER. Okay. Do you not think the American people and 

the members of this Committee ought to know that in evaluating 
your testimony? 

Mr. CICHANOWICZ. It is evident, isn’t it? I mean, in my re-
sume—— 

Mr. MILLER. Well, we had to ask about it. It was not available 
in the regular course of things. It is something that I have had to 
use my time to ask about today. 

Dr. Thurston, it seems like you could barely get a word out in 
response to Dr. McClellan’s statements and the questioning. Do you 
want to elaborate upon what you said earlier? 

Dr. THURSTON. Well, you know, I did want to just point out that 
first of all, I don’t remember any foot stamping in the CASAC proc-
ess. But the fact is that the reason why there was a problem, this 
was the first time that the Administrator in many years of CASAC, 
that I know of, that the Administrator did not follow the advice of 
CASAC, and that is really what this whole problem was about, and 
that is why, of course, Administrator Jackson then went ahead and 
she said well, okay, the last Administrator wouldn’t follow CASAC, 
but I will go back to the tradition of following CASAC, and that is 
really in a nutshell what happened there. 

Mr. MILLER. Okay. I will yield back the little bit of time I have 
left. 

Chairman HARRIS. Thank you. 
I recognize the gentleman from California, Mr. Rohrabacher, for 

five minutes. 
Mr. ROHRABACHER. Thank you very much, Mr. Chairman. 
Let me just note that the personal attack on our witness was ob-

noxious and not reflective of higher standards that I have had here 
and you have also had, to my colleague from North Carolina. This 
type of personal attack is not acceptable. The fact is, every witness 
we ever have has some contact with the people that they are expert 
with. 

Mr. MILLER. Will the gentleman yield? 
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Mr. ROHRABACHER. No, not yet. The fact is, is that people who 
are expert tend to have worked in the industry in which they are 
expert, and the fact is that when you confront someone’s argu-
ments, you confront someone’s arguments with better arguments or 
you challenge what they are saying by suggesting there is another 
explanation. That is totally within the area of acceptability with 
these kind of hearings. Just simply trying to dismiss someone on 
a personal level because of the way he has earned his living is just 
absolutely unacceptable to me. Anyway, let me go on with my ques-
tions now. 

Mr. MILLER. Will the gentleman now yield? 
Mr. ROHRABACHER. Yes, I will. Go right ahead. 
Mr. MILLER. Okay. Mr. Rohrabacher, do you not think the Amer-

ican people are entitled to know if a witness has financial interest, 
if they are employed by an industry whose interests are at stake 
in the hearing? I did not attack him personally but I said that—— 

Mr. ROHRABACHER. Let me just—— 
Mr. MILLER. And those were the questions I asked at our organi-

zational meeting, why does our form not require the same law as 
it has in the past. 

Mr. ROHRABACHER. Reclaiming my time. The fact is, is that this 
witness’s background, his financial background is open in his re-
sume. He stated that very clearly, and he is not hiding anything, 
and your line of questioning, which I might add, questioning the 
process rather than the arguments, which called into question our 
Chairman’s integrity was unacceptable as well, and this is just the 
type of thing that we see time and time again. It is the global 
warming approach as well, dismiss your opponents, do not confront 
their arguments, challenge them on their integrity rather than 
challenging the positions that they have taken. This is not accept-
able, and that is one of the reasons we are having this hearing 
today is because the EPA may be suffering from that same type of 
mindset which is not consistent with good science and is not con-
sistent with finding the truth. 

Dr. Thurston, you had some things you wanted to say, you want-
ed to confront, I would be happy to grant you time—you didn’t feel 
you had the time to confront some of the things, the points the 
Chairman was making. Go right ahead. 

Dr. THURSTON. Well, thank you. Well, I did get a few of those 
comments in anyway, but I was trying to refer to Dr. Smith’s testi-
mony saying that, well, below the ambient—the NAAQS standards, 
that there is probably no proof that there were any benefits. But 
figure one of my testimony is from a study that I was principal in-
vestigator of, and there is the indications that the benefits do keep 
going down well below the standard to levels about seven 
micrograms per meter cubed. And the only reason probably we 
can’t show below that is we have no place in the country that is 
cleaner than that, that has a metropolitan area with enough people 
to study. 

Mr. ROHRABACHER. Thank you very much. 
Dr. McClellan, do you have something to say about that? 
Dr. MCCLELLAN. Well, again, that is a failure to place the science 

in context. If we examine the Thurston graph very closely, it shows 
confidence intervals around each one of those curves, and I think 
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you would be very hard pressed to suggest that there is even statis-
tical significance in terms of those effects as we go down at that 
lower portion of the curve. What you are arguing, Dr. Thurston, is 
that the answer to how low is low enough is zero. I am saying that 
you have to have context in terms of making those decisions. I look 
forward to having an Administrator of the EPA who will make 
those policy judgments and not rely exclusively upon scientists who 
draw a bright line. 

Mr. ROHRABACHER. And Dr. Phalen, did you have something to 
comment on that as well? 

Dr. PHALEN. No, sir. 
Mr. ROHRABACHER. Okay. Thank you very much. 
I would just like to note, Dr. Phalen does come from the Univer-

sity of California at Irvine and we are very proud of the work that 
you do there and very proud of the work that the university is en-
gaged in. 

Dr. PHALEN. We are very proud of you as well. 
Mr. ROHRABACHER. Thank you. God bless. 
Chairman HARRIS. Thank you very much, Mr. Rohrabacher. 
I now recognize the gentleman from California, Mr. McNerney. 
Mr. MCNERNEY. Thank you, Mr. Chairman, and I thank the wit-

nesses for coming in today. 
Dr. Honeycutt, I was pretty intrigued by your quote that correla-

tion is not causation. There is some truth to that. 
My question is going to be directed to Dr. Thurston. Dr. Thur-

ston, how do scientists, in your opinion, determine causal relation-
ships between pollution and adverse health effects? What is the 
right way to go about doing that? 

Dr. THURSTON. Well, as you pointed out, correlation does not nec-
essarily mean cause and effect, but when you start to look at a 
broad-based knowledge base, you know, as I pointed out in my tes-
timony, and basically we use the principles of Austin Hill that he 
developed to look at cigarette smoke. Back in the 1960s there were 
many of those who said well, really you can’t prove that cigarettes 
cause lung cancer, and so we went through many decades before 
people really accepted the fact that cigarette smoke and smoking 
cigarettes causes lung cancer. Believe it or not, people denied that 
for decades, and based on these same arguments that sometimes 
you hear about air pollution. So then he developed a whole series 
of things where you look for coherence between different endpoints, 
you look for a time sequence, you look for natural experiments like 
Dr. Pope’s experiment, well, study, where he followed the fact that 
when there was a strike and the pollution levels went down, the 
hospital admissions for children also went down, and then when 
the pollution—when the plant started up again, the pollution went 
up, the hospital admissions went back up again the following year. 

Mr. MCNERNEY. So, I mean, there is no yellow brick road for 
science. You have to look at it—— 

Dr. THURSTON. Well, you have to look at all the evidence, and 
one study is not enough, and you need to look at many studies and 
many different types of studies, and we have done that, and the 
evidence is clear that air pollution, increasing pollution causes in-
creased adverse health effects. And decreasing pollution causes de-
creased health impacts and better public health. 
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Mr. MCNERNEY. I agree, but that is not what I hear from all the 
witnesses here. 

Dr. Honeycutt, do you think that the Clean Air Act is worth en-
forcing, and if so, who should enforce it? 

Dr. HONEYCUTT. Excellent question, sir. It goes back to what Dr. 
McClellan said. It is how low is low enough. What Dr. Thurston is 
saying is absolutely correct. But those levels that they were talking 
about are extremely high levels. There is no doubt that, you know, 
getting air pollution out of the milligram-per-cubic-meter range 
into the microgram-per-cubic-meter range has been a great benefit. 
But now we have reached the point of diminishing returns. You 
know, lowering the standard a microgram per cubic meter or two 
or a part per billion or two, that is in the statistical noise of health 
effects. You are not going to be able to see to measure those health 
effects, but they are going to cost billions of dollars to get. So the 
question now flips back to you. I mean, do you think that is worth 
the investment? It is not up to me as a scientist to make that call. 

Mr. MCNERNEY. Well, I don’t have enough scientific knowledge 
to understand how much one or two micromeasurements is going 
to make a difference. Is that within the realm, Dr. Thurston, of 
causality? Can we make determinations on those small differences? 

Dr. THURSTON. Well, sure. You know, I think that we do studies 
where we look at different places and look at the same place over 
time and are able to discern those differences. You need enough 
power, which is one of the quandaries we have is that the places 
where the people live tend to be the more polluted places, and the 
less polluted places don’t have as many people, so then it becomes 
more difficult to study at the lower levels. 

But I did want to pick up on something that Dr. Phalen pointed 
out, which is that the components of the pollution are important, 
and in fact, the most recent studies are showing that if you look 
at the components, like from traffic and from coal plants and from 
oil plants, and start looking at the various pieces and adding them 
up, you actually see larger effects than just looking at particulate 
matter in general where you just weigh it, and our studies have 
started to show this, and some of them we have published doing 
work for the Health Effects Institute and right now—— 

Mr. MCNERNEY. So there is room for more science here? 
Dr. THURSTON. There is, but what I am saying is, we are prob-

ably underestimating the benefits of clean air, and perhaps we 
should be looking at these—and I am agreeing with Bob here that 
we should be starting to look at more of the constituents, the way 
we did with lead. We looked at lead in particulate matter and con-
trolled that. Maybe we have to start looking at the components be-
cause right now we are underestimating, I think, the benefits of 
clean air. 

Mr. MCNERNEY. Thank you. I didn’t expect you to end that 
quickly. 

I just spoke to a friend of mine from Iowa who I grew up with 
who has COPD and he said that just goes with being a farmer in 
Iowa, the dust that you breathe in, and so Dr. Smith mentioned, 
well, what is in the particles makes a difference, and I agree with 
that. I mean, if the dust particle has plutonium in it, that is a lot 
different than just having dust, but just the size of the particle by 
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itself makes a difference and has to be taken into consideration if 
we want people to remain healthy and don’t want to have to pay 
continually increasing health costs for our seniors. 

I yield back. 
Dr. THURSTON. But I don’t think that COPD should be a part of 

doing a job. I remember in the past people used to say well, when 
they smelled pollution, that was the smell of money, and you know, 
in reality, we have been able to run our businesses and clean up 
the air and, you know, our GNP has been rising at the same time 
the pollution levels were going down, so they are not really as 
closely linked as you might have been led to believe today. There 
are health benefits and also economic benefits of cleaning the air. 
I am guessing here, and one should never guess, but I am guessing 
that some of the equipment that was put on those plants were 
made right here in America, and we can have a lot of jobs and 
make a lot of money selling that pollution control equipment, sav-
ing lives around the world and making money, creating jobs clean-
ing the air. So I think that, you know, you have to look at the 
whole picture. 

Mr. MCNERNEY. Thank you. 
Chairman HARRIS. Thank you very much. I couldn’t agree more, 

you have to look at the whole picture. 
I recognize the distinguished gentleman from Florida, the Chair-

man, Mr. Hall—I am sorry, from Texas. 
Chairman HALL. I will move anytime. 
Mr. Harris, I won’t ask any questions. I just want to make a 

comment here that I probably shouldn’t make. You offered me the 
chance to ask three EPA witnesses a couple of weeks ago or so, and 
I said I wouldn’t believe any of them under oath, and I was with 
one of them later at a party and I wished I hadn’t said that. So 
I might say some things that I want to take back, but when Gina 
McCarthy came before our Committee and remarked about people 
that were out of work, she said ‘‘We are not in the business of cre-
ating jobs.’’ I think that is an insult to every person and every 
breadwinner that has been a breadwinner and had to look into the 
face of his children and tell them why he couldn’t and his wife and 
tell her why he couldn’t send her children back to school next year 
because he didn’t have a job. He had no job, very little hope and 
a whole lot of heartbreak. I think that is the kind of testimony we 
are getting from them. She didn’t use any science when she gave 
us that really smart aleck remark that hurt a lot of people. 

And Mr. Miller, the great lawyer who came here, I think, be-
cause he is a great attorney, but I understand he had the right to 
ask for a witness. I don’t know if he did or not but if he didn’t, he 
could always appeal to me, and of course, I would have told him 
to go back to you. I think he had an opportunity to have a witness 
if he wanted, and he threw the skunk into the jury box and then 
left. I didn’t get a chance to tell him that in person. 

Chairman HARRIS. Would the Chairman yield? 
Chairman HALL. I have high regard for Mr. Miller, a minimum 

high regard for him. 
Chairman HARRIS. Thank you. Would the Chairman yield? 
Chairman HALL. Yes, I yield the rest of my time to you. 
Chairman HARRIS. Thank you very much, Mr. Chairman. 
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Yes, I would like to respond to that. As you know, Mr. Chairman, 
the minority always has the opportunity to invite any witness they 
would like. They clearly could have invited someone from EPA. We 
extended an invitation to the current Chair of CASAC and they 
weren’t able to attend. I mean, the bottom line is, we tried. You 
know, we can’t drag them in, as you know, Mr. Chairman, but we 
tried. 

In response to the consults don’t disclose enough information, 
this was an astounding line of attack on this panel of witnesses. 
Every expert in the field has financial paths back somewhere, ev-
eryone. Look, I was an expert on obstetric anesthesiology and fetal 
physiology. I got money from the NIH. Clearly, I had an interest 
in that research being done because I got funding, supported my 
salary. I suspect Dr. Thurston gets funding for it. I suspect that 
you could easily presume all that from reading anyone’s biography 
that is submitted to this panel. I just wanted to point for the record 
those biographies are part of the record. They are made part of the 
record. They were supplied to the minority. Nothing was hidden at 
all, just so we clear the air on that, if you pardon the pun. 

Now, Dr. Thurston, I have got to ask you a question here, be-
cause, you know, it is always comfortable to assume well, you 
know, if you got a little bit of something that is bad, then if you 
have more, it must be worse, and if you have less, it must be bet-
ter. Let us take mercury because I think Dr. Honeycutt—I mean, 
the science behind mercury is fascinating because I had read this 
but had forgot about it years ago, that, you know, the EPA’s blood 
level for safety is 10 times less than what the Faroe study showed 
is safe based on epidemiology, and in fact there is evidence that as 
you increase exposure to mercury because you also increase expo-
sure to the other fatty acids that are obtained in those same fish 
that in fact you could have an improvement in neurologic develop-
ment. Now, that flies in the face of examining mercury by itself 
and saying well, you know, 58 is good, 5.8 must be better. Well, 
that is not true. That is just not what the scientific—so although 
it is attractive to say that—I mean, would you agree that that is 
one of the stories of the mercury standards? 

Dr. THURSTON. Well, I can’t profess to be an expert on the tox-
icity of mercury. 

Chairman HARRIS. Do you disagree with Dr. Honeycutt’s testi-
mony? I mean, you are—I don’t know. I guess—so you are not an 
expert in other air pollutants besides particulate matter? 

Dr. THURSTON. Well, no, but mercury is a toxic metal, and I have 
not spent my time studying it, but it is true, you know, when you 
look at metals, each one is unique and you really have to look at 
that one. Like fluoride is—— 

Chairman HARRIS. Sure. Let me just—and I hate to interrupt 
you but—— 

Dr. THURSTON [continuing]. Is a nutrient at low levels, and toxic 
at high levels. 

Chairman HARRIS. So just like when we look at particulate mat-
ter, PM2.5, I mean, there are numerous different things that can be 
a particulate matter of that size, some of which may be less toxic, 
some of which may be much more toxic, but the EPA doesn’t distin-
guish, does it? It says this is the level for any particle of that size. 
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Dr. THURSTON. It has been a process. They started out originally 
collecting all particles in the air, total suspended particulate mat-
ter, and then we moved to PM2.5, which are particles small enough 
to pass the trachea. In other words, they said with the particles 
that you can’t even breathe, we are not going to monitor those, and 
then now we have gone to PM2.5, which are very fine particles that 
get deepest in the lung, and we monitor that most closely, although 
we are still looking at the other particles that can get into other 
parts of the lung, the PM2.5 minus PM2.5 or the coarse particles, 
that is something that is being investigated and indirectly can be 
controlled through PM2.5 standards. But that is under consider-
ation by CASAC and EPA what the coarse particle standards 
should be. 

But then the next step is to, as you say, to go to what the com-
position is, and what I am telling you is, when we have started 
doing that, what we are finding is, the sum of the parts is greater 
than that whole. So it is not an exact measure of the toxic pollut-
ant but by being so we have uncertainty and the estimates, there-
fore it is reducing. 

But I did want to comment—— 
Chairman HARRIS. Dr. Thurston, we are way, way over. 
Dr. THURSTON. I know, but you brought my name up—— 
Chairman HARRIS. If we have a second round, you will get it, 

okay? 
Dr. THURSTON [continuing]. Vested interest. I have never taken 

money from vested interests. That is an important distinction here. 
Chairman HARRIS. You don’t consider government funding a 

vested interest? I think the American public would disagree with 
you. 

Chairman HALL. Mr. Chairman, my time is expired. 
Chairman HARRIS. Thank you for yielding back the balance of 

your time, Mr. Chairman. 
I recognize the gentlewoman from California, Ms. Woolsey, for 

five minutes, and you can take extra. 
Ms. WOOLSEY. Thank you, thank you. 
Mr. Cichanowicz, I was going to call you witness number six 

until I realized I could say your name. I was taken by your graph 
chart picture of how difficult you thought it was for the utilities to 
put in control devices. Do you have any kind of picture or graph 
or comparison that tracks the results of not taking care of our 
clean air, of what happens when our air is poor, when our kids are 
getting asthma, when our workers are unproductive because they 
have got respiratory disease, because of the cumulative impact of 
not just your industry but all industries and cars and people and 
airplanes, the effect this is having and the cost to our health care 
system? How does that compare with putting some control devices 
into some of the utilities? Do you have anything like that? 

Mr. CICHANOWICZ. Those issues are out of my skill set. 
Ms. WOOLSEY. Well, see, we ought to have that because the 

check and the balance of this whole thing is not just about an in-
dustry, it is about the people and the costs of keeping people 
healthy in the United States of America, and clean air is a huge, 
huge part of that. So I just wanted to say that. 
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So Dr. Thurston, okay, CASAC got a lot of criticism. As I was 
coming in I heard a lot of CASAC this, CASAC that. You were part 
of CASAC? 

Dr. THURSTON. I have served on a panel, yes. 
Ms. WOOLSEY. You served on the panel. You know, there were 

public forums. What did the public say when they came before the 
commission? Is it a commission? 

Dr. THURSTON. Well, it’s a committee. You know, there is a pub-
lic comment period but that is usually people like the American 
Lung Association come forward, and they are obviously very sup-
portive of cleaner air because they are trying to prevent lung dis-
ease. 

Ms. WOOLSEY. Well, then aren’t they trying to destroy business 
around the country by saying things like that? 

Dr. THURSTON. I am unaware of that agenda. No, they want to 
clean air and bring better health to people, and decrease our health 
care costs. In other words, if you clean the air, fewer people will 
go to see their doctors, fewer people will have to end up going to 
the emergency room, fewer people will have to check into a hos-
pital, and you actually lower your health care costs when those 
events are fewer. And if we don’t control the air, then obviously we 
are increasing the health care costs relative to what they would be. 

Ms. WOOLSEY. And isn’t the cost of health care also a burden on 
business? 

