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L. INTRODUCTION

A recent scientific study claims that air pollution from power plants shortens the lives
of over 1,600 people in Georgia each year.! 2,581,516 Georgians live in areas that the
United States Environmental Protection Agency (EPA) has designated as failing to meet the
health based ambient air quality standard for ground level ozone.? Ozone is a powerful lung
irritant that can cause shortness of breath, coughing, burning eyes, chest pain, asthma attacks
and other respiratory problems as well as a lessened ability to fight off disease and infection.?
The 13 county Metro Atlanta area has exceeded EPA’s health based Natiorial Ambient Air
Quality Standard (NAAQS) for over two decades. The fact that Metro-Atlanta had almost
twice as many violations of the ozone NAAQS in 2002 as it did in 2001 is not a positive
trend. While some may try to blame this on the weather, it ignores the fact that we could
control emissions of ozone forming chemicals to avoid dangerous levels of ozone under any
weather conditions. However, as the ambient air monitoring data shows, we are not doing
that.

There are also significant economic consequences of air pollution. For example, the
US EPA has concluded that the direct benefits from the Clean Air Act from 1970 to 1990 had
a central tendency estimate of $22.2 trillion dollars. During the same period, implementing
the Clean Air Act had a direct cost of $523 billion. This means that the economic benefit of

the Clean Air Act outweighed the costs by more than a factor of 42. Georgia’s air pollution

! Death, Disease and Dirty Power, Clean Air Task Force, October 2000, at 22 available at
http://www.cleartheair.org/fact/mortality/mortalitystudy.vtml?PROACTIVE ID=cecfcfcecfccc6edeceScecfefef
cScecfc9cbeccacoeoe7e9c5ct.

? Smog Watch 2000, Clean Air Network, June, 2000 at 11 available at

http://www .cleartheair.org/fact/SmogWatch2000.pdf?PROACTIVE _[D=cecfcfcfcacacac8cbecScecfefefcScectea
cfc9c6e8cecec9cSct.

*Id. at 16.

* EPA, The Benefit and Costs of the Clean Air Act: 1970 to 1990 EPA Report to Congress, EPA-410-R-97-002,
Oct. 1997 at Abstract.



problems have reached such levels as to catch the attention of the media including major
local newspapers. See e.g. May 1, 2001 Atlanta Journal, “Bad air days: Atlanta ranks sixth in
pollution.”

Interposed between Georgians and the air pollution is the Clean Air Act. In simple
terms, the Clean Air Act requires the EPA to set standards for safe ambient air and then
requires air pollution control agencies to issue permits to major stationary sources of air
pollution as well as implement regulations to control pollution from mobile sources. The
permits for major stationary sources are designed to ensure that aggregate air pollution does
not exceed ambient air quality standards.

This petition concerns Georgia Environmental Protection Division’s (EPD) failure to
take the legally mandated steps necessary to end the two decade long public health tragedy of
excess ozone levels in the Metro Atlanta area. One of the key tools in our fight to end unsafe
levels of ozone is the requirement that before new facilities are constructed that will add
more pollution to the Metro Atlanta area, the owner of the new facility must obtain
reductions in pollutants from existing facilities that are greater than the levels of pollution the
new facility will emit. These reductions are known as offsets. Offsets must be real,
permanent, enforceable and surplus. Georgia EPD has issued amendments to the Title V
permits for seven coal fired power plants that are in or contribute pollution to the Metro
Atlanta nonattainment area. The Title V permit amendments claim to create offsets.
However, the offsets are bogus because they are not surplus. Rather other regulatory
provisions already require the reductions in the Title V permit amendments. In other words,

Georgia EPD has engaged in Enron-style accounting of double counting.



It is now up to the EPA Administrator. She can object to the seven Title V permit
amendments and thus move in the direction of protecting the health and economic well-
being of the millions of inhabitants of the Metro Atlanta area or she can allow business as
usual to go on, thereby watching as the decades of needless loss and suffering from unsafe

ozone levels continue.

II. PARTIES

The Sierra Club, a non-profit corporation, is one of the nation’s oldest and largest
environmental organizations. Founded in 1892, the Sierra Club has long been involved in air
pollution issues in Georgia and throughout the nation. The Georgia Chapter of the Sierra
Club has over 14,000 members. Sierra Club members and staff live, work, farm, recreate,
grow food, own land and structures, and obtain spiritual and aesthetic pleasure from locations
that are, and will continue to be adversely affected by the air pollution from the facilities in
this petition as well as the air pollution from the facilities that will use these bogus offsets.

Plaintiff Georgia Public Interest Research Group (“Georgia PIRG”) is a nonprofit
corporation organized under the laws of the State of Georgia with its primary offices in
Atlanta, Georgia. It has over 3,000 members across the State. Georgia PIRG is a non-profit,
nonpartisan consumer, environmental, and “good government” watchdog organization.
Georgia PIRG is part of the national network of state PIRGs that have a long history of
working to protect the environment, and haS been actively involved in national, state and
local clean air policy debates since the early 1970s. Georgia PIRG members and staff live,
work, farm, recreate, grow food, own land and structures, and obtain spiritual and aesthetic

pleasure from locations that are, and will continue to be adversely affected by the air



pollution from the facilities in this petition as well as the air pollution from the facilities that

will use these bogus offsets.

III. PREVIOUS PROCEEDINGS

The EPA granted final approvai of the Georgia Title V operating permit program on
June &, 2000. 65 FR 36398 (June 8, 2000). The Georgia Environmental Protection Division
(Georgia EPD) of the Georgia Department of Natural Resources is the agency responsible for
issuing Title V operating permits in Georgia. O.C.G.A. §§12-9-3(12), 12-9-4, 12-9-6(b)(3).

Georgia EPD issued draft Title V operating permit amendments for the Bowen,
McDonough/Atkinson, Yates, Hammond, Wansley, Scherer and Branch Steam-Electric
Generating Plants [hereinafter collectively “Facilities”). Georgia EPD granted the public a
thirty-day period to comment on the draft permit amendments. Sierra Club and Georgia
PIRG submitted written comments to Georgia EPD during the public comment period. See
Ex. 1. Georgia EPD then proposed the seven permit amendments to EPA. EPA did th‘
object. See http://www.epa. go%z/region4/air/permits/index.htm. Thus, the public’s 60-day
period in which to petition the EPA for an objection expires on November 18, 2002. See Ex.

2.

IV. FACTS

The Metro Atlanta area has been in nonattainment for ground level ozone for nearly a
quarter of a century. This means that for over two decades, millions of people have been
exposed to ozone that can cause babies to be born with heart valve defects, children to

develop asthma if they play outside and many other adverse health effects. See Ex. 4 (ozone



causes birth defects); Ex. 5 (ozone causes asthma in children who play outside). See
generally 1000 Friends of Maryland v. Browner, 265 F.3d 216, 220, n.2 (4th Cir.
2001)(ground level ozone is very harmful to human health). Elevated levels of ozone also
have significant economic effects beyond just increased health care costs and lost wages.
These economic effects include decreases in the productivity of agriculture such as tree
farms, which 1s one of Georgia’s largest industries.

In order to combat the evils of unsafe levels of ozone, the Georgia EPD created, and
the EPA approved a Metro Atlanta ozone nonattainment State Implementation Plan (SIP).
The Metro Atlanta SIP contains a requirement that before a new facility begins to emit
nitrogen oxides (NOx) in or into the nonattainment area, it must obtain a reduction of NOx
emissions from an existing source in an amount 1.1 times greater than will be emitted from
the new facility. Georgia Rules for Air Quality Control (Rule) 391-3-1-.03(c)15. These
emissions reductions are know as “offsets” because the new facility is suppose to be
offsetting its new pollution with reductions in existing pollution. Offsets must be real,
permanent, quantifiable, enforceable, and surplus. Rule 391-3-1-.03(13)(b)(1).