Dr. THURSTON. Yes. 
Ms. WOOLSEY. So I mean, doesn’t that offset the cost of—— 
Dr. THURSTON. And the American people, yes, and that is some-

thing that I think is worthy of spending time trying to reduce. 
Ms. WOOLSEY. That is clear. 
Okay, now, all of you, many utilities have already installed con-

trol devices. If EPA hadn’t had those regulations or if they pulled 
back on the regulations, what kind of incentives will there be for 
them to make these changes? I mean, why would they do it? Are 
they going to do it? Mr. Cichanowicz, is the utility industry going 
to live up to good-faith effort in this regard? 

Mr. CICHANOWICZ. The issue I came to discuss was the time it 
takes to deploy technology. I don’t think the topic of whether you 
do it or not is separate. All I am saying is the time that it takes 
and the schedule. That is what is key in my testimony and that 
is what is key in trying to put these systems in. 

Ms. WOOLSEY. Okay. How about you, Dr. Smith? Do you have 
any idea what would happen if we didn’t have these regulations? 

Dr. SMITH. There are air quality standards that are in place and 
those air quality standards will cause power plants to put these 
controls in if there are in areas where there is nonattainment. My 
point was that the regulations need to be considered on the merits 
of their own benefits and their own costs, and there are a signifi-
cant number of regulations that are going into place that don’t 
have benefits anything close to their costs. 

Ms. WOOLSEY. Well, costs within the industry, not costs for the 
heath care costs in the country. 

Dr. SMITH. Costs compared to their benefits. The benefits include 
the health care costs, and those are part of the whole cost-benefit 
framework. 
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Ms. WOOLSEY. Dr. Phalen? 
Dr. PHALEN. Yes, ma’am. Thank you. That is an excellent ques-

tion. My experience in California has been that utilities such as 
Southern California Edison have supported the research, and I 
have seen some of the strongest advocates for clean air as employ-
ees of industry. 

Ms. WOOLSEY. Except for Mr. Rohrabacher, aren’t we Califor-
nians considered the kooks of the world, that we do things because 
they are the right thing to do and we won’t have any business in 
our state even though it is the eighth economy in the world and 
all that because we do have these regulations? 

Dr. PHALEN. EPA’s national air standards are called NAAQS, 
and for a while California’s were called CAAQS. 

Ms. WOOLSEY. But ours work. 
Dr. PHALEN. But I am firmly against there being a war between 

industry and the public or industry and regulators. I would like to 
see a comprehensive evaluation of public health because we know 
industry is important to public health and we know clean air, as 
you aptly pointed out, is important to public health. So I see the 
need to cooperate rather than battle, because whoever wins—— 

Ms. WOOLSEY. I agree with you totally, and Dr. Honeycutt, if 
they let me, I will come back to you, but I am going to ask Dr. 
Thurston a question. 

Chairman HARRIS. Yes, we will have one abbreviated second 
round. Is that okay? 

Ms. WOOLSEY. I know, but I am not supposed to be here after 
this. 

Chairman HARRIS. I will give you 30 more seconds. 
Ms. WOOLSEY. Thirty-one seconds? 
Chairman HARRIS. Thirty more. 
Ms. WOOLSEY. Thirty more seconds. So Dr. Thurston, is not— 

don’t you come to the Science Committee thinking that science is 
what we are supposed to rely on for our information, and—— 

Dr. THURSTON. Yes. 
Ms. WOOLSEY [continuing]. Doesn’t it seem kind of counter-

productive that we might think we should have a study on what 
happens to health care overall? Isn’t there a worry that then the 
scientist will come to us and say oh, my gosh, what do we need to 
do with our air and then this committee will say oh, well, but we 
don’t want to believe that science. 

Dr. THURSTON. Well, it is about sound science, and that is the 
role of CASAC, to make sure that sound science is leading the EPA 
in their decision making, but you have to remember that after this 
the OMB, Office of Management and Budget, does a thorough anal-
ysis, economic analysis, that has been required since the Clinton 
Administration to show that the economic benefits outweigh the 
economic costs, and they would not have any of these regulations— 
don’t worry about the fact of the benefits, because they are going 
to far outweigh the costs or the regulations are not going to go for-
ward. That is the way it works. So, you know, we have also got to 
consider that there is another process that follows the Administra-
tor’s decision, which is that by OMB that does these economic anal-
yses and does consider the costs, and the benefits have always out-
weighed of clean air. There is something like—you know, it ranges 
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depending on the decision but a good rule of thumb is maybe what 
Benjamin Franklin said: An ounce of prevention is worth a pound 
of cure. And oftentimes we see about a 16-to-one valuation of the 
benefits to the costs. 

Chairman HARRIS. Thank you very much, Ms. Woolsey. 
We have enough time since we are here until noon to have a sec-

ond round of questioning for five minutes, and I will recognize my-
self for the first second round here. 

Let me just ask Mr. Cichanowicz, because you are an expert in 
these systems and installing. What percent of these pollution re-
duction systems have been installed in the past 30 years as op-
posed to before then? 

Mr. CICHANOWICZ. Well, the bulk of them have been in-
stalled—— 

Chairman HARRIS. Close to 100 percent? 
Mr. CICHANOWICZ. Yes. 
Chairman HARRIS. Okay. When was the last time we had an un-

employment rate of nine percent. Was it 30 years ago? So we have 
never had to install pollution control of this magnitude and cost 
during a period of recession like we have right now. Would that be 
correct? I mean, on the order of magnitude of what we are talking 
about. 

Mr. CICHANOWICZ. I believe so. 
Chairman HARRIS. Those are just facts, I mean, and we can dis-

cuss facts. We have not had an unemployment rate of 9.1 percent 
since the early 1980s, and almost 100 percent of these pollution 
controls that we are talking about have had to be installed in peri-
ods when we have not had unemployment. So the point to making 
this decision in a vacuum of jobs. Now, if we have a 16-to-one ben-
efit, I know how to solve our debt problem: spend $1 trillion on air 
pollution reduction and we solve our national debt because we have 
a $16 trillion benefit. It is ridiculous on the surface to believe there 
is a standard of 16 to one, every dollar you spend on this you get 
$16 worth of benefit. It is patently ridiculous on the surface. That 
is my editorial comment. 

Dr. Smith, let us get to mercury because we just had a hearing 
about these mercury standards, and my understanding based on to-
day’s testimony how this decision was made in your testimony al-
most none of the benefit claimed from that mercury standard—the 
heart attacks, the asthma, you know, you hear the whole litany, 
same litany over and over for every single one we have a hearing 
on this. None of them really come from mercury, do they? They all 
come from the co-benefit or the double counting of the particulate 
matter. Is that right? 

Dr. SMITH. Six million dollars of the benefits out of the $150 bil-
lion comes from mercury—— 

Chairman HARRIS. That is close enough to nothing. Okay. 
Dr. SMITH [continuing]. Change of 511 IQ points in total aggre-

gate across some 30,000—anyway, a large number of children. 
Chairman HARRIS. And Dr. Smith, if I might just interrupt, that 

would presume that the Faroe study is inaccurate and that in fact 
by lowering mercury exposure you absolutely get a reduction. 

Dr. SMITH. It is presuming that as you reduce the tiny bits of re-
duction in mercury and get tiny IQ benefit increases. 
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Chairman HARRIS. Could you just briefly, because I have about 
two minutes left, just go by this double counting deal again? Be-
cause it always amazed me, the testimony was always the same. 
The EPA would come in and say yes, if we do this rule, we get 
34,000 less deaths, 150,000 less asthma attacks, 15,000 less heart 
attacks, and we kept on hearing the same thing over and over 
whether it was ozone or mercury or whatever. I am thinking this 
is pretty amazing because when I went to school, I didn’t think 
mercury caused heart attacks. So could you go through this double 
counting for the Committee once again? 

Dr. SMITH. If I can just take the Utility MACT that has 17,000 
deaths. As I was saying, 4,000 of those are due to exposures to PM 
that are between 11 micrograms per cubic meter and 15 
micrograms per cubic meter. All 4,000 of those are due to attain-
ment of the current safe standard for PM, but if EPA tightens the 
standard down as low as 11, which it is considering doing, those 
are benefits from the PM standard if those occur. All the rest, if 
EPA does not tighten the standard below 11, it is saying that all 
the rest of the benefits, the other 13,000 of them that is in that 
co-benefits case, aren’t really credible enough in order to protect 
the public health from them. Otherwise EPA should just set the 
PM standard lower, and EPA is not prepared to do that. It said it 
is not prepared to go below 11, and that indicates the degree to 
which those extra 13,000 are just not credible. 

Chairman HARRIS. And you also, I think, in your testimony men-
tioned not only that but that it counts them in one case but not 
the other. It uses the old standard for the PM when it considers 
PM deaths but the new standard when it looks at all the other 
ones. Was that in your testimony also, in your written testimony? 

Dr. SMITH. Well, what is happening here is, they are putting the 
cart before the horse. They count the benefits by putting them into 
co-benefits for a MACT that has no benefits of its own. And then 
later it doesn’t really have them perhaps to count again for the PM 
rule but it doesn’t need them because they have still got that huge 
reservoir to keep counting up against in order to justify the PM 
rule, so basically taking benefits from the rich, which are the PM 
benefits, and spreading it all around to the other regulations that 
don’t have any benefits of their own to create a complex web of reg-
ulation, when in fact the right way to do this and the cost-effective 
way to do this for our society is to go after the problem directly and 
decide where to set the PM standard. 

Chairman HARRIS. Thank you very much, Dr. Smith. 
The gentleman from California, Mr. McNerney, is recognized. 
Dr. THURSTON. I would like to respond to that, if I could. 
Chairman HARRIS. If Mr. McNerney agrees, you will be more 

than welcome if he yields time to you. 
Mr. MCNERNEY. Thank you, Mr. Chairman. 
I just want to say a word or two about the controversy that was 

brought up with Mr. Miller’s questioning. It has become standard 
for vested interests to bring pseudoscientists forward that are paid 
for by vested interests to perpetuate the status quo that started as 
Dr. Thurston brought out on smoking. It is being brought out on 
global warming. We are seeing it brought out now. So I think it is 
perfectly appropriate to try to understand what the witnesses’ in-
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terests are and how it is being paid for. So I think he was perfectly 
justified in those questions, and I didn’t take those as an attack on 
any particular witness. 

The thing I want to ask about is to follow up with Lynn 
Woolsey’s question about the benefits or the pollution equipment 
that has already been installed in power plants and the benefits of 
that installation, and I think Dr. Thurston sort of hit it on the 
head. Developing technology to clean up our air quality is an im-
portant economic driver. For example, how many people were em-
ployed when that equipment was put in the power plants there 
that you are discussing? We employed probably thousands of people 
or more putting in that equipment, and the United States devel-
oped that equipment, and now we are able to sell that to other 
countries. So no, I don’t buy the argument that this is entirely det-
rimental to our economy to have clean air. I think the opposite is 
absolutely true. So one of the things I would like to point out is 
the cap and trade that was employed to reduce sulfur dioxide in 
New England and the northeastern states, the cost was a fraction 
of what the industry was predicting it would be. The benefits were 
enormous. We developed technology that put us ahead of the curve. 
So I would like Dr. Thurston to respond to that. 

Dr. THURSTON. I certainly agree. I wanted to bring up the point, 
though, that, you know, there seems to be—you know, in Dr. 
Smith’s testimony, she started saying well, we can’t—shouldn’t 
take credit for the things that happen at the same time. In other 
words, when you go to clean up, let us say, mercury, you put on 
control equipment which also captures particulate matter. Well, 
certainly, they are going to be controlled and they would not other-
wise be controlled. There are many power plants in the United 
States. Because of the way the Clean Air Act was written by Con-
gress, the assumption was that older plants would go out of service 
and they were grandfathered in, and there are many plants, coal- 
fired power plants, that are spewing pollution virtually uncon-
trolled relative to the technology we have today, and I think what 
is happening here is that this rule, by putting on proper particulate 
matter controls and vapor controls, is closing the loophole on these 
really gross emitting—they are the low-hanging fruit of air pollu-
tion in the United States, these power plants. In other words, this 
is the biggest bang for our buck that we can get. If we are going 
to control air pollution, I do think cleaning up these coal-fired 
power plants that have been operating under this grandfather 
clause is a really efficient way to clean up our air and get the 
health benefits that would accrue, and they certainly can because 
they are not going to happen anyway. 

Mr. MCNERNEY. Are we going to create jobs implementing this 
low-hanging fruit that Dr. Thurston is referring to? 

Mr. CICHANOWICZ. It certainly takes people to build and design 
the power plants, yes. 

Mr. MCNERNEY. Thank you. 
I think I will yield back. 
Chairman HARRIS. Thank you very much. 
I now recognize the gentleman from California, Mr. Rohrabacher. 
Mr. ROHRABACHER. Thank you very much. 
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Just to get on with our little discussion as to what standards we 
should have here in dealing with one another on a civil and honest 
basis, I think it is really more important to try to challenge wit-
nesses based on the arguments that they are presenting, rather, 
the facts that they have and their suppositions they are making 
rather than trying to discredit them and dismiss them and perhaps 
smear them as people who lack integrity in terms of what they are 
saying. I found that to be more important and the best way to go. 
I have very strong opinions, and I certainly don’t challenge some-
one’s integrity, and I would not think of asking Dr. Thurston, well, 
how many grants have you gotten from the EPA to do your studies, 
blah, blah, blah. I wouldn’t think about that. I think about what 
is he saying, what is he arguing, and this idea that we are trying 
to discredit witnesses rather than confront what they say and chal-
lenge them is out of line. 

Dr. THURSTON. May I respond to that? 
Mr. ROHRABACHER. No, you can’t. You don’t run this hearing, 

and I have a very limited amount of time, but I will at the end give 
you a chance to comment on my comments. 

Let me just note, I disagree totally with the idea that the Amer-
ican people were smoking because somebody told them a lie and 
would not testify in Congress that smoking causes cancer. My 
brother died of cancer. I was after him for years to quit smoking. 
He knew exactly what he was doing. He was addicted to nicotine, 
all right? And he couldn’t break the habit along with other people. 
We all know that. It wasn’t that they don’t know and didn’t know, 
and so I deny that supposition. 

Dr. Thurston, would you like to comment on that? No? Okay. 
Dr. THURSTON. Well, I mean, I will just say that there was a con-

troversy at the time for decades where the cigarette—maybe you 
knew and your brother knew, but the cigarette companies certainly 
did not admit that their product caused those effects. 

Mr. ROHRABACHER. Let me just note, I think the idea that the 
American people didn’t know that cigarette smoking was harmful 
to their health is not something that I believe is the case. 

Now, we are talking about the benefits of cleaner air, and let us 
just note that obviously breathing cleaner air is an important—is 
something good for your health if that cleaner air is above—is al-
ready above the threshold of being unhealthy or being healthy if 
you are going to—in other words, what is the air at right now? If 
you breathe more air in and it is above the threshold that will 
make you unhealthy, then it will not have that impact of being 
healthy. I think that is the point that we have heard made here. 

And one last thing. Mr. Chairman, I ask the kids from my dis-
trict every time they come in to see me, and I see every child that 
I can from my district, and I always ask them when I come in the 
classroom, how many of you think that the air in southern Cali-
fornia was better when I went to high school there 45 years ago 
or is it better today, and 90 percent of these kids, maybe 95 per-
cent, say the air pollution in southern California is so much worse 
today than it was when you were in school, how lucky you were 
to live at a time when you are not being poisoned by these terrible 
people in industry, and in fact, it is just the opposite. It is 180 de-
grees the opposite. The air in southern California is so much better 
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now than when I was their age and yet they are being lied to and 
they are being scared to death and they are being—and the people 
who are trying to put it in perspective are having their arguments 
dismissed and having their credibility challenged rather than their 
arguments being challenged. So I would hope that we have a little 
more honest discussion, we don’t try to frighten people into behav-
ior that will destroy our economy and put people out of work and 
cause a lot more anxiety. 

One last point: I have 10 seconds. I do believe in cleaner air, ob-
viously. We should all believe in cleaner air. I would hope that we 
develop the small modular nuclear reactors that the nuclear indus-
try, which has been opposed by these very same environmentalists 
over the years, I would hope that we can get together and support 
nuclear energy as a solution which we all can agree upon. Thank 
you very much. 

Chairman HARRIS. Thank you very much, Mr. Rohrabacher. 
The gentlewoman from California is back, so Ms. Woolsey, you 

are recognized for five minutes. 
Ms. WOOLSEY. Thank you, Mr. Chairman. 
Dr. Thurston, as you have heard, many members of the majority 

party have stated that EPA develops regulations based upon faulty 
scientific evidence, and could you explain to us how the science 
that underpins EPA regulations is peer reviewed and the impor-
tance of peer-reviewed science? 

Dr. THURSTON. Well, certainly. I did want to respond, if I 
could—— 

Ms. WOOLSEY. You may. Go ahead. Use my time. 
Dr. THURSTON. The Congressman wouldn’t ask me about whether 

I am funded by EPA for research, when in fact, that is what the 
form asks. It asks, have you had federal support. It does ask that 
but it does not ask, do you have funding from any vested interest, 
and I do think that it is a valid thing to get a balanced picture of 
the full information. In other words, consider the source, and to 
have not only where people get their funding from the government 
but where they get their funding from other places as well so, you 
know, have equal opportunity of information gathering. And right 
now, the form did ask where have you gotten your funding from 
the government, but not where I have gotten it from, from industry 
or vested interests. 

Anyway, but in terms of the question of the peer-reviewed 
science, yes, you know, it is very important, the process that EPA 
goes through where they have their staff along with experts that 
they hire, mostly from the academic community, and they go 
through the literature and they evaluate the reports that are out 
there, and using peer-reviewed things, things that are published in 
the literature where the peers of these people have reviewed it, not 
just a report that has been put out by an interest group or by the 
government. It has to be a peer-reviewed document, and then that 
is looked at collectively and the whole picture for various health 
outcomes and they evaluate each health outcome in terms of 
whether, you know, it is inconclusive or conclusive or suggestive 
that there are effects, so they go through and they rank out the ef-
fects and see what they think is really well supported and conclu-
sive, and then based on those things—— 
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Ms. WOOLSEY. Do things change because of their review? I 
mean—— 

Dr. THURSTON. Well, that is why they do the review every five 
years. Science is constantly changing, and one of the things that 
we do find is that as we clean the air, more and more people are 
living in cleaner air, as the Congressman pointed out, although 
there are parts of California that have gotten worse—the central 
valley of California. You know, L.A. has improved, but the central 
valley of California has gotten worse in the recent years as it has 
become developed. It used to be an agricultural area. Now it is well 
developed. And so the pollution levels are actually rising in Cali-
fornia in some places, but the question—well, I have lost my train 
of thought here. But, you know, the science does change over time, 
and generally, as I was saying, the pollution levels as they go 
down, we are able to have more people living in cleaner areas, so 
we are able to study that. If you don’t have any people living in 
clean areas, you can’t study it. I mean, part of the reason why we 
don’t see effects at very low levels, or unable to show them defini-
tively, is because we don’t have enough people living in clean air. 
If we have cleaner air, then we will be able to test that hypothesis, 
and that is one of the limiting things. But over time we are learn-
ing more and more, and we are learning about more health out-
comes. Neonatal and pregnant mother exposures is an active area 
of interest that we are finding more and more evidence that sug-
gests that exposures to mothers and young infants are very impor-
tant to future health, not only their health at the time but future 
health throughout their life, so and it is the California children’s 
health study that is following children over time and learning more 
and more about what childhood exposure affect. So it is a learning 
process, and as time progresses, we learn new things, and so that 
is why the standards get evaluated. 