Georgia EPD attempted to create NOx offsets by amending the Titlz V permit for
seven Georgia Power power plants. Specifically, Plant Yates’ Conditions 3.2.3, 3.2.4 and
3.2.5}, Plant Bowen’s Conditions 3.2.6, 3.2.7 and 3.2.8, Plant Branch’s Conditions 3.2.3,
3.2.4, and 3.2.5, Plant Hammond’s Conditions 3.2.3, 3.2.4 and 3.2.5, Plant McDonough’s
Conditions 3.2.5, 3.2.6, and Plant Scherer’s Conditions 3.2.6, 3.2.7, and 3.2..8 of the above
referenced Title V permit amendments claim to create offsets for the 2003, 2004 and 2005

0ozone season.s

> The Permit Amendments are available at http://www.air.dnr.state.ga.us/sspp/titlev/issued.html




However, the reductions created by these conditions area also required by other
regulatory provisions. For example, the reductions contained in these Title V permit
amendments will also be required by the EPA’s NOx SIP Call which EPA has stated it will
issue a final rule for in early 2003 and require compliance by May 1, 2005. See 67 FR 8395,
8396 (Feb. 22, 2002). The reductions are also required for Plants Bowen and Scherer by the
New Source Review (NSR) and New Source Performance Standards (NSPS) of the Clean
Air Act. See United States v. Georgia Power, 99CV2859-JEC (N.D.Ga. 1999) and related
Notices of Violation.

Other regulatory provisions may also require the reductions contained in the Title V
permit amendments. For example, the Regional Haze SIP, the Metro Atlarita severe ozone
nonattainment SIP, the Georgia 2.5 micron particulate matter (PM fine) SIP and the 8-hour
ozone SIPs are all also likely to require the reductions found in the challenged Title V permit

amendments and more.

V. SUMMARY OF THE ARGUMENT
The offsets created by the Facilities’ Title V amendment are not surplus because they

are already required by the NOx SIP Call, as well as NSR and NSPS.

VI.  ARGUMENT

A. LEGAL BACKGROUND AND STANDARD OF REVIEW

The Clean Air Act is “Congress’s response to well-documented scientific and social
concerns about the quality of the air that sustains life on earth and protects it from .

degradation and pollution caused by modern industrial society.” Delaware Valley Citizens



Council for Clean Air v. Davis, 932 F.2d 256, 260 (3rd Cir. 1991). A key component of
achieving the Clean Air Act’s goal of protecting our precious air is the Title V operating
permit program. Title V permits are supposed to consolidate all of the requirements for a
facility into a single permit and provide for adequate monitoring and reporting to ensure the
regulatory agencies and the public that the permittee is complying with its permit. See
generally S. Rep. No. 101-228 at 346-47; see also In re: Roosevelt Regional Landfill, (EPA
Administrator May 11, 1999) at 64 FR 25336.

When a state or local air quality permitting authority issues a Title V operating
permit, the EPA will object if the permit is not in compliance with any applicable
requirement or requirements under 40 CFR Part 70. 40 CFR § 70.8(c). However, if the EPA
does . not object, then “any person may petition the AdminiStrator within 60 days after the
expiration of the Administrator’s 45-day review period to make such objection.” 40 CFR §
70.8(d); 42 U.S.C. § 7661d(b)(2)(CAAA § 505(b)(2)). “To justify exercise of an objection
by EPA to a [T]itle V permit pursuant to Section 505(b)(2), a petitioner must demonstrate
that the permit is not in compliance with applicable requirements of the Act, including the
requirements of Part 70. [40 CFR] § 70.8(d).” In re: Pacificorp’s Jim Bridger and Naughton

Plants, VIII-00-1 (EPA Administrator Nov. 16, 2000) at 4.



B. THE TITLE V PERMIT AMENDMENTS ARE NOT IN
COMPLIANCE WITH THE GEORGIA SIP
REQUIREMENT THAT OFFSETS BE SURPLLUS.

1. THE REDUCTIONS ARE NOT SURPLUS BECAUSE
THE NOx SIP CALL REQUIRES THEM.®

The EPA must object to a Title V permit amendment when it is not in compliance
with an applicable requirement. In re: Pacificorp’s Jim Bridger and Naughton Plants, V1II-
00-1 (EPA Administrator Nov. 16, 2000) at 4. Requirements in SIPs are applicable

requirements. 40 CFR § 70.2 applicable requirement (1). The Georgia SIF requires that:

(iv)For purposes of satisfying the emission offset requirements of this
subsection, the ratio of total emission reductions of nitrogen oxides to total
increased emissions of such pollutant from the new or modified electrical
generating units shall be at least 1.1 to 1 for emission offsets external or
internal to the contiguous area under common control at which the proposed
new or modified major stationary source is located. . . .

Rule 391-3-1-.03(¢c)15.
These offsets must be real, permanent, quantifiable, enforceable, and surplus. Rule
391-3-1-.03(13)(b)(1). Surplus means:

not required by any local, state, or federal law, regulation, order,

or requirement and in excess of reductions used by the Division in issuing any
other permit or to demonstrate attainment of federal ambient air quality
standards or reasonable further progress towards achieving attainment of
federal ambient air quality standards. For the purpose of determining the
amount of surplus emission reductions, any seasonal emission limitation or
standard shall be assumed to apply throughout the year. Emission reductions
which have previously been used to avoid New Source Review through a
netting demonstration are not considered surplus.

% Petitioners raised this issue in their Comment 1 at pages 2-3, attached as Ex. 1. Therefore, Petitioners
satisfied the requirement of 40 CFR § 70.8(d) that the petition points were raised with reasonable specificity
during the public comment period.



The offsets created by the seven Title V permit amendments do not comply with the
Georgia SIP because they are not surplus. To begin with, the reductions are not surplus
because they will be required under the NOx SIP Call which is both a state and federal
regulation. The Title V permit amendments require the seven power plants to reduce their
NOx emissions to 32, 335.8 tons per ozone season during the 2005 ozone season. See e.g.
Plant Bowen Title V permit amendment at Condition 3.2.8. The NOx SIP Call, however,
will place a limit on all Electric Generating Units (EGUs) in the top two-thirds of Georgia,
including Georgia Power’s seven plants, of no more than 29,416 tons of NOX per ozone
season. Even if Georgia created a NOx SIP rule that allocated all of its allowance to Georgia
Power’s seven plants, the seven plants would still be required by the NOx SIP call to reduce
its pollution to 29,416 tons per ozone season or less. See Ex. 6 at 2. Therefore, the
reductions contained in the Title V permit amendments are already required by the NOx SIP
Call, thus making them not surplus. EPA should object to the seven Title V permit
amendments on these grounds.

EPA may respond that it need only object to the permit condition that requires
reductions in 2005, because the seven power plants will not have to comply with the NOx
SIP call in 2003 and 2004. The problem with that approach is that in addition to offsets
having to be surplus, they also have to be permanent. Rule 391-3-1-.03(13)(b)(1). It would
be arbitrary and capricious to claim that offsets that only last for two years are permanent.

Georgia EPD responded to this comment by stating that since the NOx SIP Call rule
for Georgia was not final at the time Georgia Power Company submitted its applications and
still is not final, the NOx SIP Call cannot be considered in setting the baseline from which

the offsets are calculated. If one’s goal is to protect the environment, then Georgia EPD’s

10



approach does not make sense. The fact that the Georgia rule is not final because industry
has engaged EPA in a protracted legal battle delaying the final rule is not relevant. We do
know that the seven power plants will have to comply with the NOx SIP Call by May 1,
2005. 67 FR 8395, 8396 (Feb. 22, 2002). We also know that the NOx SIP Call will limit
NOx emissions from the seven power plants to below the 32,335.8 tons limit contained in the
Title V permit conditions. Thus, we currently know that the reductions required by the Title
V permit conditions are not surplus. Despite this knowledge, to determine that the NOx SIP
Call cannot be considered because it is not final is irrational.

It is worth noting that Georgia EPD’s approach would also be an invitation to
industry to challenge all rules that impose any emission reductions. Industry would benefit
from the delays caused by litigation, because they would get to take credit for reductions that

will ultimately be required by the delayed litigation.

2. THE REDUCTIONS FROM PLANTS BOWEN AND
SCHERER ARE NOT SURPLUS BECAUSE THEY ARE
REQUIRED BY NSR AND NSPS.’

The reductions achieved at Plants Bowen and Scherer are not surplus because these
reductions are also required by the New Source Review (NSR) and New Source Performance
Standards (NSPS) requirements of the Clean Air Act. EPA has determined that NSR’s PSD
is applicable to at least Unit 2 at Plant Bowen and PSD and NSPS are applicable to Unit 3

and Unit 4 at Plant Scherer. See United States v. Georgia Power, 99CV2859-JEC (N.D.Ga.

1999). See also Notice of Violation EPA-CAA-2000-04-0006 (Nov. 2, 1999). Attorney

7 Petitioners raised this issue in their Comment 1 at pages 2-3, attached as Ex. 1. Therefore, Petitioners
satisfied the requirement of 40 CFR § 70.8(d) that the petition points were raised with reasonable specificity
during the public comment period.

11




General Ashcroft has recently re-affirmed the validity of this and other enforcement actions.
NSR and NSPS would require Plant Scherer to reduce its emission rate to o more than 0.15
Ibs /MMBtu over a three hour average year round. This is substantially below what Plant
Scherer is currently permitted. Although Plant Bowen is permitted at 0.07 lbs/MMBtu, NSR
would still require reductions. To begin with, Plant Bowen is permitted to emit at 0.07
Ibs/MMBtu over a thirty day average. EPA Region 4 has stated, in the context of the PSD
permit for the Duke Murray Facility and other places, that a 30 day averaging time for a NOx
BACT limit is not acceptable. Thus, Plant Bowen would have to adopt a shorter BACT
limit. Moreover, Georgia EPD has indicated that BACT for coal fired plants is at least four
times the 0.07 1bs/MMBtu limit. See Ex. 7 at 2. These substantial results in the NOx
emissions rates would result in substantial results in the NOx mass emissions. Therefore, the
emissions “reductions” created by Conditions 3.2.6, 3.2.7 and 3.2.8 of Plant Bowen’s and
Plant Scherer’s Title V permit amendments are not surplus as they are required by NSR and
NSPS. EPA should therefore object to the permit because it does not comply with the
applicable requirement that offsets be surplus.

Georgia EPD responded to this comment by stating that the claims that NSR and
NSPS are applicable to Plants Bowen and Scherer are mere allegations. While this may be
true for Georgia EPD because it has refused to investigate this matter, EPA has determined
that NSR and NSPS are applicable. This determination is the basis upon which EPA could
issue its Notice of Violations and file its complaint. To the extent fhat the permitting staff is
not familiar with this information, Petitioners hereby incorporate by reference all of the
information upon which EPA based its decision to file the Notice of Violations and

complaint as well as information uncovered in discovery in the on going lawsuit. EPA would

12



need to articulate a rational basis for taking a position in responding to this petition contrary

to the position EPA took when it issued the Notice of Violations and filed its complaint.

However, since there is no rational basis to take a contrary position, EPA should object to the

Title V permit amendments.

VI.

Amendments for the seven facilities.

CONCLUSION

For the reasons explained above, Petitioners request that EPA object to the Title V

Dated: November 18, 2002

CC:

Georgia Power Company

Tel:
Fax:

241 Ralph McGill Blvd. S.E., Bin 10221

Atlanta, Georgia 30308

Ronald Methier

Georgia EPD

Air Protection Brach

4244 International Parkway,
Suite 120

Atlanta, GA 30354

13

Respectfully Submitted,
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Robert Ukeiley ~

Georgia Center for Law in the Public
Interest

175 Trinity Avenue, SW

Atlanta, GA 30303

404.659.3122

404.688.5912

Counsel for Petitioner Sierra Club,
and Georgia PIRG
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GEORGIA CENTER FOR LAW IN THE PUBLIC INTEREST

175 TRINITY AVENUE, SW
ATLANTA, GEORGIA 30303
404 659-3122, FAX 404 6885912
RUKEILEY@CLEANGEORGIA.ORG

VIA CERTIFIED MAIL AND E-MAIL
June 17, 2002

Mr. James P. Johnston, P.E.

Program Manager

Stationary Source Permitting Program _

Air Protection Branch / Environmental Protection Division
Georgia Department of Natural Resources

4244 International Parkway, Suite 120

Atlanta, GA 30354

RE:  Bowen Steam-Electric Generating Plant
Title V Permit Amendment 4911-015-0011-V-01-3

Branch Steam-Electric Generating Plant
4911-237-0008-V-01-3

Hammond Steam-Electric Generating Plant
4911-115-0003-V-01-3

McDonough-Atkinson Steam-Electric Generating Plant
4911-067-0003-V-01-3

Scherer Steam-Electric Generating Plant
4911-207-0008-V-01-2

Wansley Steam-Electric Generating Plant
4911-149-0001-V-01-6

Yates Steam-Electric Generating Plant
4911-077-0001-V-01-3

Dear Mr. Johnston:

On behalf of the Sierra Club and the Georgia Public Interest Research Group, 1
am writing to submit comments on the above referenced permit amendrents. These
comments will specifically address Plant Bowen’s permit amendment but are intended to
apply to all seven plants, unless otherwise specifically noted.




As you should be aware, the Metro-Atlanta area has not been in compliance with
the health based national ambient air quality standard for ground level ozone (smog) for
over two decades. This year, we have already suffered more violations of the one-hour
ozone standard than we suffered last year. This means that millions of Georgians are
subjected to air that puts them at risk of developing birth defects, asthma and other
respiratory illnesses and people with existing respiratory illnesses are consistently
subjected to air that can exacerbate these illnesses such as by triggering asthma attacks
for people who already have asthma. The Georgia Board of Natural Resources has
worked hard to try to address the smog problem by creating new regulations that are part
of the Metro-Atlanta Attainment State Implementation Plan (SIP). However, these
regulations only work if properly implemented by the Georgia Environmental Protection
Division (EPD). The proposed permit amendments contain several easily corrected flaws
that allow Georgia Power’s coal fired power plants to continue to endanger the health and
well being of the people of the 13 county Metro-Atlanta nonattainment area as well as
risk additional counties being designated as nonattainment. We ask you to fix these
permit shortcomings so that the people of Georgia, and especially the children and elders,
can breath easy. Specifically, our concerns are:

1) THE EMISSIONS REDUCTIONS CREATED IN CONDITIONS 3.2.6, 3.2.7,
AND 3.2.8 ARE NOT SURPLUS

Conditions 3.2.6, 3.2.7 and 3.2.8 claim to create an emissions cap that will create
offsets that can be used to meet the offset requirement for new units. This is not so for
several reasons.

To begin with, these reductions will be required under the NOx SIP Call.
Emission reductions cannot be considered surplus and used for emissions offset credits if
they are required by some other regulation or law. The NOx SIP Call will place a limit
on all EGUs, including Georgia Power’s seven plants, of 29,416 tons per ozone season.
However, Georgia Power is claiming that a reduction from 35,362 tons per ozone season
is a surplus reduction. Even if Georgia created a NOx SIP rule that allocated all of its
allowance to Georgia Power’s seven plants, the seven plants would still be required by
the NOx SIP call to reduce its pollution to less than 29,416 tons per ozone season.
Therefore, in order for reductions to be considered surplus, they must be reductions
below 29,416. In other words, the baseline can be no more than 29,416 if Georgia Power
wants to consider these reductions as surplus.

Furthermore, the reductions achieved at Plants Bowen and Scherer are not surplus
because the current emissions are in violation of the New Source Review (NSR) and New
Source Performance Standards (NSPS) requirements of the Clean Air Act. See United
States v. Georgia Power, 99CV2859-JEC (N.D.Ga. 1999). Again, in crder for emissions
to be surplus, they must not be required by other regulations or laws. Therefore, the
emissions “reductions” created by Conditions 3.2.6, 3.2.7 and 3.2.8 are not surplus as
they are required by NSR and NSPS.




Finally, the narrative notes that the EPD used the seven plant averaging plan
rather than the more stringent five plant averaging plan to determine the baseline. EPD
should use the more stringent five plant averaging plan for determining the baseline for
those 5 plants and then the seven plant averaging plan for the other two plants.’

2) CONDITION 3.4.11 AND 3.4.12 DO NOT MAKE IT CLEAR WHAT
TRIGGERS THE ALTERNATIVE EMISSION LIMIT.

From reviewing Conditions 3.4.11 and 3.4.12, it is not clear if cne violation of the
alternative emission limits in 3.4.7 - 3.4.10 during any ozone season requires an analysis
of all affected units under the SIP emission limit for the rest of the ozone season or just
one 30 day reporting period. In order for this Conditions 3.4.11 and 3.4.12 to be
enforceable as a practical matter, EPD should clarify whether one violetion of Conditions
3.4.7 - 3.4.10 triggers the SIP emission limit for the whole ozone season or just one 30
day period.