But I must point out that the standards don’t always go down. 
They have gone up based on this assessment. During the Carter 
Administration, the ozone standard was actually increased, and so 
CASAC does not always recommend, as Dr. McClellan might sort 
of imply, that we always are lowering and lowering. In fact, there 
is a history of CASAC when the evidence did not support the 
present standard saying it should be higher. So there is a record 
going both ways on this. 

Ms. WOOLSEY. Okay. I have 16 seconds. Is there anything you 
want to say that you didn’t get to say in your testimony or in your 
answers? 

Dr. THURSTON. Well, I did appreciate the point that was made 
by the Congressman that as you breathe more air, you get more 
effects, and we have found that exercising adults, if you go out on 
a polluted day and exercise, that increases the adverse health ef-
fects. And so the advice is always, well, stay indoors on these high 
air pollution days and don’t exercise. But Americans should exer-
cise more, so I think what we really have to work toward is getting 
cleaner air so that we can exercise every day, not just on the non- 
polluted days. 

Ms. WOOLSEY. Thank you very much. 
Chairman HARRIS. Thank you very much, and before we adjourn, 

I want to thank the witnesses for their valuable testimony and the 
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Members for their questions. I know there were issues about poten-
tial conflicts of interest. You know, it is worthy to note that of the 
seven CASAC members now, five of them receive funding from the 
EPA, and we have to decide whether that in fact is a vested inter-
est that may affect the members of the CASAC. 

Anyway, the members of the Subcommittee may have additional 
questions for the witnesses, and we ask you to respond to those in 
writing. The record will remain open for two weeks for additional 
comments from the Members. 

Again, I want to thank you all for a very informative hearing. 
The witnesses are excused and the hearing is now adjourned. 

[Whereupon, at 11:51 a.m., the Subcommittee was adjourned.] 
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ANSWERS TO POST-HEARING QUESTIONS 

Responses by Dr. Roger O. McClellan, 
Advisor, Toxicology and Human Health Risk Analysis 

Questions submitted by Representative Andy Harris, Chairman, Sub-
committee on Energy and Environment 

Q1. During the hearing, Dr. Thurston stated that ‘‘there is a history of CASAC when 
the evidence did not support the present standard, saying it should be higher.’’ 

Q1a. In your view and experience with CASAC, is Dr. Thurston correct that there 
is a history of recommending less stringent standards? 

A1a. The quote attributed to Dr. Thurston is correct. Unfortunately, he did not spe-
cifically identify the situation to which he was referring. If he had done so his quote 
would likely have conveyed a different picture. My experience with the setting of 
National Ambient Air Quality Standards (NAAQS) goes to the early 1970s and pre- 
dates the Clean Air Act Amendment of 1977 which called for the EPA Administrator 
to seek the advice of a committee of scientists, a committee which is now known 
as the Clean Air Scientific Advisory Committee (CASAC). 

The situation that Dr. Thurston refers to is probably based on the actions of an 
ad hoc Sub-Committee of EPA’s Science Advisory Board chaired by the late Dr. 
James Whittenberger that advised on the revision of the Ozone NAAQS that oc-
curred in 1979. The Whittenberger Subcommittee pre-dated the organization of 
CASAC. The original NAAQS for Ozone set in 1971 had a one-hour averaging time 
and was set at 0.08 ppm measured as photochemical oxidants. The Whittenberger 
Subcommittee advised that the numerical level for the one-hour averaging time be 
increased to 0.12 ppm measured as ozone. It was the opinion of the ad hoc Com-
mittee that with the change in the measurement method, the numerical level should 
be changed to provide equivalent health protection. The standard with the new indi-
cator, ozone instead of photochemical oxidants, and set at 0.12 ppm ozone averaged 
over one hour was issued on February 8, 1979. The point at which the Standard 
was attained was also revised to ‘‘When the expected number of days per calendar 
year with maximum hourly average concentrations above 0.12 ppm is equal to or 
less than one.’’ A complete exposition on the matter by Dr. Thurston would have 
conveyed a different impression than his ‘‘sound bite’’ statement. I think his state-
ment is misleading. 
Q1b. What motivates members of CASAC to recommend a lower or higher standard? 

A1b. In responding to this question it is important to provide some background in-
formation on what has been referred to as CASAC. The Clean Air Act specifies that 
a committee to provide advice on the setting of the NAAQS shall consist of seven 
individuals. Further, it specifies that one individual shall be a member of the Na-
tional Academy of Science. This has been broadly interpreted to mean an individual 
who is a member of the National Academy of Sciences, National Academy of Engi-
neering or the Institute of Medicine. The Act also specifies that one member shall 
be a physician and one member shall represent State air pollution control agencies. 

The CASAC members are appointed by the EPA Administrator for a two-year 
term that may be renewed for a second two-year term. The EPA Science Advisory 
Board website described an orderly and transparent process for making appoint-
ments to advisory committees. In actual practice the selection process is conducted 
behind closed doors by the EPA Science Advisory Board staff. It is not known to 
what extent personnel from the EPA’s Office of Air Quality Planning and Standards 
participate in the selection process or other EPA officials from outside of the Science 
Advisory Board office, including the Administrator’s senior science and policy advi-
sors. 

In actual practice, the seven members of CASAC rarely meet, deliberate or offer 
written advice solely as a seven-person committee. Most often, the seven CASAC 
members are supplemented by an additional six to 15 individuals who are appointed 
as consultants for a specific review, i.e., the CASAC Ozone Review Panel served 
through the review that concluded in March 2008 or the Particulate Matter Review 
Panel that served through the review that concluded in October 2006. The EPA and 
many others regularly refer to the CASAC Panels as though they were the seven- 
person CASAC. It is necessary to carefully review minutes or letters related to 
CASAC activities to discern whether the functions were carried out by CASAC or 
a specific CASAC Panel consisting of both official Committee members or CASAC 
augmented by consultants. 



83 

Let me now turn to the question of what motivates CASAC members and consult-
ants. First, I can only relate that my service as Chair of CASAC (1988–1992) and 
as a member of numerous CASAC Panels was motivated by a desire to serve the 
public by offering advice to the EPA Administrator on scientific matters of air qual-
ity of which I was knowledgeable and which I recognized were of enormous scientific 
and societal importance. I always viewed the scientific advice I and my colleagues 
offered as being of substantial value to the EPA Administrator in making difficult 
policy decisions informed by the relevant science. 

I suspect many CASAC members and consultants were motivated in the same 
manner as I was motivated. In other cases, and especially over the last several dec-
ades, it is my impression that some CASAC members and consultants have also 
been strongly motivated by a desire to have scientific publications they authored 
used in the setting of the NAAQS and, in some cases, a desire to see that more 
stringent standards were set. In my opinion, during some reviews a strong anti-in-
dustry bias has been evident. In some cases, individuals use the ‘‘cigarette industry’’ 
and how knowledge of the health risks of cigarette smoking developed over the dec-
ades as being prototypical of ‘‘all industry.’’ In some cases, the view has been ex-
pressed that if standards are set lower, industry will find a way to meet them. In 
my opinion, posturing these complex issues as science versus industry is totally in-
appropriate. The issue is really how can the science and the settings of NAAQS best 
serve Society as a whole. 

It is also important to recognize that a substantial ‘‘clean air research enterprise’’ 
has developed, especially over the past two decades. Many individuals are motivated 
to see the research aspects of the enterprise continued with sustained and, perhaps, 
even increased funding. Thus, some like to point to the science used in the setting 
of the various NAAQS as justifying both past as well as additional future research 
support. The research endeavors in many ways have shifted from the conduct of 
‘‘issue-resolving’’ research to ‘‘issue-perpetuating’’ research to be continued through 
a career of current investigators and their trainees. 

I have a personal concern that the focus on air pollution, at current levels in the 
USA, may in a perverse way be negatively impacting on our efforts as a society to 
have a positive overall impact on public health. It can be argued that for a number 
of health endpoints air quality accounts for less than 10% of the attributable risk. 
Would we as a society achieve greater progress by focusing attention on the 90% 
or more of attributable risk related to other risk factors? I think so. My concern is 
that a narrow focus on a single risk factor, air quality may be misguided. Concern 
over asthma is a great example. There is no question that asthma rates in children, 
especially in inner cities and minorities, have been increasing in recent years. At 
the same time air quality has been dramatically improved. In my view it does not 
make sense to keep trumpeting air pollution as a major concern for influencing 
asthma and to continue to sponsor research on the link between air pollution and 
asthma. I think our scarce national resources, both dollars and scientific expertise, 
would yield a better return by focusing on what causes the disease rather than on 
a single risk factor—air quality. 
Q2. There was some discussion about the independence and impartiality of CASAC 

during the hearing. You previously served as the Chair of CASAC, as well as 
on individual panels. 

Q2a. What are the major strengths and weaknesses of the current CASAC process? 
A2a. The major strength of the NAAQS setting process, including the role of 
CASAC, is that it should provide an orderly process for the periodic review of the 
science under-girding the policy judgments that must be made in the setting of the 
four elements of each NAAQS [(a) the indicator, (b) averaging time, (c) numerical 
level and (d) statistical form)]. I have several concerns with the NAAQS process as 
it has evolved, especially during the past two decades. I am very concerned that 
some individuals have overstated the role of science in the process and understated 
the role of the EPA Administrator in making the ultimate policy judgments required 
to set NAAQS. In my opinion, the best contemporary science should inform all the 
policy judgments that are inherent in the setting of each NAAQS. 

However, scientists and others should appreciate that there is no scientific meth-
odology for specifying the precise level, averaging time and statistical form of each 
NAAQS. When scientists state these either as specific numbers or ranges they are 
offering advice that is a blend of science and their own personal preference for a 
policy outcome. In stating a range of numerical levels, the highest value in the 
range has a dominant role in any further deliberations. In essence, the CASAC 
Panel or CASAC is saying ‘‘thou shall not set the NAAQS higher than the upper 
value in the range.’’ The lower end of the range is most likely a statement of the 
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policy preference of some individuals on the CASAC Panel. By specifying an upper- 
bound numerical level for the NAAQS below the existing NAAQS, the CASAC has 
clearly offered a policy judgment that the standard must be lowered. This is a policy 
judgment exclusively reserved by the Clean Air Act to the EPA Administrator. 

The CASAC Panel review of the Ozone Reconsideration NAAQS serves to illus-
trate the point I have made. The CASAC Ozone Panel Chair, Dr. Jonathan Samet, 
in his March 30, 2011, letter to EPA Administrator Lisa Jackson, stated that estab-
lishing a margin of safety was inherently a blend of science and policy. It follows 
then that identifying a numerical ceiling for the Ozone NAAQS of 70 ppb (eight- 
hour average) is a blending of science and policy preferences. 
Q2b. EPA often cites the public health benefits in its Regulatory Impact Analyses to 

argue for more stringent standards. Does CASAC or any other scientific body 
review these analyses? 

A2b. The Regulatory Impact Analyses are typically released to the Public after the 
Administrator’s decision on each NAAQS is released. This is done allegedly so that 
costs of achieving the NAAQS do not influence the Administrator’s decisions on each 
NAAQS in keeping with the Supreme Court decision in the case of Whitman v. 
American Trucking Associations. In actual practice, I suspect the Administrator is 
very knowledgeable of the contents of the Regulatory Impact Analysis when the 
final proposed NAAQS is sent to the Office of Information and Regulatory Impact 
Analysis, Office of Management and Budget for review before the final rule is re-
leased. 

To the best of my knowledge, the Regulatory Impact Analyses are not routinely 
reviewed by CASAC or any other scientific committee. I suspect that EPA would 
argue that each Regulatory Impact Analyses is conducted using the basic method-
ology recommended by various National Research Council/National Academy of 
Science Committees and various EPA Science Advisory Board Committees. I think 
the Regulatory Impact Analyses would benefit from critical review by a Committee 
that included scientists and engineers as well as economists. In my opinion, a con-
ceptual review of the approach used to develop regulatory impact analyses is not 
adequate. There is a clear need for critical review of multiple Regulatory Impact 
Analyses to understand the strengths and weaknesses of how the Analyses are con-
ducted and how the results are presented. 

In my view, the Agency and society at large would benefit from having several 
teams, working at arm’s length from the Agency, prepare Regulatory Impact Anal-
yses using what they view as best practices. It would be of interest to compare the 
results of the analyses prepared by the different teams. The current Regulatory Im-
pact Analyses have had, for several decades, primary input from a single EPA con-
tractor. A key consideration in comparing analyses prepared by different teams is 
how they address issues of uncertainty. In my opinion, EPA’s analyses typically un-
derstate the uncertainties and systematically overestimate the monetized health 
benefits of the NAAQS. This issue for the Ozone NAAQS has been clearly illustrated 
by Dr. Anne Smith in her testimony. 
Q2c. What recommendations do you have for improving the CASAC process and en-

suring that panels are independent, transparent, balanced, and impartial? 
A2c. I offer multiple recommendations for improving the CASAC process: 

• (a) There is a need to critically evaluate the process by which CASAC members 
and consultants are appointed. The appointment process should recognize that 
biases originate in many ways. The current EPA view appears to be view biases 
as originating with employment by or serving as a consultant to industry. I 
argue that academic scientists who are supported by funding from the EPA, 
NIH and other government agencies also bring their biases to the advisory 
table; this needs to be recognized. I argue that the biases are reflected in mul-
tiple ways (i.e., biases toward seeing specific papers authored by the member 
or consultant and close colleagues cited and used, biases toward noting the need 
for more research) and, most importantly, the existence of a strong anti-indus-
try bias. 

• (b) The committee process can be improved in multiple ways. As a starting 
point, the CASAC Panels should maximize the use of face-to-face meetings held 
in public view and minimize the use of teleconferences. 

• (c) CASAC Panel meetings should be of sufficient length (including multiple 
meetings if necessary) to allow adequate time to discuss the report at hand and 
elaboration on the strengths and weaknesses of the material prepared by the 
Agency and its consultants. 
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• (d) All reports presented to CASAC Panels should have the authors of each sec-
tion identified, not merely a listing of numerous contributors at the front of the 
Report. 

• (e) Sufficient time should be set aside during CASAC Panel meetings for inter-
ested parties to provide oral comments, to complement previously submitted 
written comments, on each document. The current practice of allowing each 
commentor three to five minutes for oral comments should be abandoned. The 
Committee Chair needs to clearly acknowledge the value of public comments. 
All too often in the past decade, public comments have been dismissed as an 
obligation for the CASAC Panel to hear in the shortest possible time and for 
the EPA staff to deal with. 

• (f) All deliberations of major issues should be carried out in public open meet-
ings. The practice that has developed in recent decades of having key discus-
sions and the drafting of key conclusions carried out by two or three designated 
‘‘lead’’ authors outside of public view should be discontinued. Alternatively, key 
conclusions and recommendations should be drawn from the ‘‘provisional’’ writ-
ten comments prepared by individual CASAC members and consultants and 
made available for public consideration at least two weeks prior to any sched-
uled meeting. 

• (g) Letters from the CASAC Panel Chair to the EPA Administrator should, in 
general, be much shorter, summarizing key conclusions and recommendations 
with the comments of individual Panel members attached as an Appendix. This 
approach would require each Panel member to clearly articulate their views on 
key issues and recommendations in their written comments. This approach will 
allow for a range of opinions on the science to emerge and avoid the common 
practice of hiding behind the ‘‘consensus’’ opinion of the Panel. In my opinion, 
consensus defined as (a) general agreement, (b) the judgment arrived at by most 
of those concerned, or (c) group solidarity in sentiment and belief is best used 
by religious, fraternal or other social groups. In my view, excess emphasis on 
reaching consensus views on complex scientific issues can obscure underlying 
uncertainties and ambiguities in data and conclusions. It is my view that 
CASAC should focus on the science and avoid offering judgments that are inher-
ently statements of a desired policy outcome. 

Recommendations from CASAC with regard to specific numerical levels and forms 
of the Standard should always be identified as a blend of science and policy (See 
Samet letter of March 30, 2011, to Administrator Jackson). To the extent feasible, 
Panel members should attempt to differentiate between their views on the science 
and their personal policy preference as outcomes. It is crucial that the CASAC never 
preclude the Administrator’s policy option of reaffirming the existing NAAQS. 
Science should always inform the policy judgments made in the setting of each 
NAAQS, but the science should not be framed as though it dictates a specific nu-
merical outcome or lower. 
Q3. The Federal Advisory Committee Act requires that panels be ‘‘fairly balanced in 

terms of points of view,’’ and General Services Administration regulations guid-
ing FACA implementation (41 CFR 102–3.60) require agencies to, in establishing 
advisory committees, ‘‘ensure that, in the selection of members for the advisory 
committee, the agency will consider a cross-section of those directly affected, in-
terested, and qualified, as appropriate to the nature and functions of the advi-
sory committee.’’ In your view, is EPA CASAC membership ‘‘fairly balanced in 
terms of points of view,’’ and is an appropriate ‘‘cross-section of those directly 
affected, interested, and qualified’’ represented on the Committee? 

A3. As I discussed in my answers above, I do not believe the membership of 
CASAC or recent CASAC Panels have been ‘‘fairly balanced in terms of points of 
view’’ and have not included a ‘‘cross-section of those directly affected, interested, 
and qualified.’’ To the contrary, the membership has been excessively dominated by 
scientists that to a large extent have developed the scientific information contained 
in the documents. In some cases, the individuals have already offered opinions as 
to how the science should be used to set NAAQS, a more stringent standard based 
on their science. 

In my opinion, a strong argument can be made for excluding, or at least limiting, 
the portion of individuals from this class (authors of key input) that serve on a spe-
cific panel. The subject matter being reviewed should be presented in a manner that 
would allow broadly knowledgeable scientists to offer a scientific view on the mate-
rial and its use in Standard setting without the scientist having been directly in-
volved in developing the science under consideration. I have advanced the view else-
where in these comments that the estimated portion of risk for specific diseases 
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linked to air pollution is sufficiently small that greater societal benefits might be 
gained by looking more broadly at other factors influencing the risk of these dis-
eases. This broader view is likely to come from scientists including medical practi-
tioners who can look beyond ‘‘air pollution’’ as the dominant risk factor for the dis-
ease of concern. The focus needs to be on improving the health of society, not single 
risk factors. 

Q4. Guidance from both OMB and the National Academies indicates that peer re-
viewers should not review work products that they were involved in. It appears, 
however, that 22 of the 25 members of the 2008 ozone reconsideration CASAC 
panel were reviewing EPA documents that specifically cited their work. Is this 
appropriate, and if not, what recommendations do you have to better account for 
and avoid such situations? 

A4. I do not take exception to this statement as fact. To be blunt, a ‘‘clean air re-
search enterprise’’ has been created over the past several decades. The ‘‘enterprise’’ 
wants to be sustained and it wants to be heard and to have influence. One measure 
of success expressed by some individuals is whether the NAAQS. On the positive 
side, substantial new scientific information has been developed. However, the ap-
proach has become excessively narrow focusing many times on a single risk factor, 
a specific pollutant, or a broad class of risk factors, air pollution. In my opinion, the 
utility of this narrow approach may be reaching the point of diminishing returns. 
I am personally convinced the time has come for CASAC members and consultants 
to be selected based on a broader health orientation with limited participation of 
individuals whose focus is on single risk factors (pollutants or air pollution in gen-
eral). 
Q5. Several witnesses mentioned significant health effects and premature mortality 

associated with socioeconomic status, joblessness, and other economic factors. 

Q5a. Please describe the recent literature that suggests a correlation between socio-
economic status and health outcomes. 

A5a. In my opinion, recent EPA documents have been seriously deficient in not ex-
plicitly acknowledging that the diseases of concern arise from multiple risk factors 
and that specific air pollutants, and air pollution in general, is not the major causa-
tive factor. Supreme Court Justice Stephen Breyer in Whitman v. American Truck-
ing Associations noted the importance of using a ‘‘comparative health’’ orientation 
in deciding how low is low enough in setting NAAQS. I have been disappointed that 
EPA and CASAC have not followed up on this excellent advice. 