3) THE PERMIT DOES NOT CONTAIN MONITORING AND REPORTING FOR
THE ALTERNATIVE EMISSION LIMIT

The permit does not contain monitoring and reporting for the SIP emission limit
contained in 3.4.11 and 3.4.12. While the permit does contain a requirs for CEMS for
NOx, the permit needs to have the permittee monitor the heat input as well as other
factors to record the emissions in pounds per MMBtu. Further, the permit needs to
require that the permittee report the heat input and emissions in pounds per MMBtu for
all seven plants in the seven plant averaging plan in the biannual report.

4) THE EMISSION LIMIT ON THE CTs AT PLANT BOWEN NEEDS TO
CONTAIN AN AVERAGING TIME.

Condition 3.4.13 contains a limit of 50 ppm NOx for the combustion turbines at
Plant Bowen. However, this condition does not contain an averaging time. Without an
averaging time, the 50 ppm limit is meaningless. We would suggestion that EPD
consider a one hour averaging time but in no event should the averaging time be greater
than three hours.

5) THE PERMIT NEEDS TO INCLUDE A REQUIREMENT TCO USE CEMS TO
MONITOR FOR THE NOx LIMIT IN CONDITION 3.4.13.

Condition 4.2.2 requires a one time performance test of the combustion turbines at
Plant Bowen to demonstrate compliance with the NOx limit in Condition 3.4.13,
However, this performance test will not demonstrate compliance because it does not

' In the event that EPD does issue the permit, it should clearly state that Georgia Power cannot count the
reductions that it makes to comply with the permit as early reduction credits for the NMOx SIP Call.




require testing a various loads. NOx emissions tend to be significantly higher in
combustion turbines at lower loads.

In addition, the monitoring of average temperate, as required by Condition
5.2.3(j), is not an adequate indication of continuous compliance with the NOx limit. NOx
emissions can be influenced by a variety of factors beyond average temperature at the
inlet, such as weather conditions, fuel being used and load. Rather than requiring an one
time performance test, the permit should require a CEMS for monitoring NOx emissions
from the CTs. In addition, the permit should require the permittee to report all CEMS
data in its biannual reports.

6) THE PERMIT SHOULD REQUIRE GEORGIA POWER TO RECORD
MASS EMISSIONS MONITORED BY THE NOx CEMS

In order to properly monitor and report mass emission limits, Condition 5.2.1.b
should include a requirement that the CEMS record the NOx emissions in mass (pounds)
as well as ppm.

7) THE PERMIT MUST REQUIRE THE PERMITTEE TO SUBMIT ALL
MONITORING INFORMATION TO EPD.

According to 40 CFR § 70.6(a)(3)(iii)(A) and 42 U.S.C. § 7661(c)(a), permits
issued by state agencies must require the permittee to submit reports containing all
monitoring data at least every 6 months. Although this permit may require the reporting
of all excess emissions, exceedances, and excursions, this reporting of such deviations is
in fact required by § 70.6(a)(3)(it1)(B), whereas § 70.6(a)(3)(iii)(A) requires submitting
records from all monitoring. However, there is other monitoring such as monitoring for
NOx required by Conditions 5.3.10 and 5.3.11 for which there is no requirement that the
permittee report the monitoring information.

The fact that the permittee has to report violations is not enough. The public
needs to be able to review the “raw data,” as often times regulated entities make mistakes
in calculating violations. The Clean Water Act’s NPDES program provides a good
example. Under the NPDES program, permittees are required to report the raw data as
well as violations. Often times, permittees submit monitoring reports that do not have the
violations “box’ checked. However, a review of the raw data shows that there is indeed a
violation. This problem is equally likely to appear under the Title V program. Therefore,
consistent with the plain language of the regulation and law, the permit should require
Georgia Power to report all monitoring including, but not limited to, the monitoring
found in Conditions 5.3.10 and 5.3.11.

8) THE PERMIT CANNOT LIMIT THE USE OF CREDIBLE EVIDENCE
IN AN ENFORCEMENT ACTION.

As emphasized by the United States Environmental Protection Agency’s (EPA) Credible
Evidence Rule, 62 FR 8314 (Feb. 24, 1997), the Clean Air Act (CAA) allows the public,




EPD, EPA, and the regulated facility to rely upon any credible evidence to demonstrate
violations of or compliance with the terms and conditions of a Title V operating permit.
Specifically, EPA revised 40 CFR § 51.212, 51.12. 52.30, 60.11 and 61.12 to “make clear
that enforcement authorities can prosecute actions based exclusively on any credible
evidence, without the need to rely on any data from a particular reference test” [62 FR at
8316]. EPD must ensure that no permit purports to limit the use of credible evidence.
Moreover, the permit should include standard language stating that all credible evidence
may be used.

A. EPD Must Modify Statements that Purport to Limit Credible
Evidence.

EPD must ensure that its Title V permits contain no language that could be
interpreted to limit credible evidence. For example, condition 4.1.3 in the Facility’s
permit states that “[t]he methods for the determination of compliance with emission
limits listed under Sections 3.2, 3.3, 3.4 and 3.5 which pertain to the emission units listed
in Section 3.1 are as follows.” One could read this provision to stand for the proposition
that when a government agency or member of the public takes an enforcement action for
a permittee violating its permit, the enforcer can only rely on informat.on from the
methods of determination listed in the permit. This position is directly contrary to the
Clean Air Act requirements in CAA §§ 113(a), 113(e)(1) and 40 CFR § 51.212, 51.12.
52.30, 60.11 and 61.12, which allow anyone taking an enforcement action to rely on any
credible evidence. Therefore, Section 4.1.3 should be modified to allow for the
determination of noncompliance by any credible evidence.

B. EPD Should Include Standard Language in the Permit that Explicitly
States that Anyone Can Use Any Credible Evidence

The permit does not affirmatively state that any credible evidence may be used
in an enforcement action. EPA supports the inclusion of credible evidance language in
all Title V permits. As explained by the Acting Chief of US EPA’s Air Programs branch
[letter from Cheryl L. Newton, Acting Chief, Air Programs Branch, EPA, to Robert F.
Hodanbosi, Chief, Division of Air Pollution Control, Ohio Environmental Protection
Agency, dated October 30, 1998]:

It is the United States Environmental Protections Agency’s position that
the general language addressing the use of credible evidence is necessary
to make it clear that despite any other language contained in the permit,
credible evidence can be used to show compliance or noncompliance with
applicable requirements. . . . [A] regulated entity could construe the
language to mean that the methods for demonstrating compliance
specified in the permit are the only methods admissible to demonstrate
violation of the permit terms. It is important that Title V permits not lend
themselves to this improper construction.




In fact, EPA apparently sent a letter in May 1998 specifically directing EPL) to
amend its SIP to include language clarifying that any credible evidence may be used.
Nevertheless, while more than three and a half years have elapsed since EPA’s request,
the permit does not contain the necessary language.

While anyone may rely on al/ credible evidence regardless of whether this
condition appears in the permit, EPD should include credible evidence language in the
permits and permit template to make the point clear. Specifically, EPA has
recommended that the following language be included in all Title V permits [letter from
Stephen Rothblatt, Acting Director, Air and Radiation Division, US EPA, to Paul
Deubenetzky, Indiana Department of Environmental Management, dated July 28, 1998]:

Notwithstanding the conditions of this permit that state specific methods
that may be used to assess compliance or noncompliance with applicable
requirements, other credible evidence may be used to demonstrate
compliance or noncompliance.

We request that EPD include this provision in the permit to clarify the
acceptability of any credible evidence to demonstrate noncompliance vvith permit
requirements.

9) THE PERMIT AMENDMENTS SHOULD CONTAIN A SHORTER
AVERAGING TIME FOR ALL THE NOx LIMITS.

Conditions 3.4.7 through 3.4.12 all contain 30-day rolling averages. While this
30-day rolling average comes from the SIP, EPD should use 1its power under Rule 391-3-
1-.02(2)(a)3(i) and (ii) to lower the averaging time to three hours. As noted above. the
Metro-Atlanta area has been in noncompliance with the one hour ozonz NAAQS for over
two decades. Macon and Athens also are in violation of this NAAQS. Moreover, most
of North Georgia 1s out of compliance with the eight hour ozone NAAQS. This means
that the Director has failed and continues to fail to safeguard the public health, safety and
welfare of the people of the State of Georgia from ozone. It is unlikely that a NOx
emissions limit with a thirty day averaging time will bring Georgia back into compliance
with the NAAQS and thus safeguard the public health, safety and welfare of the people of
the State of Georgia. Rather, more likely is Georgia Power will continue to emit high
levels of NOx on hot, sunny days when our ground level ozone problen is worse and
emit lower levels on other days when emission reductions are not as critical. EPD can
reverse its absymal record of failing the people of the State of Georgia by reducing the
averaging time so that NOx emissions are reduced on days when it is most important; hot
and sunny days.

10) HOURS WHEN THE FACILIITES ARE NOT OPERATING SHOULD NOT
COUNT TOWARDS THE AVERAGES.

Conditions 5.3.12.b and 5.3.12.¢, as currently written, can be interpreted to allow
Georgia Power to include hours that it is not operating into its averages to determine




compliance with concentration based emission standards. EPD should re-write these
conditions to make clear that hours when a particular unit is not operating are not valid
hours and thus should not be included in the average used to determine compliance with
the concentration based emission standards.

In conclusion, we thank you for the opportunity to comment and sincerely hope
that EPD will take the steps it needs to finally protect the people of Georgia from harmful

air pollution.
Sincerely,

J i/ PR
A o
Robert Ukeiley
Counsel for Sierra Club and Georgia
PIRG

Cc: Ronald Methier
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Georgia Proposed Title V Permits

Title V Permits

http://www.epa.gov/regiond/air/permits/Georgia.htm

. Proposed o
State Source Name Pﬁuﬁggt Permit g:;g;?nne
Received
. 3321-215-
Golden Foundry & Machine
GA Company 00026V-01- 07/20/2002 || 11/02/2002
. 4911-015-
Georgia Power Company -
GA Plant Bowen 00112))V-01- 08/05/2002 || 11/18/2002
: 4911-067-
Georgia Power Company -
GA Plant McDonough/Atkinson 00035V-01- 08/05/2002 || 11/18/2002
oa |[Georgia Power Company - |lGl VT ocoe 000, | 1111812002
Plant Yates 3
. 4911-115-
Georgia Power Company -
GA Plant Hammond 000323V-01- 08/05/2002 || 11/18/2002
; 4911-149-
Georgia Power Company - K
GA Plant Wansley 00016V-01- 08/05/2002 || 11/18/2002
. 4911-207-
Georgia Power Company -
GA Plant Scherer 0008-2V-01- 08/05/2002 |} 11/18/2002
. 4911-237-
Georgia Power Company -
GA Plant Branch 0008;3V-01- 08/05/2002 || 11/18/2002
4911-233-
GA ||Sewell Creek Energy Facility |0042-V-01-)| 08/13/2002 || 11/26/2002
0
. i 2439-159-
Georgia Pacific Corp. -
GA Monticello Panelboard 00116V-01- 08/23/2002 || 12/06/2002
. . 3965-021-
YKK National Manufacturing
GA Center - Chestney Site 01766V-01- 09/06/2002 || 12/20/2002
Infand 2631-115-
GA ||Paperboard/Packaging, Inc. - 09/09/2002 || 12/23/2002
; 021-V-01-1
Rome Mill
GA ||WesTek, Inc. - Martha Mills | 2296-293- | 09/13/2002 || 12/27/2002
0003-v-01-
11/11/02
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L L1 | | |
. . 2631-193-
Ga |[Veyerhaeuser - FlintRiver 15y 01-|| 09/13/2002 || 12/27/2002
Operations 0
3728-215-
GA [|Cessna Aircraft Company 0174-v-03-]| 09/23/2002 | 01/06/2003
0
. : 2296-217-
Dan River, Inc. - Bibb ‘ )
GA Engineered Products Div. 0018-1V-02- 09/28/2002 || 01/11/2003
. 2273-313-
Ga |[ohaw industries - PlantNo.  io001.v-01-| 1010612002 || 01/19/2003
1
2621-175-
GA |[SP Newsprint Company 0004-v-01-|| 10/08/2002 || 01/21/2003
0
. . 2631-247-
GA |[PrattIndustries, Inc. - Visy lloo37.v.01-{ 10/08/2002 | 01/21/2003
Paper 0
. 2679-247-
Ga ||orattindustries, Inc. - Jett ooa7.v-02-{ 1010812002 | 01/21/2003
0
~ 2861-127-
Hercules Incorporated - ‘
GA Brunswick OOOZEJV-OZ- 10/10/2302 || 01/23/2003
Southern Natural Gas 4922-293-
GA ||Company - Thomaston 0025-V-01-]| 10/10/2002 | 01/23/2003
Station 3
. 2621-235-
Hollingsworth & Vose |
GA Company 0008-1V-O1- 10/11/2002 || 01/24/2003
. . 2436-159-
Georgia Pacific Corp. -
GA Monticello Plywood 00096V-01- 10/17/2002 || 01/30/2003
. . . 2439-159-
Georgia Pacific Corporation -
GA Monticello MDF 00126\/-01- 10/18/2002 || 01/31/2003
. 3341-133-
ALCAN Aluminum
GA Corporation 00016\/-01- 10/18/2002 || 01/31/2003
, . 4911-293-
West Georgia Generating
GA Facility L.L.C. 0027E)V-01- 10/22/2002 || 02/04/2003
. 3965-021-
YKK National Mfg. Center -
GA Ocumulgee Sit 00786V-01- 10/25/2002 || 02/07/2003
1455-277-
GA [|J.M. Huber - Marble Hill Plant{|0011-V-01-|| 10/30/2002 || 02/12/2003
0

For information about the contents of this page please contact Art Hofmeister.

http://www .epa.gov/regiond/air/permits/Georgia.htm
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Beparument of Nahwral Resourees

ENVIRONMENTAL PROTECTION DIVISION
JOE D. TANNER 270 WASHINGTON STREET, S.\W.
ATLANTA. GEORGIA 30334

Commissioner

1. LEONARD LEDBETTER ’ ’
Division Director January 16_, 1979

Mr. John C. White
Regional Administrator
Envirommental Protection Agency

Region IV : .
345 Courtland Street '

: ' EPA-RE
Atlanta, Georgia 30308 ATlﬁiogAIv
Dear John:

This letter is to transmit ten copies of the revisions to Georgia's State
Implementation Plan to attain and maintain campliance with ambient air
standards. The Plan was subjected to a public hearing on December 20th,
following a 30 day prior notice to the general public as recuired in Federal
Regulations for Implementation Plans. I am submitting the Plan to you under
authority granted to me 1ln Section 6 of the Georgia Air Quality Act of 1978.

Due to vehicle related pollution problems in the Atlanta and Columbus areas,
we require an extension to 1987 to achieve compliance with the ozone and
carbon monoxide air standards in Atlanta and the ozone standard in Columbus.
I request that ‘such an extension be granted to us. The need for this exten-
sion is indicated in the Plan.

Based upon the analyses and information in the Plan, I request that EPA
redefine the attainment status and boundaries of the areas previously desig-
nated nonattainment with the suspended particulate air standard in Sandersville
and Savannah. The Plan indicates the adjustments deemed appropriate.

The guality of the coments and the procedure EPA elected to use in presenting
them during our public hearinag on December 20th are of grave concern to me. I
considered the EPA camments detrimental to your program and ours. We have

been in contact with your staff to detemmine exactly what is necessary to more
fully explain and document the conclusions in the Plan and answer the comments

that were provided to us during the hearing. Many the issues raised were
unnecessary and unrealistic. In addition to the SIF, we are enclosing same

additional information in response to the EPA comments.

Due to the importance of having our Plan approved and the effects upon federal
funding and permitting of major sources in and around nonattainment areas, I

EPAAS 1PB026A1
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F Mr. John C. White
Page 2
Jamary 16, 1979

Sincerely,

J. nard Iedbetter
Director

Jll.:xcr

c: Governor George Busbee

b

request EPA's prompt review and action on the Plan submittal. If we may
assist in this regard in any manner, do not hesitate to contact me.

EPA4SIPRO2642
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Ambient Air Poliution and Risk of Birth Defects in Southern California

Primted In IL.SA

Beate Ritz,'2 Fei Yu,? Scolt Fruin,*® Guadalupe Chapa,* Gary M, Shaw,® and John A, Harris?