It is my view, drawing heavily on the opinion of Justice Breyer, that the EPA Ad-
ministrator should take a broad view of multiple factors when making policy deci-
sions, informed by science, on the level (with or given statistical form) of a specific 
criteria pollutant that will be protective of public health with an adequate margin 
of safety. In my opinion, this should definitely include consideration of background 
levels of the pollutant arising from non-anthropogenic sources including spatial and 
temporal dimensions. 

Two papers come immediately to mind with regard to the role of socioeconomic 
factors on health. The recent paper, ‘‘Losing Life and Livelihood: A Systematic Re-
view and Meta-Analysis of Unemployment and All-Cause Mortality,’’ [D.J. Roelf, E. 
Shor, K.W. Davidson and J.E. Schwartz, Social Science and Medicine 72: 840–854 
(2011)] provides a comprehensive review of the health impacts of unemployment. 
The finding that ‘‘the risk death was 63% higher among those who experienced un-
employment than among those who did not, after adjustment for age and other co-
variates’’ is sobering in view of current unemployment in the United States and 
around the world. The 63% increase in all cause mortality stands in stark contrast 
to the increased risk of less than 10% estimated for air pollution. 

An earlier paper, ‘‘All-Cause and Cause-Specific Mortality by Socioeconomic Sta-
tus Among Employed Persons in 27 U.S. States, 1984–1997,’’ [K. Steenland, S. Hu 
and J. Walker, Am. J. Public Health 94: 1037–1042 (2004)] compares the impact of 
socioeconomic status on multiple health outcomes. A key statistic is the Mortality 
Rate Ratio which is the ratio of the lowest quartile of socioeconomic status over the 
top quartile of socioeconomic status. In short, a comparison of the poorest one-quar-
ter of the population with the one-quarter most well off. The ratio for all-cause mor-
tality for men was 2.02 and for women it was 1.29. These increases of 102% and 
29%, like the 63% increases estimated by Roelf et al. for unemployment, are sober-
ing. Heart disease has been increasingly cited as being of concern for particulate 
matter. Steenland et al. found that the Mortality Rate Ratio for socioeconomic sta-
tus was 1.88 for men and 1.84 for women. These increases associated with socio-
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economic status of 88% and 84% are substantially greater than those observed for 
particulate matter. 

In my paper, ‘‘Role of Science and Judgment in Setting Ambient Air Quality 
Standards: How Low is Low Enough?’’ [R.O. McClellan, Air Quality and Atmos-
pheric Health, published online 01 June 2011], I express the view that socio-
economic impacts should be considered by the Administrator as context for setting 
the NAAQS. It would be appropriate for papers such as those by Roelf et al. (2011) 
and Steenland et al. (2004) to be discussed within the EPA’s various documents un-
dergirding each NAAQS and in the Regulatory Impact Analyses. It would certainly 
be appropriate for CASAC to review these papers and comment on their scientific 
quality. In my opinion, the scientific methodology and quality of these papers are 
certainly equivalent to that found in the various papers that focus on air pollution 
as a risk factor. 

In a few instances, those papers such as the reanalysis conducted by Krewski et 
al. [Krewski, D., M. Jerrett, R.I. Burnett, R. Ma, F. Hughes, Y. Shi, M.C. Turner, 
A.C. Pope III, G. Thurston, F.E. Calle, M.I. Thun, ‘‘Extended Follow-Up and Spatial 
Analysis of the American Cancer Society Study Linking Particulate Air Pollution 
and Mortality,’’ Health Effects Institute, Cambridge, MA, Report No. 140] with sup-
port from the Health Effects Institute, factors such as socioeconomic status are ex-
amined as risk factors. Many times the results for the covariate such as socio-
economic status are not reported. Krewski et al. (2009) did include the results in 
their report to the Health Effects Institute. Not surprisingly, the relative risks of 
socioeconomic status are greater than for the individual pollutants. Unfortunately, 
these results are not highlighted and directly compared to the results for individual 
air pollutants. In short, these important contextual findings are buried in the re-
ports and never surface in the EPA’s documents reviewed by CASAC. 

I have suggested, only partially tongue in cheek, that the CASAC review process 
might be strengthened if the CASAC Panels were to include several unemployed 
and several underemployed scientists. My view is that personal experience with so-
cioeconomic impacts might help CASAC Panels fully appreciate the enormous im-
pact of their advice and the need to draw a clear line between comments on the 
science and any personal ideological preferences for tightening the NAAQS. 

There should be no argument that a healthy population is dependent on a healthy 
economy—jobs do count! The offering of scientific advice that will inform policy judg-
ments on the setting of NAAQS clearly carries with it substantial responsibility. 
Q5b. In your view, does EPA or CASAC adequately take these regulatory con-

sequences into account? 

A5b. To the best of my knowledge, the EPA has never in any documentation re-
lated to the setting of NAAQS taken account of the impact of socioeconomic status 
or unemployment on the health of the U.S. population. Moreover, the EPA has not 
in any documentation related to the setting of NAAQS clearly acknowledged that 
other risk factors have a substantially greater impact on the health endpoints under 
consideration than does the specific criteria pollutant or air pollution in general. I 
am not aware that CASAC has ever advised EPA to take account of the role of socio-
economic factors, unemployment or other risk factors influencing the health 
endpoints under consideration. In developing the documentation for setting the 
NAAQS, EPA has ‘‘blinders’’ on with regard to providing any context for the policy 
judgments that must be made in setting the NAAQS. Likewise, CASAC has had a 
similar narrow focus as though the setting of the specific NAAQS was the only con-
cern. Indeed, the EPA and CASAC have even given credence to the use of the re-
sults from use of a single pollutant models when the results of the use of multi-
pollutants models showed diminished effects from the specific criteria pollutant 
under consideration. The EPA and CASAC regularly use the language of the Clean 
Air Act and the Supreme Court decision in Whitman v. American Trucking Associa-
tions (2001) to keep a narrow focus on setting the NAAQS under consideration, leav-
ing the impression that providing context for policy judgments would detract from 
the setting of the NAAQS. Indeed, recent CASAC letters that advise that the 
NAAQS must be set at some specific level lower than the current NAAQS appear 
to have the goal of assuring the NAAQS will be lowered. 
Q6. You discussed the President’s decision to withdraw EPA’s proposed reconsider-

ation of the ozone standard. What principles from that decision should be ap-
plied to other EPA standards? 

A6. I applauded President Obama’s decision directing EPA to not proceed with set-
ting of the ‘‘reconsideration; Ozone NAAQS. It was the right ‘‘common sense’’ deci-
sion. It is unfortunate the President did not have a conversation with EPA Adminis-
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trator Jackson in early 2009 indicating the need for using common sense in the set-
ting of NAAQS as well as all other regulatory decisions. 

The OIRA/OMB memorandum signed by Cass Sunstein that undergirded the 
President’s decision emphasized several points: 

• (a) Decisions on each NAAQS must use the latest science to inform the policy 
judgments inherent in setting each NAAQS. 

• (b) Decisions on each NAAQS should take account of other related regulatory 
actions. In this specific case in considering the potential for developing a ‘‘recon-
sideration’’ Ozone NAAQS, Administrator Jackson should have recognized that 
setting of the Ozone NAAQS in March 2008 had already triggered the next re-
view. In short, the memo emphasizes the need be efficient in use of resources 
and avoid needless efforts. 

• (c) Be respectful of the guidance in the Clean Air Act for periodic review of each 
NAAQS. A corollary is to avoid arbitrary and capricious deviations from that 
schedule. 

• (d) Remember to consider context in taking regulatory actions including the set-
ting of the NAAQS. In this specific instance, the President pointed to the need 
for considering the current dire state of the economy that among other factors 
requires predictable regulatory actions. I can only assume the President sought 
legal counsel in deciding that the language the Clean Air Act provided latitude 
for the decisions of OIAR/OMB and his own actions. 

I think these four principles offer a sound foundation for future EPA actions in 
reviewing and setting NAAQS and making other regulatory decisions. 
Q7. Dr. Phalen and Dr. Thurston both mentioned the role of particulate matter con-

stituents in determining health effects, as opposed to particulate matter mass. 
In your view, what is the validity of developing regulations or estimating regu-
latory health benefits based upon particulate matter mass? 

Q7a. Has your research or research by others been able to identify and rank the rel-
ative toxicities of the known components of PM2.5? 

A7a. In my opinion, the use of a particulate matter mass based metric based on 
particle size, i.e., Total Suspended Particulate Matter, PM2.5 and PM2.5 was appro-
priate at the time each of those indicators was adopted. The science available at the 
time informed the policy decision to use them. However, even when initially adopted 
it was recognized that these were relatively crude indicators of the potential toxicity 
of particulate matter. In short, they provided blunt tools for guiding development 
and implementation of particulate matter control strategies. However, the science 
available today clearly indicates that not all particulate matter has equal toxicity 
potency irrespective of the chemical compositions. It is crucial to recognize this 
range of potency, especially when EPA with CASAC concurrence has moved toward 
lower and lower standards as though all Particulate Matter being regulated was as 
potent as the most potent particulate matter studied. There is clearly both a tem-
poral and spatial pattern to particulate matter potency. For example, the strongest 
signals of a particulate matter causing morbidity and mortality are in the Northeast 
USA while it appears that particulate matter levels in California have not resulted 
in statistically significant increases in health risks. 

In my opinion, a strong case can be made for reaffirming the particulate matter 
NAAQS put in place in 2006 and offering guidance for imposing more stringent par-
ticulate matter standards only when there is clear evidence linking an increase in 
adverse health effects to (a) specific chemical composition on a size selection basis 
(b) or to particulate matter emitted from specific sources. A PM2.5 NAAQS based 
only on mass and set at lower and lower levels is not consistent with current sci-
entific knowledge. 
Q7b. Could you provide your ranking of the toxicity of PM2.5 components on either 

a qualitative or quantitative basis? 
A7b. It is not possible in the limited time and space available to provide a complete 
response to this broad and important question. Suffice it to note that the several 
EPA documents that undergirded the 1997 and 2006 revisions of the NAAQS for 
particulate material and the current review described the substantial spatial varia-
bility in the composition of particulate matter in the several size ranges. For exam-
ple, the most recent Integrated Science Assessment for Particulate Matter (Decem-
ber 15, 2009) notes that the contribution of sulfate in the east (16 to 46% of particu-
late matter, 2.5 m exposures) is substantially greater than in the west (about 4%) 
while motor vehicle emissions and secondary nitrate are greater sources of exposure 
in the west (about 9%) as compared to the east (about 4%). Previous documents 
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have shown as much as a thousandfold difference in the concentration of specific 
elements (such as vanadium, nickel and lead) in particulate matter samples from 
across the USA. The same EPA documents report the results of toxicity assays with 
both ambient particulate matter and specific aerosols such as Carbon Black. Many 
of these studies have yielded negative results. I would speculate that the differences 
in toxic potency for aerosols (in the PM2.5 size range) are at least as great as the 
acknowledged difference in the potency of PM2.5 versus PM2.5 aerosols. 

The simple fact is that EPA, in company with CASAC, seems to have a focus on 
using a ‘‘one size fits all’’ approach in creating a NAAQS for Particulate Matter, 2.5 
μ, and driving the standard to lower and lower concentrations. In my opinion, if 
CASAC were doing its job it would have urged a ‘‘time out’’ and asked—does the 
current approach make scientific sense? I do not think it does, and from Dr. Robert 
Phalen’s testimony it is clear that he does not think the current exclusive focus on 
a mass-based NAAQS for PM2.5 is appropriate. Likewise, it appears that Dr. George 
Thurston might agree. I submit that a more scientifically sound approach to pro-
moting public health would be for the EPA to look at complementary (a) PM 
NAAQS and (b) source specific standards based on the potency of actual emissions 
from different sources. The National Ambient Air Quality Standards are not the 
only tool EPA has in the Clean Air Act tool box! 

A serious problem with EPA and CASAC’s approach to evaluating scientific evi-
dence is the current excessive emphasis on ‘‘causality.’’ With this approach, cau-
sality is evaluated exclusively based on PM2.5 mass; all the studies are placed in 
the same bin. Indeed, one can argue that the approach is directed at having an in-
creasing number of health endpoints identified as causally related to PM2.5 expo-
sure, irrespective of the levels of exposure. It is disappointing that CASAC did not 
offer EPA scientific advice to use the ‘‘causality’’ approach to evaluating key indi-
vidual constituents in particulate matter. 

Q8. Both ozone and particulate matter occur naturally. Could you describe the role 
of background levels of ozone and particulate matter in setting standards for 
these pollutants? Have EPA and CASAC properly accounted for these back-
ground levels in establishing regulations or estimating health benefits? 

A8. The EPA has not acted in a consistent, science-based manner in dealing with 
background levels of any criteria pollutants including ozone and particulate matter. 
Some CASAC Panel members and consultants have urged that greater attention be 
given to background levels. Other individuals have expressed the view that back-
ground levels of ozone should not be considered in the setting of the ozone NAAQS, 
that background should only be considered during implementation of the NAAQS. 
I strongly disagree with that view. 

In my opinion, the EPA needs to do a much better job of creating a scientifically 
sound understanding of the spatial and temporal dimensions of background levels 
for all criteria pollutants, especially for ozone and particulate matter, and then 
using that scientific information to inform policy decisions in the setting of NAAQS. 
I note the need for acknowledging spatial and temporal dimensions. I make this 
point because there are clear differences in ozone background across the USA; one 
size does not fit all. A failure to acknowledge those differences in the setting of 
NAAQS can penalize certain areas of the USA with naturally occurring higher lev-
els of background ozone. 

The temporal pattern of ozone background levels is also very important. This was 
ignored by EPA and CASAC in the setting of the March 2008 ozone NAAQS. In that 
case, EPA did a very poor job of characterizing what it called ‘‘policy relevant’’ back-
ground ozone. EPA understated the background levels of ozone, especially as they 
would occur with an eight-hour averaging time and a standard set at about the 98th 
percentile for exceedances. The result was to substantially overstate the potential 
benefits of reducing the level of the Standard (see testimony of Dr. Anne Smith). 
These points were emphasized in a report I provided to EPA in October 2007 as part 
of the public comment process. This is a very specific example of how EPA and 
CASAC regularly ignore public comments that do not support their position, a lower 
NAAQS. 

The issue of background levels for PM2.5 is also important, especially as regards 
the 24-hour averaging time standard. The Particulate Matter Integrated Science As-
sessment (2009) noted that Policy Relevant Background levels, levels in the absence 
of U.S. anthropogenic sources, had a maximum daily range of 3.1 to 20 μg/m3 with 
a peak of 63 μg/m3 at the nine National Parks across the USA. It is hoped that the 
EPA Administrator will consider these levels when making a policy decision to reaf-
firm or revise the NAAQS for PM2.5. 
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Q9. As you know, influential studies based on data from the American Cancer Soci-
ety and the Harvard Six Cities Study provide the basis for major EPA regula-
tions and determines how EPA develops its ‘‘deaths avoided’’ estimates for par-
ticulate matter. These data sets were developed with government funds, but are 
not publicly available so they can be analyzed by other scientists. Do you support 
making this and similar federally-funded highly influential scientific data and 
information transparent and publicly available so they can be analyzed by other 
scientists? Do you support making this and similar federally-funded highly in-
fluential scientific data and information transparent and publicly available? 

A9. It is my understanding that the Harvard Six Cities Study, initiated by the late 
Professor Ben Ferris, was funded largely by grants from the National Institutes of 
Health with perhaps some limited supplemental funding from the EPA. The study 
also made substantial use of air monitoring data collected with support from the 
EPA. Individuals in six different studies were enrolled in the study with the explicit 
understanding that it was being conducted to evaluate the health effects of air pol-
lution. Thus, it is correct that this study was funded largely by U.S. government 
funds. The Harvard University investigators have indicated in the past that individ-
uals enrolled in the study with the understanding that their identities would not 
be revealed and, thus, one basis for not releasing the data to other investigators is 
that the identity of specific subjects might become known. 

The American Cancer Society (ACS) studies present quite a different situation. It 
is my understanding that the ACS cohort of individuals from across the USA were 
enrolled for the purpose of conducting studies to better understand the occurrence 
of cancer in the population. It is my understanding that individuals self-enrolled 
and, thus, it was not a random sample from the U.S. population and is not likely 
a representative sample of the U.S. population. The study, from its beginnings, has 
been managed and funded by the ACS. The survival of the enrollees has been fol-
lowed using National Death Records. It is my understanding that what is known 
about each enrollee is based on what they provided at the time of self-enrollment, 
including place of residence and the matched information at death including when 
and where they died. Obviously, information about each individual’s place of resi-
dence, life style, occupation, etc., between time of enrollment and death is unknown. 
The ACS very closely controls access to the ACS data. 

Decades ago I urged that these extraordinarily valuable data sets that have a piv-
otal role in EPA’s setting of NAAQS should be made available to other investigators 
for evaluation. I expressed this view not out of concern for Harvard University in-
vestigators to conduct the studies in a competent manner, but rather related to a 
view that different analytical teams with varied scientific backgrounds might iden-
tify alternative approaches to analyzing the data sets. After much negotiation the 
Health Effects Institute (HEI), jointly funded largely by the EPA and the auto-
motive industry, would sponsor a ‘‘re-analysis’’ of the Harvard Six Cities Study and 
ACS Study data sets. I was pleased that their re-analysis was conducted. I was very 
disappointed that a second or third team of analysts were not funded to do parallel 
analyses. 

By and large, the single re-analysis did verify the core findings of the original 
analyses. Most importantly, the re-analysis revealed additional information over and 
above that of the original analyses. 

It is my personal opinion that any research study conducted with U.S. govern-
ment funding should, at some reasonable time interval, have provision for the data 
(stripped of personal identifiers) to be released for evaluation by other competent 
investigators. This only seems reasonable as an approach to realizing the best re-
turn on the expenditure of U.S. government funds. It is obvious that such an ap-
proach will pose many logistical challenges. I am confident the hurdles can be over-
come if there is a will to serve the public good. 

My own personal preference is to require that a procedure be established that will 
require that for any study results to be used by the EPA in the setting of NAAQS 
or other standards, the base data from the study be made available (stripped of any 
personal identifying information) for further analysis by the EPA or other interested 
parties. It is important to recognize that decisions with multi-billion dollar impacts 
(both benefits and costs) are being based on the analysis of these very large and 
complex data sets. Critics of my proposal will likely argue that the standard peer 
review process used by prestigious scientific journals should be sufficient to assure 
the quality of the analyses of the original investigators. I am a strong proponent 
of peer review and fully recognize both its strengths and weaknesses. A comparison 
of the peer review process used by HEI in conducting the re-analyses of the Harvard 
Six Cities Study and the ACS Study with the original peer review given the original 
publications should be sufficient to convince skeptics if the need for something be-
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yond the usual peer review when policy decisions informed by science are used to 
set NAAQS that have enormous impact on society. 
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Responses by Dr. George Thurston, Professor, 
New York University School of Medicine 

Questions submitted by Representative Andy Harris, Chairman, Sub-
committee on Energy and Environment 

Q1. Do recent studies report an association between particulate matter and mortality 
in all cities and areas of the U.S.? 

Q1a. If not, how do you account for this fact that PM is associated with mortality 
in some cities, but not in others? 

Q1b. Similarly, are there cities and areas of the U.S. where no association between 
ozone and acute mortality are reported? If so, what explains this lack of an as-
sociation? 