The authors evaluated the effect of air poliution on the eccurrence of birth defects ascertained by the California
Birth Defects Monitoring Program in neonates and fetuses delivered In southern California in 1987-1983, By using
measuremenms from ambient monitoring stations of carbon monoxide (CQ), nitrogen dioxide, ozone, and
particulate matter <10 um in aerodynamic diamater, they calculated average monthly exposure estimvates for each
pregnancy. Conventional, polytomous, and hierarchical logistio regression was ussd fo estimate odds ratios for
subgroups of cardiac and orofacial defects. Odds ratios for cardiac ventricular septal defecis increased in & dose-
response fashion with increasing eecond-month CO exposure (odds ratio (OR)zwd querme CO == 1.62, 85% confidence
interval (CI): 1.05, 2,48; ORary guarsie CO = 2,09, 95% CI: 1.19, 3.67; ORyp, quwiie CO = 2.885, 95% Cl: 1.44, 6.05).
Simitarly, risks for aortic arlery and valve defects, pulmonary artery and vaive anomaties, a1d conatruncal defects
increased with secand-manth ozone exposure. The study was inconclusive for other air politants. The authors’
resuits are supported by the specificily of the timing of the effect and some svidence from animal data; however,
this is the first known study fo fink ambient air pollution during a vulnerabls window of development to human
malformations. Confirmation by further studies is needed. A J Epidemial 2002;185:17-25.

abnormalities; alv poliution; carbon monoxide; cieft lip; cleft palate; environment and public health; heart defects,
congenital; ozone ‘

Recently, studics conducted in different countries such as Mechapistically, air pollutants could be involved in the

Chine, the Czech Republic, Brazil, Mexico, and the United
States velated ambient air pollution to adverse birth ottcomes,
specifically low birth weight, intrauterine growth retardation,
‘pretan birth, and fetal morntality (1-9). Our previous sludies
indicated that exposwre to high concentrations of catbon
meonoxide duxing the last rimester of pregnancy may increase '
the xigk of being of low-weight for texn birth and i3t expo-
sure 10 carbon monoxide and particulate matrer <10 Um in
acrodynamic diameter (PM,p) either shorly after conception
or before birth smay trigper preterm birth (10, 11). Risky of
sevexal commop birth defects including neural tube defects,
oral clefis, and caxdiovascular defects may be influenced by
exposice to spvironmental contaminants (12). However, few
epidemiologic studies have examived whether atnbient air
pollgtants affect sach risks.

Paceived for publicaion January 5, 2001, and accapted for pub.
lication July 8, 2001.

Abbreviations: CBDMP, Calilumnia Blrth Defsgle Monitoring
Program; Cl, confidence interval; OR, odds matio; PM,,, particulate
matter <10 wm I gerodynarrie diaretar,

* Department of Epidemiology, Sehool of Public Health, University
of Califarnia, L.og Angeles, Les Angeles, CAL

Z2Cemer for Occupatona! and Envionmental Health, Sehool of
Fublic Health, University of California, Los Angeles, Los Angeles, CA.

S Departnant of Biostatistics, School of Publle Health, University
of Califonia, Los Angeles. Los Angeles, CA.

“ Department of Environmental Health Seiences, Schast of Fublie
Health, Unlvarshty of Californig, Los Angeles, Los Angelms, CA

5 Califurnia Alr Mesources Board, Satramento, CA.

8 California Birth Defects Monitoring Program, Qakiand, CA.

Coneapondeancs 1o Dr. Baate Ritz, Department of Epidemioiogy,
School of Public Heatth, University of Californla, Los Angeles, PO.
Box 851772, Las Angelas, CA 80D95-1772 (e-mail briz @ucla edu).
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cuology of birth defects via hemodynamic, agoxic events;
oxidative stress; and toxicity to certain cell populations dur-
ing development. Ozone and carbon monoxide we loxic jn
the developing rat and produce skelolal malformations in
animals (13-13). Matemal exposure to low levels of nitro-
gen dioxide hag produced deficits in neuromuscular coordi-
nation in newborn mice (16); in humans, clevated exposure
6 oxidized nirrogen has been #sgociated with poor bisth out-
comes such as low birth wejght (17). Components of partic-
dlates such a5 meials or organic compounds could be felo-
toxic, For example, PM, has be¢n imaplicated us a risk facior
for infant mortality and preterm birth (7, 9, 11). However, no
known animal or human stwdies have examined the terato-
genic potantial of urban aic particuiates.

Since California has both 1 population-based birth defect
registry and an extensive air pollution monitoring nctwork,
we investigated whether majernal exposures o air pollution
were associated with elevated birth defect rislis in a cobort
of seuthern California infants and fetuses delivered betwesn
1987 and 1993. Vehicular raffic is the major souree of air
pollution in the metropolilan area of southern California and
is Tesponsible for producing cerbon monoxide, nitrogen
dipxide, fine components of PM, und ozone,

MATERIALS AND METHODS

Subjects and outcome

Data on birth defects were collected by the California Birth
Defects Monhoring Program (CBDMP) for four counties and
represented births i July [990-Tuly 1993 for Los Angeles,



Ll AL oso i LIAH UXFORD JOURNALS

- 18 Atz st al.

W yuo
igiooa

1989 faor Riverside, 19881989 for Sap Bernwdino, and
19871989 for Orange countics. CBDMP staff actively
review medical and genetics cebter records Lo ascertain cases
in these surveillance areas (18). Por this study, elipible cases
were all liveborn infants and fetal deaths disgnosed between
20 weeks of gesmation and 1 year after birth with isolated,
multiple, syndromic, or chromosomal cardisc or orofacial
cleft defects who 1) could be matched to California birth ot
fetal death repistry dam to obtain gestational age and 2ip code
of regidency at birth and 2) lived within 10 miles (16 km) of
&3 a7 Monitonng station (84 percent of all cases, of whom 78
pereent were born in Los Angeles County).

Originally, we grouped isolated cardinc defects into eight
diagnostic and anaomic subcategories, bul since we
observed too few cases in twe categorics to allow modeling
of pollutant elfcews (wricuspid and Epstein anomalies (17
with complets data) and hypoplastic right heart and com-
moh veniricle anomalies (13 with complete data)), this
paper presents regults for six groups only: 1) aortic defects;
2} defects of the atthym and atrium septum; 3) endocardial
and mitral valve defects; 4) pulmonary artery and valve
defects; 5) conotruncal defects including ietralogy of Fallot,
transposition of great vessels, runcus arteriosus cormmunis,
double outler right ventricle, and aorticopulmonary window;
and 6) venwicular septal defects not included in the
conotruncal category. All cardiac defects were confinmed by
aulopsy or by surgical reporls, catheterization, or echocar-
diogram. We divided orofacial clefts into jsolated cleft
palate and isolared cleft lip with or without cleft palate and
examined separately all malformations attributed to a syn-
drome, chromesomal defects, and multiple defects, that is,
all children diagnosed with more than one major anomaly.
In all, we created 11 malformalion groups for analyses
(table 1). ‘

Infants and fetuses were cligible as controls if 1) they
were bomm during the same period in which the CBDMP was
acive in_each county, they were born within at least 10
miles of an air mounitodng station i a 2ip code area for
which at least one cligible case was teporied, and nonc of
the gestational age information wes missing on their birth or
death cetlificaies (86 percent of al) eligible controls); and
2) they bad not been diagnosed with a birth defect by age 1
year. Of the 754,030 infants and fetuses eligible as coptrols,
we randomly selected 10,649 whosc covarigle information
was complelie (9,357 afler excluding those for whom infor-
mation on malernal education not rccorded prior to 1989
was missing) o achieve ¥ case-control rato of approxi-
mately 1:10 for defect-specific analyses. Addiional cases
and controls ware excloded from multivarisie analyses
~ becausc first-trimester data for one of the four air pollutants
examined was missing. Birth and felal death cectificates
were our only sources of risk-factor jaformarion other than
gir pollution measurements.