A1a–b. While there is a nationwide association found between exposure to air pol-
lution and mortality (e.g., see Pope et al., 2002; Bell et al., 2004; Dominici et al., 
2005), there is not always enough statistical power to detect such a size of effect 
in single cities, due to lower population size (and therefore in numbers of observa-
tions) in smaller cities. Thus, the most consistent air pollution–health effects rela-
tionships are usually found in large cities, such as New York and Los Angeles, 
where there are sufficient numbers of people to provide enough statistical power to 
discern, in a single city, the air pollution effect that is also seen overall nationwide. 

As I stated in the hearing on October 4, 2011: ‘‘You need enough power, which 
is one of the quandaries we have is that the places where the people live tend to 
be the more polluted places, and the less polluted places don’t have as many people, 
so then it becomes more difficult to study at the lower levels.’’ And then, again, later 
in the hearing, I also stated: ‘‘part of the reason why we don’t see effects at very 
low levels, or unable to show them definitively, is because we don’t have enough 
people living in clean air. If we have cleaner air, then we will be able to test that 
hypothesis.’’ 
Q2. You wrote in 2009 that access to vital ‘‘records that have informed . . . pivotal 

research has recently been curtailed sharply, threatening the continuation of the 
type of research necessary to support future standard setting.’’ You have been a 
co-author on influential studies based on data from the American Cancer Society 
and the Harvard Six Cities Study. These data provide the basis for major EPA 
regulations and determine how EPA gets their ‘‘deaths avoided’’ estimates. These 
data sets are not publicly available so they can be analyzed by all scientists. Do 
you support making these data sets transparent and open to outside scrutiny if 
they are being used to justify regulatory decisions? 

A2. While making data available for independent scientists to analyze is an impor-
tant goal, a major complication is the countervailing priority of protection of patient 
and/or study subject privacy. To resolve these two important countervailing con-
cerns, these two particular data sets have been released to an independent body 
(The Health Effects Institute), and their respective results and findings validated 
independently (see Krewski et al., 2003). 
Q3. In both your previous work and your testimony, you have indicated substantial 

differences in the effects of components of particulate matter, such as PM from 
Seattle and PM in Detroit. You have stated that ‘‘PM composition has an appre-
ciable influence on the health effects attributable to PM’’ and that ‘‘we should 
be starting to look at more of the constituents.’’ 

Q3a. If these constituents are the critical determinant of health effects, does it make 
sense to develop regulations or to estimate regulatory health benefits based 
upon particulate matter mass? 

Q3b. Have you considered how EPA might develop some type of toxicity-weighted 
NAAQS? 

Q3c. Has your research or research by others been able to identify and rank the rel-
ative toxicities of the known components of PM2.5? 

Q3d. Could you provide your opinion as to the appropriate ranking of PM2.5 con-
stituents by toxicity on either a qualitative or quantitative basis? 

Q3e. You mentioned the 1989 Pope study about PM and health effects. How did the 
composition of PM vary between strike and non-strike days? 

A3a–e. (3a.) Since the evidence links PM2.5 mass with health effects, it is important 
to continue to regulate that, but other constituent-specific regulations can also be 
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set, as done in the past with lead (Pb) in particulate matter. This could potentially 
allow regulations for PM2.5 control to be more efficiently focused on controlling the 
particulate matter with the greatest toxicity, rather than merely those contributing 
the greatest mass. (3b.) As noted above, it might take the form of regulating PM2.5 
constituents, as has previously been the case with lead (Pb). (3c.) That goal is the 
subject of ongoing research by me and others in my field of research. (3d.) I don’t 
think it is possible to quantitatively rank the toxicity of PM constituents at this 
time, and it likely varies from health endpoint to health endpoint, but generally 
speaking we have found that the particulate matter air pollution from fossil fuel 
combustion is among the most strongly associated with adverse health effects, in-
cluding mortality. (3e.) This has been investigated in depth by intramural research-
ers at the U.S. EPA. They have discovered that: 

• ‘‘the 1986/1988 (Utah) extracts contained more sulfate, cationic salts (i.e., cal-
cium, potassium, magnesium), and certain metals (i.e., copper, zinc, iron, lead, 
strontium, arsenic, manganese, nickel). Although total metal content was (3/4) 
1% of the extracts by mass, the greater quantity detected in the 1986 and 1988 
extracts suggests metals may be important determinants of the pulmonary tox-
icity observed.’’ (Dye et al., 2001). 

Moreover, these U.S. EPA scientists were also able to replicate key biological ef-
fects of this PM using a mixture of such metals, reporting: 

• ‘‘The parallel epithelial injury induced by the extracts and their surrogate Zn 
∂ Cu ∂ V mixtures suggests that these metals are mediating the acute airway 
epithelial effects observed; however, metal interactions appear to play a critical 
role in the overall cellular effects induced by the PM-derived extracts. These ex-
perimental findings are in good accord with epidemiologic reports of adverse air-
way and respiratory health effects in Utah Valley residents.’’ (Pagan et al., 
2003) 

In related research by this group of U.S. EPA investigators, it has been found that 
the co-presence of sulfates, such as sulfuric acid, can make these transition metals 
more ‘‘bio-available’’ to cells in the body, and therefore more damaging. Thus, the 
co-presence of acidic sulfates in such metals containing particles makes them even 
more potent at damaging the lung (e.g., Gavett et al., 1997). This conclusion is also 
supported by studies of human respiratory cells (e.g., Veronesi et al., 1999), and by 
the conclusions of a recent report from the Committee on the Medical Effects of Air 
Pollutants (COMEAP, 2009). 
Q4. Figure 3 in your written testimony appears to indicate that relative risk for 

PM2.5 drops below 1.0 at 14 micrograms per cubic meter (μg/m3) with no data 
for PM2.5 levels lower than 13 μg/m3. In your oral testimony you referred to this 
graph as an indicator that premature deaths due to PM2.5 occurred well below 
the NAAQS. 

Q4a. Could you explain if this graph or any related study would support EPA’s cal-
culating PM2.5-related death down to the lowest measured value of approxi-
mately 4 μg/m3? 

Q4b. In light of your testimony about the ‘‘independent expert advice’’ provided by 
CASAC, why have they failed to recommend a NAAQS down to this lowest 
measured value? 

Q4c. This figure shows that much of the data is consistent with a threshold (relative 
risk of 1.0 or below) at about 15 μg/m3. In your mind, what relative risk would 
suggest a causal relationship? 

A4a. The graph is not inconsistent with EPA’s assumption, and is consistent in 
that effects are suggested to extend well below the present long-term standard for 
PM2.5. 
A4b. There are different health outcomes to consider, and differing strengths of as-
sociation for the various outcomes at various concentration levels. Also, the setting 
of a standard is a different process from that used for a risk analysis, so they are 
not necessarily going to agree on levels of applicability. 
A4c. This question is based upon a misinterpretation of Figure 3. The relative risks 
(RRs) provided in that graph are relative to the mean long-term PM2.5 concentration 
in the study (about 15 μg/m3), so the fact that the RRs go below 1.0 only means 
that, as the concentration goes below the mean, the risk of mortality is proportion-
ally reduced from the mean risk. It does not mean there are no effects below 15 
μg/m3. Instead, it means that there are mortality risks of PM2.5 exposure to con-
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centrations below 15 μg/m3, but they are smaller than if the concentration were 15 
μg/m3. Thus, this would indicate that there are PM2.5 mortality risk benefits of re-
ducing PM2.5 that extend below 15 μg/m3. 

As I stated on the day of the hearing: ‘‘there is the indication that the benefits 
do keep going down well below the standard to levels about seven micrograms per 
meter cubed. And the only reason probably we can’t show below that (concentration) 
is that we have no place in the country that is cleaner than that, that has a metro-
politan area with enough people to study.’’ 

Q5. You discussed the value of peer review in ensuring that scientific information 
is ‘‘not just a report that has been put out by an interest group or by the govern-
ment.’’ Would you support EPA’s Regulatory Impact Analyses being subjected to 
peer review by CASAC or another body? 

A5. Proper peer review is an important aspect of scientific research evaluation, so 
I strongly support that occurring for all scientific research. U.S. EPA RIAs are pub-
lic documents that already undergo a significant amount of scrutiny under the 
present process. It is also important to note that the RIAs are not research, per se, 
but instead they are documents that rely on published, peer-reviewed literature. 
Moreover, I am uncertain whether the legislative authority for the U.S. EPA RIA 
allows for that process to occur under CASAC, in the case of such a regulatory docu-
ment that is required, not by the Clean Air Act, but by a separate Executive Order. 

If such a review were deemed to be in the purview of CASAC, I also am also un-
certain whether CASAC presently has the proper external environmental economist 
expertise to review such an economic document. For example, the EPA’s recent Air 
Toxics Rule RIA reportedly examines changes in employment in the directly regu-
lated industry (utilities), and the increased demand for labor directly stemming from 
the construction and installation of pollution abatement and control (PAC) equip-
ment resulting from this regulation (see Bivens et al., 2011, attached to this letter 
for inclusion in the record), which is not, to my knowledge, a topic covered by the 
present expertise of EPA’s CASAC. Thus, I see possible legal and logistical barriers 
to this proposed additional RIA peer review. 
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Responses by Dr. Michael Honeycutt, Chief Toxicologist, 
Texas Commission on Environmental Quality 

Questions submitted by Representative Andy Harris, Chairman, Sub-
committee on Energy and Environment 

Q1. During the hearing, there was some discussion about the independence and im-
partiality of CASAC. You have frequently been involved in the CASAC process 
and you were on EPA’s ‘‘short list’’ for the most recent particulate matter panel. 

Q1a. What are the major strengths and weaknesses of the current CASAC process? 
Q1b. EPA often cites the public health benefits in its Regulatory Impact Analyses to 

argue for more stringent standards. Does CASAC review these analyses? 
Q1c. What recommendations do you have for improving the CASAC process and en-

suring that panels are independent, transparent, balanced, and impartial? 
A1. This question appears to have been meant for Dr. Thurston, but I will also 
address it. 

Strengths 
• Formed from non-EPA scientists, engineers, and economists and other social sci-

entists recognized as experts in their fields. 
• Should have a wide range of representation from academia, industry, federal, 

state, and tribal governments, research institutes and non-governmental organi-
zations. 

• Chartered to: 
• Review the criteria and standards promulgated by EPA, and provide other re-

lated scientific and technical advice; 
• Recommend to the EPA Administrator any new NAAQS and revisions of ex-

isting criteria and standards as may be appropriate; 
• Advise the EPA Administrator of areas in which additional knowledge is re-

quired to appraise the adequacy and basis of existing, new, or revised 
NAAQS; 

• Describe the research efforts necessary to provide the required information; 
• Advise the Administrator on the relative contribution to air pollution con-

centrations of natural as well as anthropogenic (human-caused) activity; 
• Advise the Administrator of any adverse public health, welfare, social, eco-

nomic, or energy effects which may result from various strategies for attain-
ment and maintenance of NAAQS. 

• Chartered Member Composition: 
• At least one member of the NAS; 
• At least one physician; 
• At least one person representing State air pollution control agencies. 
Weaknesses 
• Members recommended by EPA staff and appointed by EPA Administrator. 
• Financial and administrative support given solely by EPA. 
• There are only seven chartered members. 
• Current Chartered Member Composition: 
• None of the current members appears to be a member of the NAS—a charter 

requirement; 
• While there are two members with an M.D., neither appears to be practicing 

physicians; 
• One member represents the eight northeastern states through a non-profit 

organization, accounting for approximately 14% (one out of seven members)— 
most states and tribes are not represented; 

• Academia is represented by approximately 57% of the panel (four out of seven 
members); 

• Research organizations represent approximately 29% (two out of seven mem-
bers); 

• Industry, federal and tribal governments, and non-governmental organiza-
tions have 0% representation on the current panel. 
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A1a. It does not appear that the CASAC panel reviews EPS’s Regulatory Impact 
Analyses. 
A1b. Appointed membership to the CASAC panel should be an impartial and trans-
parent process that allows for a balanced representation for all interested parties. 
To achieve this, it would be advisable to have the membership appointed by neutral 
parties. It is a conflict of interest for a person to pick the members of the review 
committee that will review their work. 
A1c. I believe the CASAC review process should not be run by EPA. It should be 
run either by another federal organization such as the Council on Environmental 
Quality or by an independent group such as the NAS. The review panels should be 
broader than they currently are, with multiple experts in each subject area with 
varied and balanced views. For example, the ozone CASAC should consist of, at a 
minimum, two epidemiologists, two toxicologists, two human health risk assessors, 
two practicing physicians (e.g., pulmonologists), two atmospheric chemists, and two 
environmental engineers. These experts should represent a variety of interests, in-
cluding federal government, state government, academia, industry, and non-govern-
mental organizations. Charge questions should not be so pointed as to lead the peer 
reviewers to a pre-determined conclusion. Of course, peer reviewers should not be 
reviewing their own work as either bias or the perception of bias could influence 
the process. EPA should model their peer reviews after those conducted by Toxi-
cology Excellence for Risk Assessment (www.tera.org), a non-profit group recognized 
worldwide for their independent scientific peer reviews. 
Q2. The Federal Advisory Committee Act requires that panels be ‘‘fairly balanced in 

terms of points of view,’’ and General Services Administration regulations guid-
ing FACA implementation (41 CFR 102–3.60) require agencies to, in establishing 
advisory committees, ‘‘ensure that, in the selection of members for the advisory 
committee, the agency will consider a cross-section of those directly affected, in-
terested, and qualified, as appropriate to the nature and functions of the advi-
sory committee.’’ In your view, is EPA CASAC membership ‘‘fairly balanced in 
terms of points of view,’’ and is an appropriate ‘‘cross-section of those directly 
affected, interested, and qualified’’ represented on the Committee? 

A2. No, the CASAC membership is not fairly balanced and is not an appropriate 
cross-section of those directly affected, interested, and qualified, as noted in the re-
sponse to question 1. The states and tribes are grossly underrepresented, and no 
CASAC members represent industry. 
Q3. Guidance from both OMB and the National Academies indicates that peer re-

viewers should not review work products that they were involved in. It appears, 
however, that 22 of the 25 members of the 2008 ozone reconsideration CASAC 
panel were reviewing EPA documents that specifically cited their work. Is this 
appropriate, and if not, what recommendations do you have to better account for 
and avoid such situations? 

A3. It is not appropriate for scientists to peer review their own work; it presents 
a clear conflict of interest. When a panel reviews a document in which a member’s 
work is cited, that member should recuse himself from review of the document. 
Prior to each review, panel and committee members should sign a legally-binding 
document stating their conflicts of interest, which should be made available for 
transparency. 
Q4. In recent testimony before our Committee, EPA Assistant Administrator Gina 

McCarthy stated that the Cross-State Air Pollution Rule would prevent ‘‘up to 
34,000 premature deaths’’ and Administrator Lisa Jackson recently stated before 
another Committee that ‘‘if we could reduce particulate matter to healthy levels, 
it would have the same impact as finding a cure for cancer.’’ Do you agree with 
these statements from the Environmental Protection Agency? In your view, do 
current levels of particulate matter and ozone cause hundreds of thousands of 
premature deaths? 

A4. I do not agree with the statements that Ms. McCarthy and Ms. Jackson made. 
The data that EPA used to base these statements cannot be used scientifically to 
quantitatively ‘‘count lives’’ like EPS did. In my view, current levels of particulate 
matter and ozone do not cause hundreds of thousands of premature deaths. 

EPA relies on studies that take mortality data from ecological epidemiology stud-
ies to calculate the number of theoretical deaths that would be avoided with a lower 
standard. Not only do these studies suffer from severe limitations, but estimates of 
theoretical lives saved are also meaningless from a scientific and practical stand-
point. It is not possible to verify either the current number of deaths due to expo-
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sure or the future change in deaths if the standard is lowered. All estimates of lives 
saved are estimates, not factual. There is no guarantee of increased life expectancy 
or degree of confidence in such an estimation, since some degree of risk is present 
in all aspects of daily life. It is impossible to tease out the miniscule risks from low 
levels of air pollution from the overwhelming risks of diet, genetics, smoking, etc. 

Q5. Dr. Phalen and Dr. Thurston both mentioned the role of particulate matter con-
stituents in determining health effects, as opposed to particulate matter mass. 
In your view, does it make sense to develop regulations or to estimate regulatory 
health benefits based upon particulate matter mass? 

Q5a. Has your research or research by others been able to identify and rank the rel-
ative toxicities of the known components of PM2.5? 

Q5b. Could you provide your ranking of the toxicity of PM2.5 components on either 
a qualitative or quantitative basis? 

A5. Particulate matter (PM) in the atmosphere contains both primary (i.e., emitted 
directly by sources) and secondary (i.e., formed in the air from combustion proc-
esses) components, which can be anthropogenic or natural in origin. PM can contain 
inorganic as well as organic components, including acids (such as nitrates and sul-
fates), metals, and soil or dust particles. 

In general, the potential for adverse health effects depends on the mass con-
centration, size, shape, and composition of the particles. Differences in the composi-
tion of ambient PM introduce uncertainty into estimates of health effects. EPA uses 
a generic mass concentration of PM for risk (health effects) estimates, in which case 
they assume all varieties of PM have identical potential for toxicity, which we know 
is not the case. The estimates, if based solely on the same PM mass level, may re-
sult in over- or underestimates, depending on spatial variability in the PM compo-
nents. Therefore, PM mass concentration most likely is not the primary factor in 
the reported association. For example, coarse PM (PM2.5) in urban or industrial 
areas is likely to be enriched by anthropogenic pollutants that tend to be inherently 
more toxic than the windblown crustal material which typically dominates coarse 
particle mass in arid rural, agricultural, and mining areas. 

In its 2009 Integrated Science Assessment (ISA) for PM, EPA recognized that epi-
demiological studies evaluating health effects associated with long- and short-term 
fine particle (PM2.5) exposures have reported heterogeneity in responses both within 
and between cities and geographic regions in the U.S. This heterogeneity may be 
attributed, in part, to differences in the fine particle composition. The ISA concludes 
‘‘that many constituents of PM2.5 can be linked with multiple health effects, and the 
evidence is not yet sufficient to allow differentiation of those constituents or sources 
that are more closely related to specific health outcomes.’’ Many different constitu-
ents of the fine particle mixture as well as specific source categories of fine particles 
are linked, at some level, to adverse health effects. 

Furthermore, in the Health Effects Institute (HEI) Research Report 161 (Assess-
ment of the Health Impacts of Particulate Matter Characteristic), Dr. Michelle Bell 
analyzed data on 52 chemical components of PM2.5 and found significant associa-
tions of PM2.5 elemental carbon, nickel, and vanadium content with cardiovascular 
hospital admissions, although these components contain relatively low percentages 
of PM2.5 total mass. 1 In summary, it is not appropriate to develop regulations or 
to estimate regulatory health benefits solely based on PM mass without considering 
chemical composition. 

A5a. In a study by Valberg (2004), the chemical components of ambient PM2.5 were 
ranked according to their individual toxicities as a comparison to those using the 
epidemiological PM-mortality ‘‘effect-function’’ (toxicity per unit mass) methodology. 
In addition, the HEI launched a National Particle Component Toxicity (NPACT) Ini-
tiative to evaluate the comparative toxicity of specific components of PM in 2009. 2 
Specifically, HEI NPACT will examine relationships between PM components and 
health in toxicological studies in 12 locations across the U.S. and companion epide-
miological studies in over a hundred cities. The results of these studies could pro-
vide information for future PM NAAQS to focus on different PM components. 
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A5b. An example of toxicity rankings of known chemical components in ambient 
PM2.5 can be found in the Valberg (2004) study. 3 The TCEQ has not undertaken 
such a ranking study. 

Q6. In your written testimony you describe the importance of discerning between a 
statistical significance and actual biological significance of a given adverse 
health effect. Is there a plausible biological explanation for all of the NAAQS 
levels endorsed by EPA? Is there a plausible biological explanation for the var-
ious health benefits cited by EPA in the accompanying Regulatory Impact Anal-
yses? 

A6. I agree with EPA on the biological bases and regulatory levels for the sulfur 
oxides, nitrogen dioxide, and carbon monoxide NAAQS. I disagree with EPA on their 
biological bases and regulatory levels for the ozone and PM2.5 NAAQS. I mostly 
agree with EPA on their biological basis for the lead NAAQS, although I disagree 
with their regulatory level. I do not think there is a plausible biological explanation 
for the various health benefits cited by EPA in their ozone and PM2.5 NAAQS Regu-
latory Impact Analyses. 

Q7. Can you provide the Committee an explanation of an ecological epidemiological 
study? How are such studies conducted? What is the value of an ecological epide-
miological study compared with a clinical or toxicological study? How are these 
studies used by EPA and CASAC? Are you aware of how EPA or CASAC 
weights the evidence derived from these different studies? 

A7. In most ecological epidemiology studies, researchers gather death certificates 
for a certain time period for people in a particular city who died from non-accidental 
causes, including diseases such as cancer or liver disease. The assumption is that 
breathing ozone made them die earlier than they would have otherwise. For each 
time of death, the researchers find out what the outdoor ozone level was at various 
time periods before the person died. In the case of ozone, for example, suppose a 
90-year old person died of congestive heart failure at noon on a particular day. The 
researchers will find out the eight-hour ozone average for 4 a.m. to noon. Then they 
will back up an hour and find out the eight-hour ozone average for 3 a.m. to 11 
a.m. They will back up another hour, and so on, usually for 36 hours, collecting nu-
merous eight-hour ozone averages that they will then run through various statis-
tical models. They will repeat this process for hundreds to thousands of people, de-
pending on the study. No other patient information is evaluated other than the time 
of death. 

Usually the researchers will use the outdoor ozone readings from the monitor with 
the highest ozone measured in the city. Some studies average the ozone readings 
across the city. Using the highest monitor, or even an average value, in a city is 
unscientific, since ozone levels can vary tremendously across a city, as illustrated 
in the map on the following page. 
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The map above is of the Dallas-Fort Worth non-attainment area showing (as a 
typical example) eight-hour ozone concentrations for 1 a.m. to 9 a.m. on September 
19 of this year. Monitored ozone concentrations vary by more than 50% across this 
area, and yet ecological epidemiology studies do not look at the monitor closest to 
where a person actually lived. Using this map as an example, it is scientifically un-
sound to assume that a person who had, in reality, been exposed to 33 ppb was ex-
posed to 63 ppb. 

These studies did not look at whether those people that died were truly outdoors 
for eight hours just prior to their death to in fact breathe the ozone. It is most likely 
that the 90-year old person in our example was in a hospital or hospice in the days 
preceding their death, where the ozone concentrations were most likely near zero. 
Even if we assumed that these ill people spent eight hours outdoors just before they 
died, were they near the monitor that the researchers assumed they were? Were 
they exposed to other pollutants during that day? Did they take their medications 
that day? There are a whole host of common sense questions that go unanswered 
in these studies. Simply put, ecological epidemiology studies cannot tell us if ozone 
caused these deaths or if these people died prematurely, much less tell us what level 
of ozone caused their premature death. 

These ecological epidemiology studies are the primary studies EPA used to base 
their previously proposed ozone standard. Ecological epidemiology data has very lit-
tle, if any, value when compared to toxicological or clinical studies. There are ample, 
very well-conducted toxicological and clinical studies on which to base the ozone 
standard. In my opinion, EPA should give ecological epidemiology studies no weight 
at all in deriving a quantitative standard. Toxicological and clinical studies should 
be given the most weight, taking into account mode of action, biological plausibility, 
personal exposure, and what actually constitutes an adverse effect (e.g., a 5% decre-
ment in FEV1 [Forced Expiratory Velocity at one second] is NOT an adverse effect). 
Q8. As you know, influential studies based on data from the American Cancer Soci-

ety and the Harvard Six Cities Study provide the basis for major EPA regula-
tions and determines how EPA develops its ‘‘deaths avoided’’ estimates for par-
ticulate matter. These data sets were developed with government funds, but are 
not publicly available so they can be analyzed by other scientists. Do you support 
making this and similar federally funded highly influential scientific data and 
information transparent and publicly available? 
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A8. Yes, I strongly support making these types of data and similar information 
publicly available. The reproducibility of results by independent scientists is of para-
mount importance in science, and this is a criterion of good science which cannot 
be tested using data not publicly available. This is particularly important and rel-
evant to highly influential data with significant implications for regulation, public 
health, and the economy. Independent scientific analyses may reveal significantly 
disparate results depending upon the methods and assumptions utilized in the anal-
yses and/or that initial conclusions were not adequately scientifically defensible to 
withstand any reasonable level of scientific scrutiny. Any medical privacy concerns 
may be alleviated through appropriate coding of potentially identifying information 
(e.g., names, addresses). The antithesis of governmental transparency is a highly in-
fluential government analysis based on hidden data, a predicament for EPA only ex-
acerbated by the fact that the non-publically available datasets were developed 
using taxpayer dollars. Clearly, important underlying data such as these should be 
publically available so that the resulting scientific findings, by EPA or any other en-
tity, may be vetted through additional scientific analyses and peer review. 
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4 Philip W. Davidson, et al., 2011. ″Fish Consumption and prenatal methylmercury exposure: 
Cognitive and Behavioral Outcomes in the Main Cohort at 17 years from the Seychelles Child 
Development Study.″ Neurotoxicology, In Press. 

Questions submitted by Representative Randy Neugebauer 

Q1. You discussed in your testimony that ‘‘EPA may have the most conservative safe 
level for mercury in the world.’’ Could you provide a comparison of EPA’s ref-
erence dose for mercury and the blood mercury concentrations associated with 
health effects? 

A1. The figure below shows levels of mercury in blood associated with health ef-
fects from studies done on people in the Faroe Islands and the Seychelles Islands, 
and data from recent surveys of blood mercury concentrations in U.S. women aged 
16–49, as compared to the blood mercury level that EPA’s RfD is set to protect 
against (5.8 ppb). EPA is causing unnecessary alarm in the public by using decade- 
old data in their assertions that 6% of women of child-bearing age have mercury 
in their blood at a level capable of causing adverse effects in the developing fetus. 
Newer data documenting decreases in blood mercury concentrations over time show 
this statement to be false and misleading. Additionally, adverse effects are associ-
ated with much higher blood mercury levels. 

There are no widespread mercury health effects issues in the United States. In 
fact, unwarranted concerns about mercury may be causing women to avoid eating 
fish, which itself could lead to adverse health effects. Researchers from the Univer-
sity of Rochester recently published a 17-year follow-up to the Seychelles study. heir 
conclusions are as follows: ‘‘At age 17 years there was no consistent pattern of ad-
verse associations present between prenatal MeHg (methylmercury) exposure and 
detailed domain specific neurocognitive and behavioral testing. There continues to 
be evidence of improved performance on some endpoints as prenatal MeHg exposure 
increases in the range studied, a finding that appears to reflect the role of beneficial 
nutrients present in fish as demonstrated previously in younger subjects. These 
findings suggest that ocean fish consumption during pregnancy is important for the 
health and development of children and that the benefits are long lasting.’’ 4 
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Q2. How has air quality in Texas changed over the last 10 and 20 years? Have par-
ticulate matter, ozone, and mercury levels increased or decreased? If air quality 
has improved, is this progress due to steps taken by Texas or is this just the re-
sult of federal enforcement of Clean Air Act requirements? 

A2. With a vigorous economy, a rich supply of natural resources and a diverse pop-
ulation, Texas continues to see improvement in air quality throughout the state. 
Ambient air monitoring data demonstrate trends of decreasing concentrations over 
time for particulate matter and ozone, and reported mercury emissions have contin-
ued to decrease. The strides that Texas has made in reducing emissions, and more 
importantly ambient concentrations of ozone, is more impressive considering the 
population increase (meaning more cars and electricity needs) and Texas’ position 
as an economic engine of the entire country. Texas now has the second largest popu-
lation in the country, behind California. Between the 2000 and 2010 census, Texas’ 
population increased by 20.6%, which equates to 4,293,741 people. 

Although Texas has some of the most highly industrialized and populated areas 
in the nation, air quality in these and other areas of the state continues to improve 
and is comparable to or better than that of similar areas in other states. The state 
has been especially successful in reducing ozone air pollution. For example, in the 
last 10 years (2000 through 2010), ozone levels in Texas have decreased by 27% 
statewide. By comparison, the rest of the nation averaged only a 14% decrease in 
ozone levels over this same time period. Nitrogen oxides (NO2), a main precursor 
to ozone formation, decreased substantially in Texas from 2000 to 2009. Point source 
NO2 emissions were reduced from 796,247 tons per year (TPY) in 2000 to 336,417 
TPY in 2009, a decrease of 57.75%. In the Houston-Galveston area alone, one of the 
most comprehensively controlled industrialized complexes in the world, over 180,000 
tons of ozone-producing NO2 emissions had been reduced by 2009. This reduction 
equates to more than the total NO3 emitted from all Texas power plants in 2009 
(∼145,000 tons). 

Until 2006, all the PM2.5 monitors in the Houston area had recorded design value 
readings lower than the NAAQS of 15.0 micrograms per cubic meter (μg/m3)—except 
for the Clinton Drive monitor, which is on a heavily traveled road across the street 
from the entrance to the Port of Houston Authority (PHA). To determine the cause 
of the elevated readings at this monitor, the TCEQ funded a series of in-depth stud-
ies. The studies concluded that the high readings were confined to a small area near 
the monitor, which is in close proximity to heavy truck traffic at the port entrance, 
unpaved shipyards along the Houston Ship Channel, and railroad tracks that run 
parallel to the road. To remedy the situation, the TCEQ worked in cooperation with 
the PHA, the City of Houston, Harris County, and local industry. Subsequent read-
ings, in 2009, at the Clinton Drive monitor showed an annual average of 12.6 μg/ 
m3 of PM2.5 that translates to a design value of 14.1 μg/m3 for 2007 through 2009. 
On October 8, 2009, the EPA sent a letter to the governor concerning violations of 
the annual PM2.5 standard at the Clinton Drive monitor in Harris County for the 
design value years of 2006 through 2008. On February 4, 2010, the governor sub-
mitted to the EPA a recommendation that Harris County remain designated as at-
tainment for the 1997 annual PM2.5 standard of 15 μg/m3. On April 29, 2010, the 
EPA regional administrator signed a letter stating that he concurred with the gov-
ernor’s recommendation that Harris County remain attainment for PM2.5. 

PM2.5 design values are presented in the figures below to show 10-year trends. 
There are two PM2.5 standards, the 24-hour and an annual. All areas in Texas meet 
both NAAQS and most areas have shown decreases in both design values since 
2002. 
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Currently, Texas has one nonattainment area for the PM2.5 NAAQS—El Paso. In 
2010, the El Paso area did not meet the PM2.5 NAAQS. 

The El Paso area typically observes exceedances of the PM2.5 standard, but mostly 
from dust storms created by high winds, and, high winds in El Paso typically qualify 
as an exceptional event. Most likely, the Texas Commission on Environmental Qual-
ity (TCEQ) will be petitioning the EPA for an exceptional event, thereby excusing 
the exceedances of the PM2.5 standard. EPA may take up to three years to consider 
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TCEQ’s request, which may delay any potential redesignation of the El Paso area 
to attainment. 

In the last 10 to 20 years, air quality in Texas has seen significant improvement, 
especially with ozone. Specifically the one-hour and eight-hour ozone design values 
for two of Texas’ most populated and heavily monitored areas—the Houston-Gal-
veston-Brazoria (HGB) and Dallas-Fort Worth (DFW) areas have decreased signifi-
cantly. In the early 1990s, the ozone design values in HGB were some of the highest 
in the nation, 220 parts per billion (ppb) for one-hour and 120 for eight-hour. As 
of 2010, they were down to 126 ppb and 84 ppb, respectively. In DFW, the one-hour 
design value was near 150 ppb in the 1990s and by 2010 the area had attained the 
standard; for the eight-hour standard, the area’s design value was as high as 105 
ppb and in 2010 it was at 86 ppb. From 1990 through 2010, the population of each 
area has grown by several million. 
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5 EPA. 2011. Draft National Emission Standards for Hazardous Air Pollutants From Coal and 
Oil-Fired Electric Utility Steam Generating Units and Standards of Performance for Fossil-Fuel- 
Fired Electric Utility, Industrial-Commercial-Institutional, and Small Industrial-Commercial-In-
stitutional Steam Generating Units. May 3. 

Improvements in air quality are not limited to the HGB and DFW areas. Other 
areas of Texas have also reaped the benefits of improved air quality, including 
Beaumont/Port Arthur, which today is attaining the 1997 eight-hour ozone standard 
and was redesignated attainment by the EPA in 2010. Other areas in Texas with 
regulatory ozone monitors have also shown improvements. Austin, San Antonio, and 
Tyler/Longview have implemented air quality strategies on a voluntary basis that 
are part of the statewide improvements, and have allowed them to remain attain-
ment. The only areas that are designated in nonattainment of the 1997 eight-hour 
ozone standard are the HGB and DFW areas. 

U.S. anthropogenic mercury emissions have decreased, while mercury emissions 
from other parts of the world have increased. 5 According to EPA, the U.S. contribu-
tion to global anthropogenic mercury emissions has declined from 10 percent in 
1990 to five percent in 2005, due to reductions in U.S. emissions and increases in 
emissions from other countries. Specifically in the U.S., emissions of mercury for 
coal-fired units above 25 megawatts (MW) decreased from 46 tons in 1990 to an esti-
mated 29 tons in 2010. Mercury is naturally present in coal in trace amounts, which 
is then emitted when the coal is burned. From 2000 to 2010, mercury and mercury 
compound releases to the air in Texas ranged from a minimum of 12,776 pounds 
in 2009 to a maximum of 16,639 pounds in 2000, according to the EPA’s Toxic Re-
lease Inventory (TRI). Just using the two endpoints of reporting year 2000 and re-
porting year 2010, the percent decrease for mercury and mercury compound emis-
sions is 11.3%. Over the last 11 years, the reported emissions have fluctuated from 
year to year, but all are less than reported emissions in 2000. TRI changed the re-
porting status of mercury and mercury compounds beginning with reporting year 
2000, lowering the threshold reporting criteria for manufacturing and processing 
from 25,000 lbs to 10 lbs. Previous to reporting year 2000, only one facility reported 
air emissions for mercury and mercury compounds. After the change in reporting 
criteria for reporting year 2000, the number of facilities reporting mercury or mer-
cury compounds air emissions has been about 80 each year. 

In Texas, protection of air quality predates the Federal Clean Air Act, and state 
requirements are often more stringent than what is required by the federal statute. 
States are given primary responsibility for ensuring air quality protection under the 
Federal Clean Air Act, with EPA’s role primarily supervisory and secondary to the 
role of the states. States, including Texas, are responsible for developing state im-
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plementation plans (SIP) which contain the necessary control strategies for ensuring 
that states attain and maintain the NAAQS. SIPs must also contain major and 
minor permitting programs, and provisions for public participation. These programs 
are developed and managed by the states, with the exception of some states that 
rely on EPA to manage their Prevention of Significant Deterioration (PSD) permit-
ting programs, the programs that permit major sources of air pollutants. Texas has 
been delegated authority to manage its own PSD permitting program from EPA 
(with the exception of greenhouse gas permits), and permits both major and minor 
sources of air pollutants in the state. In Texas, with the exception of certain activi-
ties that produce de minimis amounts of air pollution, all stationary sources that 
produce air contaminants must be permitted. Texas has also developed a variety of 
robust rules to set limits on types of air pollution, particularly in the state’s non-
attainment areas, to ensure that those areas meet and attain the NAAQS by the 
applicable Federal Clean Air Act deadlines. The following strategies have resulted 
in significant reductions in nitrogen oxides (NOχ) and volatile organic compounds 
(VOC) over the last 10 years in Texas: 

• The NOχ Mass Emission Cap and Trade (MECT) program required an overall 
80% reduction in NOχ emissions from sources in the program and applies to 
most point sources on the Houston-Galveston-Brazoria (HGB) emissions inven-
tory and even some minor sources that are not included in the point source in-
ventory (phased implementation from 2002 to 2008). 

• A comprehensive suite of rules adopted for the Dallas-Fort Worth (DFW) 1997 
eight-hour ozone nonattainment area requiring NOχ reductions from cement 
kilns, power plants, industrial boilers, stationary engines used in the oil and 
gas industry, and many other sources (March 2009 to March 2010). 

• Rules for enhanced monitoring and testing of flares, cooling towers, and other 
sources in the HGB area with highly reactive VOC (HRVOC) emissions known 
to cause rapid formation of ozone (January 2006). 

• Annual and short-term limits on HRVOC emissions for sources in Harris Coun-
ty (January 2007). 

• More stringent requirements for VOC storage tanks in the HGB area to address 
VOC emissions from roof landings on floating roof storage tanks and from flash 
emissions on crude oil and condensate tanks that were found using new tech-
nology, like gas-imaging cameras, that allow the operators to observe plumes 
of VOC emissions that would normally not be visible (January 2009). 

While not required by federal regulations, Texas has also adopted regional control 
strategies that required reductions from certain sources in counties outside the non-
attainment areas. These controls help improve air quality in areas like DFW by re-
ducing transport of pollution from outside the area. Examples of such regional con-
trol strategies include: 

• East and Central Texas Utility Rule (Senate Bill 7): Required NOχ and SO2 re-
ductions from grandfathered power plants in East Texas (2003 to 2005). 

• Regional Cement Kiln Rule: Required NOχ reductions from cement kilns in 
Bexar, Comal, Ellis, Hays, and McLennan counties (2003 to 2005). 

• East Texas Combustion Rule: Requires NOχ reductions from certain stationary 
gas-fired engines in 33 attainment counties east and southeast of DFW, pri-
marily in the oil and gas industry (March 2010). 

In addition to rules that are required for implementation of the NAAQS, Texas 
has also worked to develop innovative permitting mechanisms to allow flexibility 
while requiring sources to control their emissions. Texas has required all major 
sources of air pollution that were uncontrolled under the Federal Clean Air Act, be-
cause of grandfathered status, to obtain air quality permits that contain federally 
enforceable emissions limitations. In this way, Texas has gone beyond what is re-
quired by the federal statute to ensure that emission sources in the state will have 
control requirements that can be enforced to ensure protection of the state’s air 
quality resources. 

Because of innovative programs for point sources, Texas has seen 58% reduction 
to point source NOχ emissions from 2000 through 2009. The strides that Texas has 
made in reducing emissions and more importantly ambient concentrations of ozone 
is more impressive considering the population increase (meaning more cars and elec-
tricity needs) and Texas’ position as an economic engine of the entire country. Texas 
now has the second largest population in the country behind California. Between 
April 1, 2000, and July 1, 2009, Texas population increased by more than 840,000 
people, more than any other state, and its mobile source emissions still decreased. 
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The Federal Government has the primary responsibility to regulate mobile sources. 
States have very little ability to effect change in this area. The Texas Legislature, 
however, chose to fund one of the most aggressive, if not the most aggressive, pro-
grams to reduce NOχ from mobile sources. The TCEQ has provided over 
$900,000,000 in grants through its Texas Emissions Reduction Plan program to pro-
vide financial incentives to upgrade or replace older heavy-duty vehicles, non-road 
equipment, locomotives, marine vessels, and stationary equipment to reduce NOχ 
emissions in eligible areas. Over $150,000,000 has been provided through the Drive 
A Clean Machine program to repair gasoline vehicles that fail emission tests and 
replace old vehicles with newer cleaner cars and trucks. Texas also has require-
ments for cleaner-burning fuel that are more stringent than federal fuel require-
ments in order to reduce NOχ and VOC emissions (Texas Low Emission Diesel and 
Low Reid Vapor Pressure Gasoline programs). 