Exposure assessmert

We veed arabient air menitoring data for carbon monox-
ids, nitrogen dioxide, ozone, and PMy, collected by the
South Coast Air Quality Management District at 30 siations

beiween 1987 and 1993 tw ustimate exposure doring preg-
nancy, in general relying on the stadon nearest to the rosi.
dential zip code reported on birth or fetal death certificarcs.
However, while 22 stations collected carbon monexide and
nitrogen dioxide data, and 27 collected ozone data, only 11
were equipped with PM,, samplers. Overall, 23 stations col-
lected dara for at Isast three pollutants, but ng more than 10
stations collecied data simultaneously for all four pollurants.
In general, stations measwing all gaseous pollutants were
located predominantly in the western and coastal areas of
the Sonthern California Air Basin, while PM,, samplers
were concentrated in the castern and inland arcas. Thus,
there was little overlap between stations monitoring for the
three gaseous poliutants and those monitoring for PM,,
Since particulate and gaseous pollutant measures were less-
often collected simultaneously (e.g., carbon monoxide and
PM,;, overlapped at 11 stavions only), we bad to rely on sta-
tons farther removed from « residence to csmate PMy,
expogurcs. A member of our research team (S. F.) mamually
assigned to each zip code of maternal residegce the Taost zel-
evant monitoring station according to distance, topography,
major wind direction, and air flow in the Southern
California Air Basin.

By using the recorded birth or death date and gestational
age ai cither date, we averaged air pollution mocasured at the
assigned ambient station over each fatus’s first, second, and
third month of gesistion and, in addition, its second and
thitd trimester and a 3-month period prior to conception. For
these calculations, 24 hourly measurcments were available
for the tuee gaseons pollwants. but, for PM,,, we had to use
24-hour average measurements teken every 6 days. The rel-
cvant embryologie period for cardiac defects and orofacial
defects is wilhin the fiest 4-12 weeks of gestation (19, 20),

Sratistical methods

The effect of ambient air pollution on birth defects was
estimated by logistic regression, and, becanse we examincd
several air polluiants and birth defects, a hicrarchical (two-
level) regression mode! (a modilied version of the SAS-IML
program written by Witte et al. (21)) was used to adjust far
multiplc comparisons, as recommended by Greenland (22).
The first stage of this model is a polytomous logistic regres-
sion on all 11 outcome categorieg; the second stags is a fin-
ear modc] for the parameters of the main moedel (second-
stage model: § = Zx + 8; B is the fArst-stage coefficient for
s pollwtany, Z is the matrix of second-stage covariates that
predict the fivst-stage coefficients B, 7 is the vector of lincar
effects of the second-stage covariates (Z) on B, and S is a
vector of residual effects arising from interactions among
the second-stage covariates or from covariates not in Z). The
function of the second stage fs to constrain the distribution
of B in the first stage, that is, to shrink frst-stage cocHicient
estinates according to some prespecificd assumptions. We
examincd the effect of two different assumptions vo define
the secound-stage covaristes. For carbon monoxide and
ozone (measured in unlts of ppm and pphm, respectively,
but with comparable exposure ranges and effect sizes), we
assumed that within the same geslational period znd for all

Am J Epidemic! Vol. 158, No. 1, 2002
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TABLE 1. Demographlc charecteristics (%} of eligible childien and letueas deilvered alive ar dead batween 1987 end 1643 In four southarn Caltfornia countles

Pumonary . . Mubiple  Chamoesemsl  Syndromic
Coniro Infante Aartlo any  Conatuncal Vil MBI IR actatmdett TS o dolects with defocks wih deleats with
and tefses defects and wafvg detects dalacts dsfacts wlve defocts palle o paiate cardiag andior cardise ardfor cantiac andfor

{n=10848) (n=T24] anamalles fr1= 186 (0 =313 (= 487) {n=97) {ri= 248) {n=630) clefi defects  clefts dafects cleftg defiects

(n=248} {n =254} {n=834) {n = 224)
{nfant's gander
Male 51 62 4 [ 53 54 57 44 ag 45 50 54
Fenale 49 41 48 34 A7 46 42 56 a 58 60 44
Na prenalal care 2 1 4 3 2 2 4 2 t 1 3 3
tfuttple bilrihs 2 4 7 ] [} 2 3 q 2 3 2 5
Ho elblings 40 a8 43 40 48 4% 44 43 40 19 29 Al
Malemal raca
White 25 3% o) 29 23 24 32 3 24 25 18 25
Hesparde 56 48 51 a7 &7 &4 5§ 49 §6 [ ] 65 E|
Black 10 8 13 " (1] 12 4] ? 5 10 7 10
Aslan [ 4 5 9 ? 8 4 4 8 & § 4
Qthier d 4 4 4 4 4 2 8 4 2 4 9
Matemal ags
{years]
12 7 £ a 4 12 {1 14 9q " 7 10
20-4 27 24 21 26 24 27 26 24 3z 28 16 28
26-29 28 31 29 24 a7 6 30 24 26 26 Fal 28
- 21 20 22 27 21 23 23 24 20 22 23 21
434 't 18 (p:} 14 13 12 10 13 10 13 34 13
tatmnal
education®
{years}
<8 22 ;] 21 20 s 26 n a2 24 28 a8 29
-1 2 1g 23 20 1q 19 21 22 22 21 17 2!
{2 7 26 30 28 31 28 24 17 28 3 21 24
13-18 18 20 1a 17 19 14 s 21 15 15 16 13
216 12 17 13 1& 7 o 8 16 it q i 14
Boen belora 1980 24 23 24 ¢ 24 1q 23 24 26 19 19 7
Season at
carveption
Summer 22 25 22 22 23 24 28 20 22 22 19 26
Falt 30 28 koo i 28 29 22 24 a7 B 32 24
Winlec 7 29 24 26 27 23 27 28 29 21 23 30
Spring 21 2 24 23 z 23 24 ol 22 28 25 19

* {Matamal educallon was nol racarded on Califarrda birlh or (atal death cartificalas prior \o 1989;thus, the lofa! aursbars In each oufome category ave 9367 (controls), 262 (aortis), 213 {peimanary), (58
{canctiuncal), 28 (venxicular septal defact}, 452 {atriem), 88 {anducarial], 215 {cefl peiale), 541 {clatt lig wih or without cleRt palata], 199 (muldple}, 476 (chramosamat, and 234 {syrdromic).
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outcome categories, 1) each pollutant-specific coefficient B
has a common mesan for all outcome categories, 2) both pol-
Iutant coefficicnts have the same common mean, and 3) the
commen mean is (close to) zero (no effect for poliutanis).
Ve used semi-Bayesian estimation and set the prior (sec-
ond-stage) variance to 0.5, which corresponds to a prior that
95 percent of the uncertanty m the odds ratios for the factor
cffucts, the exp (B), is within an exp(2(1.96 X V0.5)) = [6-
fold spen such as 0.5 o 8.

We used indicator terms for quartiles of pollutant aver.
ages based on all subjects included in the analyses by period
{(xoonth) of gestation, and this paper prescnts results for sin-
gle- and multple-pollutant models. The most influcntial
gestational period of exposure was identified according to
the swength and pattern of the observed cffects and the
width of the confidence intervals.

To allow the hierarchieal models to converge in a reason-
ablc amount of timo with minimal loss of power, the size of
the control group was Iimited to 3,000 randomly sclected
from the larger control group (note that polytomous régres-
sion point estimates and confidence [imits changed minimaily
whept more than 1,000 randomly selected conuols were
included). We adjusted for risk factors that could potentially
confound the relation between outcomes and neighborhood air
poliution levels, These factors were maternal age (<20, 20-24,
25-29, 30-34, >34 years), malcmmal race/sthnicity (Whive,
Hispanic, Black, Asian, other), matcmal education (<9, 211,
12, 1315, >15 yesss), access o prenatal care (nooe vs. any),

infant gender, decade of infant’s birth (1980s vs. 19904}, par- .

ity (none vs. one or morc), birth type (singlc va. vultiple), lime
since last pregnancy (>12 momths), season of conception
(spring, summer, fall, winter), and other alr polintants.

RESULTS

The distribution of demographic factors and potential risk
factors for malfoomations is presented by case and control
suns in 1eble 1. As expecled, chromosomal defects were
associated with advanced masternal age (>34 years) and
somewhat with Jow maternal educational Jevel and lack of
preaatal care; isolated cleft lip with or without cleft palate
affected a higher proportion of males,

Hstimates derived frora crude and covariate-adjusted
models wers almost identical; thus, crude cffect estimates
arc not shown in wble 1, When cxposure quertiles were
used, first-aponth carbon mionoxide exposure cxhibited
somc effects on both isolawd cleft types byt lacked a dose-
response patiern for cleft palare, and effects were nov
obscrved conslsteatly in single- and multiple-poliutant mod-
els (results not shown), No other pollutant showed a consis-
ent effect on isolated orofacial clefts.