Q3. Could you explain the significance of the four-year air quality study conducted 
by Texas A&M University and Driscoll Children’s Hospital on the connection be-
tween hospital admissions and ambient ozone levels? 

A3. This study was conducted in the Corpus Christi area and provides Texas-spe-
cific data on pediatric asthma patients compared with air quality indicators (e.g., 
ozone). The results of this study are consistent with results of numerous other stud-
ies in showing that hospital emissions for respiratory symptoms such as asthma are 
not directly related to ozone levels. As with numerous other studies, more hospital 
admissions occurred on days with an ozone air quality in EPA’s good range than 
on days when air quality for ozone was in EPA’s bad range. Therefore, this suggests 
that air quality indicators like ozone do not predict hospital admissions related to 
respiratory symptoms. 

It is widely known that hospital admissions for asthma are much higher in the 
winter than in the summer. As an example, see the graph below the TCEQ devel-
oped for ozone concentrations versus asthma hospital admissions for Dallas County, 
Texas, for 2005 to 2008. 

As can be seen, when ozone levels increase, hospital admissions for asthma de-
crease and when ozone levels decrease, hospital admissions for asthma increase. 
This phenomenon occurs worldwide. 
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Q4. EPA recently released several ‘‘technical adjustments’’ to their Cross-State Air 
Pollution Rule. In the view of the Texas Commission on Environmental Quality, 
are these adjustments sufficient to alleviate the economic and reliability impacts 
of this regulation in Texas? 

A4. The TCEQ believes that Texas should not be included in the CSAPR for PM2.5. 
Texas was not included in the rule for PM2.5 at proposal. The TCEQ has technical 
concerns with the EPA claim that Texas is contributing to the monitor in Granite 
City, Illinois, that we were not allowed an opportunity to comment on. 

The EPA did recently propose on October 6, 2011, revisions to the CSAPR that 
would provide an additional 70,067 tons of SO2 allowances to the Texas CSAPR 
budget and a delay until 2014 for the implementation of the assurance provisions 
limiting interstate trading. Based on TCEQ’s initial review of the EPA’s proposed 
revisions, while the proposal may lessen some of the impact of the CSAPR on some 
Texas utilities it does not address TCEQ’s overall concerns regarding the feasibility 
of such substantial reductions in sulfur dioxide (SO2) emissions in an unprecedented 
short period of time. Even accounting for the additional allowances proposed for 
Texas’ budget, recent SO2 scrubber startups, and announced SO2 scrubber startups 
for 2012, the TCEQ expects that substantial SO2 reductions will still be needed in 
Texas for the 2012 control period. While the 2012 control period is an annual com-
pliance, companies must reduce their SO2 emissions early enough in the year to 
avoid running out of allowance mid-year and being forced to shut down. Companies 
must certify compliance with the CSAPR and there are significant penalties associ-
ated with a company’s actual SO2 emissions exceeding the allowances held. There-
fore, companies are unlikely to gamble compliance on SO2 allowances becoming 
available at the end of the 2012 control period. The EPA’s intent for delaying the 
assurance provisions until 2014 is to encourage trading in the initial two years of 
the CSAPR program. However, Texas is still limited to trading with Group Two 
states which still does not appear to be a viable trading market for SO2 allowances 
sufficient to address Texas’ concerns. In effect, companies will only have a matter 
of months to achieve the large reductions in SO2 emissions that the EPA is man-
dating with the CSAPR which leaves some companies with limited options for com-
pliance. The TCEQ will continue reviewing the EPA proposed revisions to the 
CSAPR and plans on submitting comments to the EPA on the proposal. However, 
the TCEQ does not consider the CSAPR as finalized or the proposed revisions to 
the rule to be cost-effective and certainly not the $500 per ton claimed by the EPA. 
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Responses by Dr. Robert F. Phalen, Professor of Medicine, and Co-Director, 
Air Pollution Health Effects Laboratory, University of California, Irvine 

Questions submitted by Representative Andy Harris, Chairman, Sub-
committee on Energy and Environment 

Q1. During the hearing, Dr. Thurston said that asthma was being exacerbated by 
current levels of air pollution and that ‘‘we are really underestimating the bene-
fits of clean air.’’ In your view, what is the cause of increased asthma rates over 
the last several decades? 

A1. Although I am not an expert on asthma, the fact that asthma is on the in-
crease while air quality has significantly improved implies that other factors are 
dominant. Such factors include: (1) obesity; (2) overmedication of children’s infec-
tions; (3) lack of immune challenge to allergens during early childhood; (4) increased 
exposure (after developing asthma) to indoor allergens, e.g., from insect infestations; 
and (5) poverty. 
Q2. Both you and Dr. Thurston mentioned the importance of particulate matter con-

stituents as opposed to mass. 

Q2a. Please discuss the research that shows variability in particulate matter and 
health effects associations. 

Q2b. In light of the importance of particulate matter speciation, does it make sense 
to develop regulations or to estimate regulatory health benefits based upon par-
ticulate matter mass? 

Q2c. Did the CASAC particulate matter panel on which you served discuss whether 
it was appropriate to regulate PM on the basis of mass? 

A2a. Numerous studies indicated that PM components, rather than PM mass, are 
resonsible for the health effects. A good example is the study by M.D. Bell et al.; 
Hospital admissions and chemical composition of fine particulate air pollution (Am. 
J. Respir. Crit. Care Med., 179(12):1115–1120, 2009) in which vanadium, elemental 
carbon, and nickel were driving hsopital admissions in persons aged 65 years or 
older. Also relevant is the study of 35,789 elderly Californians for J.E. Enstrom 
(Inhal. Toxicol., 12(14): 803–816, 2005) that found the small risk of fine particles 
found prior to 1982 vanished during the period of 1983–2002. These study examples 
imply that PM mass is a poor indicator of health effects. 
A2b. I believe that it does not make sense to regulate fine particulate mass for 
health purposes. 
A2c. My CASAC-PM panel did discuss the use of PM mass for regulatory purposes. 
The apparent reason for sticking with mass was the lack of enough research to set 
individual component standards. I believe that it was a mistake to continue and pro-
pose mass-based standards. 
Q3. During the hearing, there was some discussion about the independence and im-

partiality of CASAC. You served on the most recent CASAC panel for particulate 
matter. 

Q3a. What are the major strengths and weaknesses of the current CASAC process? 
Q3b. EPA often cites the public health benefits in its Regulatory Impact Analyses to 

argue for more stringent standards. Does CASAC review these analyses? 
Q3c. What recommendations do you have for improving the CASAC process and en-

suring that panels are independent, transparent, balanced, and impartial? 
A3a. Please see my submitted testimony on seven weaknesses of the CASAC-PM 
process. 
A3b. The claimed benefits do not take into account offsetting adverse consequences 
that also affect health, such as economic impacts of the proposed new standards. 
A3c. More CASAC representation by experts on the economy, industry, agriculture, 
and overall public health would be helpful. 
Q4. The Federal Advisory Committee Act requires that panels be ‘‘fairly balanced in 

terms of points of view,’’ and General Services Administration regulations guid-
ing FACA implementation (41 CFR 102–3.60) require agencies to, in establishing 
advisory committees, ‘‘ensure that, in the selection of members for the advisory 
committee, the agency will consider a cross-section of those directly affected, in-
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terested, and qualified, as appropriate to the nature and functions of the advi-
sory committee.’’ In your view, is EPA CASAC membership ‘‘fairly balanced in 
terms of points of view,’’ and is it an appropriate ‘‘cross-section of those directly 
affected, interested, and qualified’’ represented on the Committee? 

A4. My answer to 3c. above applies here. 
Q5. Guidance from both OMB and the National Academies indicates that peer re-

viewers should not review work products that they were involved in. It appears, 
however, that 22 of the 25 members of the 2008 ozone reconsideration CASAC 
panel were reviewing EPA documents that specifically cited their work. Is this 
appropriate, and if not, what recommendations do you have to better account for 
and avoid such situations? 

A5. The funding-related and other potential conflicts of interest of CASAC-PM 
members appeared to influence their input, to the detriment of the public good. I 
believe that there is adequate scientific expertise in the U.S. to form a panel of sci-
entists that did not perform the work that is reviewed, or receive substantial sup-
port from regulatory agencies that was not balanced by other sources. 
Q6. How much do we know about the relationship between air pollutants like partic-

ulate matter and human health effects? Are there areas that need to be studied 
more? 

A6. There are perhaps thousands of studies that relate to the effects of inhaled air 
pollutants. The problem is not so much about a lack of information, but the selection 
of information on the direct effects of individual pollutants without due consider-
ation of the totality of risk factors faced by the public. Driving the levels of indi-
vidual pollutants down to very small concentrations can have a net harmful effect 
on public health. The logical basis of current PM regulations is weak; the pulic de-
serves better. 
Q7. As you know, influential studies based on data from the American Cancer Soci-

ety and the Harvard Six Cities Study provide the basis for major EPA regula-
tions and determine how EPA develops its ‘‘deaths avoided’’ estimates for partic-
ulate matter. These data sets were developed with government funds, but are not 
publicly available so they can be analyzed by other scientists. Do you support 
making this and similar federally funded highly influential scientific data and 
information transparent and publicly available? 

A7. I do believe that publically funded research must be transparent and available 
to the public. However, I’m not strongly supportive of requiring such disclosure 
retroactively, except in cases where the data are directly responsible for setting a 
standard. My concern is that retroactive requirements can place an unnecessary 
burden on the research community without additional funding (e.g., for personnel) 
for this potentially large task. 



112 

1 Krewski et al., Reanalysis of the Harvard Six Cities Study and the American Cancer Society 
Study of Particulate Air Pollution and Mortality, Special Report, Health Effects Institute, July 
2000, p. 33 

2 The lowest measured level of 7.5 micrograms per cubic meter among the ACS cities was 
for the PM2.5 concentrations that were used in Pope et al. ‘‘Lung Cancer, Cardiopulmonary Mor-
tality, and Long-term Exposure to fine Particulate Air Pollution,’’ JAMA, Vol. 287(9), March 
2002, pp. 11332–1141. 

Responses by Dr. Anne E. Smith, 
Senior Vice President, Nera Economic Consulting 

Questions submitted by Representative Andy Harris, Chairman, Sub-
committee on Energy and Environment 

Q1. During the hearing, Dr. Thurston stated that the benefits associated with partic-
ulate matter reductions ‘‘keep going down well below the standard to levels 
about seven micrograms per meter cubed.’’ 

Q1a. What does the literature suggest about these effects? 
A1a. The study Dr. Thurston refers to is based on a database first established by 
the American Cancer Society (‘‘ACS’’) in 1982. At the time that the individuals were 
recruited for the ACS study, they had to be at least 30 years old. The average age 
of all the individuals at the time of recruitment was 59 years. The study Dr. Thur-
ston refers to has tracked the survival outcomes of those individuals since 1982, 
thus building up estimates of the average mortality risk at each age level in dozens 
of cities across the U.S. Researchers have then assessed whether a statistical cor-
relation exists between the estimated average mortality risk in each city and the 
cities’ average ambient PM2.5 concentrations, after attempting to control for all the 
other major factors that contribute to mortality risk. With this as background, I will 
explain why Dr. Thurston’s statement that the PM2.5-mortality risk association has 
been observed to levels as low as seven micrograms per cubic meter is not an appro-
priate indication of what the literature suggests. 

The estimates of differences in mortality risk across cities are built up by fol-
lowing the survival outcomes of the people in each city over many years. This means 
that the observations of their mortality risks at each age, if attributable to air pollu-
tion at all, could be a result of exposures they experienced many years in the past, 
or that they accumulated over a long period of time. For example, all of the individ-
uals in the ACS database were exposed to U.S. pollution levels since at least 1952 
(i.e., 30 years before 1982), and the average individual in the database experienced 
U.S. pollution levels dating back to 1923. As researchers using the ACS database 
have stated, ‘‘In the 1950s, levels of air pollution in most North American and Euro-
pean cities were 10 to 50 times higher than those found today.’’ 1 Since the mortality 
risk estimated for each city is based on many years of tracking these people, recent 
average PM2.5 concentrations such as those in 2000, cannot be viewed as indicative 
of the PM2.5 exposure level that most affected their observed survival outcomes. 
Those individuals who had not already died by 2000 would have already lived at 
least 48 years of their lives while being exposed to earlier, higher PM2.5 levels. Yet, 
Dr. Thurston’s statement that the PM2.5-mortality relationship is observed down to 
concentrations as low as seven micrograms per cubic meter is just a statement that 
the lowest annual average PM2.5 concentration reported among the dozens of cities 
in the ACS database was about seven micrograms per cubic meter in the most re-
cent update of the study, i.e., concentrations measured during 1999–2000. 2 It is 
misleading to imply that the estimated mortality-risk relationship has been ob-
served down to that level because PM2.5 levels in that city were higher in the many 
earlier years of the study period during which most of the deaths used to estimate 
each city’s average mortality risk occurred. That is comparable to assuming that re-
cent lower levels of PM2.5. accounted for the health outcomes of people who died as 
much as several decades ago. 

While the lowest level in the cities in the most recent update of the ACS cohort 
study was about 7.5 micrograms per cubic meter, the lowest annual average PM2.5 
level at the time that those individuals’ survival outcomes were first being tracked 
(i.e., about 1820) was 10 micrograms per cubic meter, and the levels across all the 
cities ranged from 10 to 38 micrograms per cubic meter, with an average of 20 
micrograms per cubic meter. 

Another problem with Dr. Thurston’s assertion that effects have been observed 
down to about seven micrograms per cubic meter is that an observed statistical 
trend based on a scatter of data across multiple cities cannot be attributed to any 
single city within that dataset—it is an average across all the cities. It is 
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unsupportable to assert that the association exists at the lowest measured level be-
cause the data establishing that association are sparsest at the ends of the range. 
This makes it impossible to assign statistical confidence to any quantitative esti-
mates of a concentration-response relationship at the extreme ends of the range of 
data. The quantitative estimate of the concentration-response relationship is an av-
erage slope based on many data points (as many data points as there are cities in 
the analysis), and the statistical reliability of that average slope estimate weakens 
rapidly for concentrations at the far ends of the range of observations of concentra-
tions in the dataset. 
Q1b. What levels have CASAC and EPA considered in setting ambient standards for 

particulate matter? 

A1b. EPA staff, with CASAC’s concurrence, is only considering tightening the an-
nual PM2.5 standard to a level somewhere between 11 and 13 micrograms per cubic 
meter. This range does not extent lower than 11 micrograms per cubic meter in 
large part because of the lack of statistical confidence that the same magnitude of 
effect exists for cities with PM2.5 concentrations at or near the lower bound of the 
studies. 
Q2. You outlined in your testimony the problems with EPA’s Regulatory Impact 

Analyses, which are used to generate health benefits like premature deaths 
avoided by a regulation. 

Q2a. Are these health estimates peer reviewed by EPA’s Clean Air Scientific Advisory 
Committee or any other body? 

A2a. EPA’s Regulatory Impact Analyses are not reviewed by EPA’s Clean Air Sci-
entific Advisory Committee. They are not subject to public comment and response 
either, because they are not required under the Clean Air Act, but only by an Execu-
tive Order. 
Q2b. Last month, President Obama made the decision to withdraw EPA‘s reconsid-

ered ozone standard last month, citing feasibility concerns and the need for the 
‘‘best available science.’’ Prior to that decision, EPA‘s analysis claimed that the 
new standard would prevent 12,000 premature deaths a year. Was this anal-
ysis significantly different from the analysis conducted for CSAPR or the Util-
ity MACT? Did EPA rely on particulate matter co-benefits in this analysis as 
well? 

A2b. EPA’s supplemental RIA for the ozone standard reconsideration reported a 
range of estimates of avoided premature deaths for each of five different alternative 
standard levels. These estimates included premature mortality due to ozone and to 
PM2.5. The majority of the avoided premature deaths were due to particulate matter 
co-benefits rather than due to ozone. For example, for the 0.070 ppm alternative 
ozone standard, EPA estimated that ozone-related mortality would be reduced by 
250 to 1,100 deaths per year, while the benefits of coincidental reductions in PM2.5 
were estimated to be 430 to 4,200 deaths per year. Both sets of mortality reduction 
estimates were calculated in the same manner as for other RIAs such as CSAPR 
and Utility MACT. 

These coincidental PM2.5-related mortality risk reductions under a regulation that 
is not designed nor intended to reduce PM2.5 are called ‘‘PM2.5 co-benefits.’’ In the 
case of the ozone RIA, the PM2.5 co-benefits were based solely on estimates of re-
duced NOχ emissions, which EPA projected would cause ambient PM2.5 concentra-
tions to decline too, as a result of efforts to reduce NOχ to attain the tighter ozone 
standard. EPA is reporting PM2.5 co-benefits in nearly all of its air regulation RIAs, 
including the Utility MACT, in which PM2.5 co-benefits accounted for at least 
99.99% of all the benefits of that rule. (In that case, to co-benefits were due solely 
to reductions of SO2 emissions that would come from efforts to reduce acid gases 
required by the Utility MACT.) Thus the entire cost-benefit case for the Utility 
MACT rests on PM2.5 reductions, despite the fact that neither PM2.5 nor its pre-
cursor, SO2, are air toxics that are the target and sole purpose of the Utility MACT. 

PM3-related benefits are also calculated in a comparable manner in the CSAPR 
RIA. In the latter case, however, CSAPR is intended specifically to reduce ambient 
PM2.5 (to assist in attainment of the PM2.5 NAAQS) and thus in that RIA, those esti-
mates are categorized as direct benefits, not co-benefits. 
Q3. President Obama recently said that ‘‘I reject the argument that says for the econ-

omy to grow, we have to roll back . . . rules that keep our kids from being exposed 
to mercury.’’ What percentage of the benefits claimed in the Utility or Mercury 
MACT comes from mercury? 
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A3. Only 0.0004% to 0.011% of the benefits claimed in the Utility MACT comes 
from any air toxic reduction, and all of that is due to just one of the many air toxics 
in that rule, mercury. Stated in dollars, the benefits estimated from mercury in the 
Utility MACT RIA are between $0.5 million and $6 million per year, relative to the 
rule’s estimated annual cost of $10,900 million per year. These small benefits are 
estimated even though the Utility MACT rule is projected to reduce utility mercury 
emissions from 28.7 tons per year to 6.8 tons per year. 
Q4. In calculating costs for Regulatory Impact Analyses, EPA frequently cites single- 

year annual costs instead of net present value of cost streams. In your view, is 
this the appropriate approach to estimating regulatory compliance costs? 

A4. Regulatory compliance costs and benefits should be considered on a present 
value basis. EPA’s practice of reporting the costs and benefits for a single year can 
be misleading, especially if the baseline of emissions is declining after the single 
year selected. For example, PM2.5 and SO2, and NOχ can all be expected to keep 
declining after 2015 even if the Utility MACT rule is not imposed because there are 
specific standards already in effect that will take effect between now and 2020. 
However, EPA reports its PM2.5 co-benefits only for 2016, at a point in time where 
PM2.5 emissions should be on a steady decline through 2019 (which is the latest at-
tainment date for the 2006 PM2.5 NAAQS). Thus, there must be a declining trend 
in baseline risks, and hence PM2.5 co-benefits should be much smaller soon after 
2016, yet the annual costs will not decline. Thus, choosing 2016 as the single year 
for reporting the benefits and costs from the Utility MACT gives an overstated im-
pression of the size of the benefits relative to their costs. If a single year is assessed, 
it should be selected as the year in which all other existing regulations are fully 
implemented. At a minimum, EPA should report the trend in annual benefits and 
costs in future years. Nevertheless, a present value of costs and benefits would be 
a more sensible way of addressing this problem, rather than to report costs and ben-
efits only for a single point in time. 
Q5. Your testimony outlined EPA’s reliance on coincidental particulate matter co- 

benefits to justify a variety of Clean Air Act regulations. Executive Order 12866 
states that each ‘‘agency shall avoid regulations that are inconsistent, incompat-
ible, or duplicative with its other regulations.’’ 

Q5a. Does this reliance on PM co-benefits meet this requirement to avoid duplicative 
regulations? 

A5a. The practice of relying on PM2.5 co-benefits in RIAs for rules that are not ad-
dressing PM2.5 directly is inconsistent with the purpose of RIAs. The purpose of 
RIAs is to provide policy makers and the public with an understanding of which 
types of rules are best serving the public interest. RIAs are useful only if they can 
help identify laws and regulations that are not providing benefits in a degree that 
warrants the extra regulatory complexity that they impose on our society. The cur-
rent reliance on PM2.5 co-benefits is inconsistent and incompatible with this purpose 
because it masks the regulatory burden of new regulations that have few or no di-
rect benefits of their own. At the same time, any PM co-benefits that are deemed 
credible would be gained much more cost effectively by direct regulation of PM2.5 
itself, as already provided for by the Clean Air Act. Thus, reliance on co-benefits 
from pollutants that already have regulatory frameworks in place, such as PM2.5, 
allows RIAs to encourage growth in regulations that are unnecessarily duplicative 
of the existing provisions under the Clean Air Act to protect the public health in 
the most cost-effective manner, which is a serious concern if those regulations can-
not be justified based on their own direct benefits. 
Q5b. In your view, has EPA provided adequate evidence that it is not counting coin-

cidental and incremental PM2.5 reductions more than once for these various 
regulations? 

A5b. EPA states that it includes all existing regulations in its baseline, but never 
provides sufficient evidence in its reports or associated technical documentation for 
anyone to confirm that point. In addition, double-counting is almost surely occurring 
when multiple regulations are being analyzed simultaneously, rather than in a se-
quence that actually would allow each RIA’s baseline to account for all other regula-
tions that will be in effect by the time the additional new rule is actually being im-
plemented. Another problem in which double-counting occurs relates to EPA’s prac-
tice of reporting benefits for a single year. As I explained in my response to Ques-
tion 4 above, if the year selected for reporting benefits of a new rule is earlier than 
the year in which another existing rule would be fully implemented, then the bene-
fits reported for the new rule will effectively be overstated because they will be tem-
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porary in nature, and a few years later would be the benefits that were originally 
attributed to the existing rule. 
Q5c. What are the problems with taking PM benefits and spreading them around to 

other regulations that have insignificant benefits of their own? 
A5c. The practice of taking PM benefits that should be attributed to PM regula-
tions themselves and spreading them around to other regulations that have insig-
nificant benefits of their own subverts the entire purpose of RIAs, which is to help 
policy makers and the public recognize excessive and non-productive regulatory re-
quirements, and to be informed enough to decide whether certain laws and regula-
tions might be better to reform than to continue. The practice of attributing PM 
benefits to changes in PM exposures that are in attainment with the PM2.5 NAAQS 
also undercuts the motivation of policy analysts and EPA to grapple with whether 
those estimates are credible enough to tighten the PM2.5 NAAQS directly. If they 
are that credible, then the only cost-effective way to address those risks is via their 
direct regulation. Thus the practice of spreading PM benefits around to other regu-
lations also leads to cost-ineffective methods of dealing with the main air quality 
risks that our public health may be facing. 
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Questions submitted by Representative Judy Biggert 

Q1. On September 21st, NERA Economic Consulting released a new economic anal-
ysis on four major EPA rules affecting electric generating units: the Utility 
MACT; the Cross-State Air Pollution Rule; rules on cooling water intake struc-
tures, and the classification of coal combustion residuals as hazardous. What 
did this analysis find about the employment and electricity price impacts of 
these rules? 

A1. NERA’s analysis finds that these regulations will decrease employment and in-
crease electricity rates. On average over the period 2012–2020, when these four reg-
ulations are being implemented, NERA estimates 183,000 fewer jobs in each year. 
On average over the period 2012–2020, NERA estimates that electricity rates would 
be 6.5% higher on a national average basis. This electricity rate impact varies sig-
nificantly by region of the U.S., with a range from 0% to 14%. The largest rate im-
pacts are in regions that rely more extensively on coal-fired generation. A copy of 
the full NERA report on this analysis can be downloaded at http:// 
www.americaspower.org/sites/default/files/ 
NERA¥Four¥Rule¥Report¥Sept¥21.pdf. 
Q2. A recent analysis conducted by EPA found that the Clean Air Act results in $2 

trillion of economic benefits. Do you agree with this analysis? How did EPA ar-
rive at this figure, and what was the role of ‘‘willingness to pay’’ surveys that 
estimate the value of a ‘‘statistical life?’’ 

A2. The EPA analysis mentioned is summarized in an EPA report sometimes re-
ferred to as the Second Prospective Benefit-Cost Analysis of the Clean Air Act. This 
analysis attempted to estimate the benefits that will be derived by 2020 as a result 
of the 1990 Clean Air Act Amendments (‘‘CAAA’’). About 90% of the $2 trillion esti-
mate is due to projected reductions in mortality risk from reductions in ambient 
PM2.5 in 2020, relative to what EPA projected ambient PM2.5 concentrations would 
be in 2020 but for the 1990 CAAA. The $2 trillion is not an estimate of financial 
benefits, such as would appear in measures of GDP or average household income. 
Rather, this estimate is intended to reflect the improved ‘‘sense of well-being’’ of the 
U.S. population as a result of EPA’s projected large improvement in mortality risk, 
also known as willingness to pay (‘‘WTP’’). 

The WTP measure that EPA used to value the mortality risk reductions is called 
the value of statistical life (‘‘VSL’’). It is not the value assigned to an individual life. 
Rather, it is a summary statement of the WTP for a very small change in risk of 
dying, such as a change in risk of dying in a given year of one in 10,000. If that 
WTP is found to be an average of $800 across the entire affected population, then 
the VSL would be $8 million, which simply means that for every 10,000 people bene-
fitting from this amount of risk reduction, there would be one less life lost per year, 
and yet the aggregate WTP among those 10,000 affected people would be 10,000 
times $800, or $8 million. Hence, the WTP for this risk reduction would be $8 mil-
lion per expected life saved, or per ‘‘statistical’’ life saved. One difficulty with the 
estimate of VSL is obtaining a sound estimate of what people are actually willing 
to pay for those small risk reductions. EPA’s VSL estimate is based on a mixture 
of two types of evidence: (1) estimates based on wage data of what workers are will-
ing to give up in annual pay to work in jobs have lower on-the-job death risks and 
(2) direct questionnaires that present a certain hypothetical risk reduction oppor-
tunity to survey respondents and ask them to state what they would be willing to 
pay to have that risk reduction. Both of these methods present significant methodo-
logical difficulties. The VSL that EPA has used in this study is based on a review 
of 21 wage-risk studies and five WTP survey studies. All but one of the survey stud-
ies asked about WTP for changes in job and other accidental risks, rather than 
about disease risk. 

I do not agree with the $2 trillion estimate for several reasons, which are ex-
plained in more detail in a paper I co-authored with W. David Montgomery in June 
2011, which can be downloaded from the website of the National Taxpayers Union 
at: http://www.ntu.org/news-and-issues/energy-environment/macro¥vs¥wtp¥v19- 
pdf3.pdf. Three of the primary reasons I consider the $2 trillion estimate to be far 
overstated are: 

• (1) The size of the risk reduction being valued in the EPA analysis is far larger 
than the 1-in-10,000 to 1-in-100,000 risk reductions in the WTP studies from 
which EPA’s VSL assumption is derived. These values for very small risk 
changes cannot be simply linearly increased to represent values for much larger 
risk changes such as 1-in-1,000 to 1-in-100, but the latter are the levels of an-
nual risk change that EPA is attributing to the PM2.5 reductions from the 
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CAAA. Due to budget constraints, a valid WTP for these much larger risk 
changes, if it were to be measured, would likely be much smaller. 

• (2) I believe that the mortality risk change that EPA has assumed for each unit 
of change in average annual PM2.5 concentrations is overstated to the point of 
non-credibility. EPA is assuming a range on PM2.5 concentration-response rela-
tionships that implies that there is a 25% probability that PM2.5 caused more 
than 25% of all deaths nationwide in the U.S. when ambient concentrations 
were like those that existed in the period around 1980. 

• (3) EPA’s baseline of PM2.5 but for the 1990 CAAA is far too high. EPA assumes 
that no PM2.5 NAAQS standard would have been imposed if the 1990 CAAA had 
not been enacted, which is not a credible assumption. All of the authority nec-
essary to issue the PM2.5 NAAQS and its associated emissions regulations was 
provided in the Clean Air Act of 1977. In fact, the 1990 CAAA did not make 
any changes to Section 109 of the 1977 Clean Air Act, which is what established 
the NAAQS process that exists today. Thus, the PM2.5 baseline in EPA’s anal-
ysis is grossly overstated, and thus the $2 trillion of benefits due to reductions 
in PM2.5 ‘‘due to the 1999 CAAA’’ is also grossly overstated. 

Q3. If EPA had not incorporated coincidental particulate matter co-benefits (includ-
ing health benefits associated with reductions below the National Ambient Air 
Quality Standard), how many EPA Clean Air Act regulations would have 
passed a simple cost-benefit test in the last two years? 

A3. I interpret ‘‘pass a simple cost-benefit test’’ to mean that the estimate of an-
nual benefits exceeds the estimate of annual costs in the year that EPA analyzed 
in its RIA. The concept of ‘‘particulate matter co-benefits’’ only applies to rules that 
do not directly aim to reduce ambient PM2.5. I have identified 13 RIAs released in 
the last two years for emission-reducing rules under the Clean Air Act that do not 
directly aim to reduce ambient PM2.5. 

• Of these 13, two were to reduce greenhouse gases. Both of the greenhouse gas 
rules pass the cost-benefit test without accounting for PM2.5 co-benefits, but 
only because EPA has estimated that these rules will have negative costs, and 
so they would pass the cost-benefit test even with zero direct benefits. 

• The 11 remaining RIAs are for regulations of air toxics (‘‘NESHAP’’), ambient 
air quality standards (‘‘NAAQS’’) and new source performance standards 
(‘‘NSPS’’). Of these 11, not one passes the simple cost-benefit test without incor-
porating coincidental PM2.5 co-benefits, yet all but two do pass the cost-benefit 
test based on their PM2.5 co-benefits. (One exception is an RIA for a recently 
proposed rule for NSPS and NESHAP for the oil and natural gas industry. That 
RIA discusses PM2.5 co-benefits qualitatively, but does not provide any quan-
titative estimates; if EPA quantifies its co-benefits in a future draft of the RIA, 
that rule may also pass a cost-benefit test based on PM2.5 co-benefits. The other 
exception is a NESHAP for area sources from industrial boilers. In that case 
the cost lies just a bit higher than the high end of the estimated range of PM2.5 
co-benefits.) 
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Responses by Mr. J. Edward Cichanowicz, Consultant 

Questions submitted by Representative Andy Harris, Chairman, Sub-
committee on Energy and Environment 

Q1. Could you provide the Committee with your estimate of the number of electric 
generating units (EGUs) that will be regulated by the Cross-State Air Pollution 
Rule and the Utility MACT? Could you also provide the number or percentage 
of these units that will require additional air pollution control systems to com-
ply, and the number or percentage of those EGUs that may not be able to ac-
quire and install these systems in time to comply with the rules? 

A1. The Cross-State Air Pollution Rule (CSAPR) will require approximately 60 gen-
erating units to retrofit control technology. Approximately half of these units will 
not be able to install the required equipment by the CSAPR mandate. The Utility 
MACT, based on EPA estimates, will require 533 generating units to retrofit fabric 
filter control equipment, with 90 units also requiring ‘‘semi-dry’’ scrubbers. Signifi-
cantly less than half of these units will be able to comply with the Utility MACT 
mandate. 

In summary, about 600 units—approximately half of the 1,200 generating units 
in the U.S—will be required to retrofit control technology for both the CSAPR and 
the Utility MACT. Less than half of these 600 units will be able to meet the respec-
tive CSAPR or Utility MACT compliance mandate. 
Q2. Short of ceasing operations, are there any options available to these non-compli-

ant EGUs under the Clean Air Act that can guarantee these units can come into 
compliance without facing an enforcement by EPA or citizen suits? 

A2. The only option—other than ceasing operation—for non-compliant units is to 
switch the source fuel to natural gas, if adequate supplies and delivery pipeline are 
available. The cost for natural gas (in terms of cost per million Btu of energy con-
tent) significantly exceeds the cost of solid fuel (coal), which will proportionally in-
crease generating costs. Further, significant capital investment could be required to 
provide for natural gas access. 

The switch to natural gas is not perceived to be a realistic option on a national 
basis. 
Q3. In your opinion, what about EPA’s assumptions for installation timelines of pol-

lution control equipment is incorrect? If EPA were to fix the timeline problem, 
would you agree with the other technology assumptions they make? 

A3. As noted in my written testimony, EPA’s assumptions about the time required 
to retrofit the key control technologies—24 and 27 months depending on the control 
device—are too optimistic (e.g., presume a shorter schedule than realistic). Recent 
experience shows in most cases these control technologies will require 40–50 
months. As a result, it will not be possible for the complete national inventory of 
generating units to comply with the CSAPR. 

Some of EPA’s key technology assumptions are correct while others are not. As-
sumptions about the control capability of the selective catalytic reduction (SCR) 
‘‘catalytic reactors’’ for NOχ, and the flue gas desulfurization (FGD) ‘‘scrubbers’’ for 
SO2 are generally accurate. In contrast, EPA assumptions about the control capa-
bility of dry sorbent injection (DSI) to remove hydrogen chloride (HCI) are opti-
mistic. These overly optimistic assumptions address the (a) degree of HCI removal 
achievable, (b) availability of the highly specialized sorbent, (c) impact on power 
generation equipment, and (d) other environmental impacts such as solid byproduct 
management. 
Q4. How many power plants are currently utilizing dry sorbent injection (DSI) to 

meet the proposed Utility MACT requirements? How does their real world cap-
ture rate compare with EPA’s proposed standard? 

A4. Only two of the total of 28 generating units reported by EPA to apply dry sor-
bent injection utilize this approach at conditions that reflect the Utility MACT. 
Even these two units—which utilize western coal with low chlorine and high inher-
ent alkalinity—do not reflect the conditions that will be experienced by the national 
inventory of units that must comply with the Utility MACT. 
Q5. According to your testimony, fast-tracking pollution control in the manner advo-

cated by EPA could compromise design quality and equipment construction 
equipment. Should we also be concerned that EPA’s compliance deadlines could 
compromise worker safety? 



120 

1 See Figure 1-2 of ‘‘Feasibility of Retrofitting Fabric Filter Particulate Matter Control Tech-
nology to the Electric Generating Unit Inventory as Projected by EPA,’’ July 2011. 

A5. I have spent considerable time at plants during construction activities and 
heavy equipment maintenance. Worker safety should be considered in developing 
plans to fast-track installation, particularly conducting field work that requires relo-
cating or installing material with cranes. 
Q6. EPA has cited instances where pollution controls have been installed in less 

than the 40–50 month timeline cited in your testimony. Is EPA correct to use 
those examples as representative of the entire electricity industry? Is there any-
thing about those examples that make them significantly different than normal 
experience? 

A6. EPA is not correct in citing the examples noted for two reasons. First, the time 
required to complete a project cited by EPA does not include the total start-to-finish 
scope, but reflects only a portion of the work. Specifically, almost without exception, 
EPA estimates ‘‘start’’ time as when contracts for final engineering are awarded. 
EPA ignores the permitting and preliminary engineering steps that require signifi-
cant time. Also, some of the installations cited by EPA reflect less challenging appli-
cations than typically encountered. 
Q7. According to a report by the Clean Energy Group (CEG), a consortium of energy 

companies that stands to profit from EPA’s regulations, the amount of pollution 
controls required to satisfy CSAPR is less than the number of controls that in-
dustry installed between 2008 and 2010, proving industry can meet EPA re-
quirements. Is the CEG correct, or are there problems with its analysis? 

A7. Although it is true the number of controls required for the CSAPR is less than 
those retrofit between 2008 and 2010, the CEG ignores the difference in start time. 
In general, much of the work to install the control technologies that were completed 
in 2008 and 2010, as referenced by the CEG, was started in 2005. Many projects 
started prior to 2005. The key difference between the start times and deployment 
dates for these projects is due to the specifics of the Clean Air Interstate Rule 
(CAIR), the relevant mandate for projects installed during the 2008 to 2010 time 
period. Specifically, compared to the CSAPR, the CAIR offered a greater time period 
between when the rule was finalized and when units had to be in compliance. Fur-
ther, the CAIR contained provisions that offered a financial incentive for owners of 
generating units to deploy control technology early. In contrast, the CSAPR does not 
contain such provisions; in fact, the usual disincentives exist that penalize owners 
for early work for the CSAPR if the rule is not issued in final form as proposed. 

Questions submitted by Representative Judy Biggert 

Q1. The Environmental Protection Agency has claimed that they can provide a one- 
year extension for the 2015 Utility MACT compliance date. In your testimony, 
you outline the 10 steps needed to add pollution control equipment to an existing 
power plant. In your view, would a one-year extension provided on a case-by- 
case basis be sufficient to allow utilities to go through all 10 steps? 

A1. No. The one-year extension would help alleviate, but not eliminate, the signifi-
cant delay. Analysis that I have conducted for the Utility MACT (described in a ref-
erence submitted with my testimony) shows the extension of one year would enable 
only about 50% of the projects to be completed. 1 This same analysis shows that 
a two-year extension is required for about 95% of projects to be completed. 
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ADDITIONAL MATERIAL FOR THE RECORD 

REPRINT OF ARTICLE BY DR. ROGER O. MCCLELLAN, ADVISOR, TOXICOLOGY AND 
HUMAN HEALTH RISK ANALYSIS: ‘‘ROLE OF SCIENCE AND JUDGMENT IN SETTING 
NATIONAL AMBIENT AIR QUALITY STANDARDS: HOW LOW IS LOW ENOUGH?’’, Air 
Quality and Atmospheric Health (published online 01 June 2011). 
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LETTER FROM DR. ROGER O. MCCLELLAN, DVM, MMS, DSC (HONORARY) TO HONOR-
ABLE LISA P. JACKSON, ADMINISTRATOR, U.S. ENVIRONMENTAL PROTECTION AGEN-
CY, MAY 6, 2011. 
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MEMO FROM HONORABLE CASS R. SUNSTEIN, ADMINISTRATOR, OFFICE OF MANAGE-
MENT AND BUDGET, OFFICE OF INFORMATION AND REGULATORY AFFAIRS, SEP-
TEMBER 2, 2011. 
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