Duose-response patterns were observed for the following
outcomes and poliutants: 1) second-momhb carbon monoxide
exposure oo ventricular septal defecis (odds ratio (OR),q
quardle CATBOR TRODOXide = 1.62, 95 percent confidence inter
val (CI): 1.05, 2.48; ORsy quarass Carbon monoxide = 2.00,
95 percent CI: 1.19, 3.67, ORyg quunie Carbon mopoxide =
2.95, 95 pereent CT: .44, 6.05) (table 2) and 2) second-
month ozone exposure on aoruc artery and valve defects,

pulmonary artery and valve anomalies, and conotruncal
defects (table 2). Fuvthermore, the average =ffect sizcs and
patterns of second-month 0zonc exposuxe were Similar for
these defects and varied only shighdy from single- to
onltiple-poilutant models or when we adjusted for other
potential confounding factors. We did not observe cobsis-
tently inereascd risks and dose-responsc patterus for nitro-
gen dioxide and PM, afier controlling for the effects of
carbon monoxide and ozone on these cardiac defccts
(resuits not shown).

Adjustment for multiple comparisons using polytomous
(table 3) or hicrarchical logistic models (results not shown)
suggested that the second-month trends for ozone and car-
bon moaoxide for the four cardiac categories displayed in
table 2 remained stable no matler which of three assump-
tions about a common mean was used (e.g., ventricalar sep-
tal defects: ORppqgoq carbon menexide polytomons meger = 1-33; 95
pexcent CI 1.00. 1.78; OR g momin carbua mpussde hemeice modsl
1.32; 95 percent CI: 1.00, 1.75; aortic defects: ORangunous
aeane polyromous modat = 1.56; 95 percent CL 1.16, 2.09; ORypy.
ot o2one hicqarchioat modet = 1.53; 95 percent CL: 1.15, 2.03). A
negatve dose-response relation for third-month carbon
monoxidc and ozone exposures was obscrved for several
outcome categories, including aortic and veatricwar sepral
dclects, chromosomal defects, and orofacial clefts (rabilc 3),
Other than a possible negative effect for first-trimester
exposures, carbon monoxide and ozope were not associaled
with chromosomal, syndromic, of multiple malformations
with cardiac or cleft defects (ble 3).

Thus, for ozonc and carbop mobpoxide, 1) we found 2’
clser dose-response paticrn for aortic septum and valve and
ventnicular septal defects and possibly for conotruncal and
pulmonary artery and valve defects; 2) cfects were compa-
rable in size; and 3) increascd risks were observed for expo-
sures during the second month of pregnancy.

‘We found no consistent patiern of etfects for any other
pregnancy period (vesults not shown), Swatification
according w maternal age or race did not suggest effect
muodification by these factors, yet the numbers of cases in
most subsirats were too smaljl 1o be informative,

DISCUSSION

Although ambicnt air pollution has recently been linked
o several adverse pregnancy cotcornes {1-11), our resnhis
substantially extend the epidemiologic data op the potential
relation between increases in ambient air polivtants during
vulperable preghancy periods and congenital tmalforma-
tions. Compared with the few previous sidies on this topic,
our investigation 1) was large, 2) was population based,
3) enabled nearly complete ascertainment of cases, 4) exam-
ined vulncrable pregnancy poriods, and 5) considered poten-
tial confounders. To our knowledge, the only previous epi-
demiologic information on this topic comes from ecologic
studies conducted in Poland, the Czech Republic, and
Rugssia, where communities with high versus low levels of
ambicnt ar wxics were found to have increased rates of
beart defects (23), new mutations and mudtiple malforma-
Gons (24-26), and infanl mortality due 1o congenital mal-
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TABLE 3. PFesults (adjusted odds ratios (85% confidence intervala))* from pelytomous logistlc regrression modelst for carbon
monexlde and 0Zone exposure measured continucuslyd: for 11 matformation outcome categories,§ southern Calltornia, 1887-1993

Aartie Pulmenary valve Conotruncal Ventricular seplal  Atrlum ang striym  Endocardial and
defects delocts : delacts dvfecis saptum defects  mitral valve delacts
) {n=241) (n=185) (n=129) (n=23%) (= 385) (n=8Y)
Carbon monoxtgey
15t month 1.15(0.88,1.4%) 114 (089,1.53) 111 (0.78.1.57) 067 (0.75,1.28) 092 (075, 1.13)  O.71 Q.44, 1.18)
2ny month 0.88 50.65,1.14) 1.03 (0.74, 1.42) 0.98 (067, 1.45)  1.33 (1.00, 1.78) 1.09 go.m,tza) 1.02 §0.0.1.71)
Oarﬂ month 1.01 (0.77,4532) 084 (0.70, 1.28 1.00 (0.68, 1,44} QB0 (061,1.08) 0.86(0.77.7.18)  0.04 (0.56, 1.4D)
onel
16t month . 0.88(0.76.127) . 1.02(0.76,1.35)  1.07(0.76,t.50) 1.62(0.75,1.32)  1.01(0.82, 1.28)  1.23{0.78, 1.86)
2nd month 1.56(1.16,2.00)  1.34(0.96,1.87) 1.36(0.91, 2.09) 1.13(0.B4, 1.52) 085 (087, 1.07)  0.B1 (0.49, 1.36)
3rd month 0.70 (0.54, 0.80) 0.8D {0.88. 1.20) 0.98 (0.70, 1.38) 0.82 (9,71, 1.18) 1.01 (0.83, 1.23) 0,38 (0.57, 1.39)
Multiple Chromosomal "
matormations with Syn‘g‘_mm's;:;h rmalformations with (solaten Bmd;l‘eu ‘hp
cardiac or cleft ca :"r" cardiac or cleft cleh paigt "‘" ou
defect (e 2o0) defect (n=189) ot
{n = 180) = (n=407) (n =450
Camen monoxidey| .
15t morth 0.79 (0.59,1.05) 0.92(070,121) o.88 (0.70.1,063 412 (0.84.1.50)  1.09 (0.90, 1.32)
2ng morth 1.12 (0A1, 1.55) 1.0€ (0.78, 1.43) 0.83 (0.73. 1.17, 1.08 (0,78, 1.45) 0.84 (0.6, 1.17)
3y month 1.08 (0.78, 145y 0.52{0.86,1.22) 0.87 (0.70. 1.08)  0.71(0.52, 1.85)  0.90 (0.74, 1.11)
Qzons#
15t monn 1.16 (0.87, 1.54) 076 (0.57,1.02)  1.02 (0.84, 125}  1.09(0.B3, i.45)  0.89 (0.73, 1.08)
2rd month 0.04 (0.67.1.91) 0.3 (0.87.1.30)  1.00(0.88, 1.38)  0.95(0.68. 1.83) 1,13 (0.90, 1.40)
3nd monih 0.93 (0,70, 1.23) 1.10{0.84, 145)  0.80 (0.8€,088) 1.01 (078, 1.33)  0.B2 (0.78, 1.11)

= Adfustad for the following covariates: matemnal sthnicity Hispanle, matems! age (<20, 20~28, 30-94, 535 years), parity (Nune vs, Gne Or mMore), 588501 O

canception twinter, spring, summaer, f&all).

1 A continuels vasisble for thase log-lincar modsis was creaied by using maan vaives for anch quartile uf exposure.

1 Per 1 ppm ¢carbon monaxids and per 1 pphm gZong Incresse,
§ Resulls are based on 3,000 randemly selected control children,

1 Camon monoxide quartlie means (EPM). T&t month: 0.80, 1.34, 1.98, 3,35; 2nd monin: 0,80, 1.34, 1.94, 3.29; 3rd month: 0.78, 131, 1.8, 3.16 (range.

0.00-7.02).

# Dzone quarile means (pphm), 18t mondt 0.64, 1.52, 2.30, 3.42: 2nd monih; 0.64, 1.56, 2.42, 3.49; 3rd montr: .68, .66, 2.44, 3.49 (rangs. 0.14-3,84).

formations (27). Confounding by other risk factors differen-
tiglly disuibuled betwecn these communities and ecologic
bias could not be ruled ont.

Active and passive smoking may be the exposure most
compearable o air pollution in their potential to adversely
affect fetal development. Active maternal smoking during
prégnancy hos been associated with a number of birth
defects including ventricular septal defects and orofacial
clefts (28-36). Prenatal exposure of the humsn fetus to
tobacco smoke through matemal passive smoking has been
linked 1o low birth weight (37). While teratogenicity of side-
stream smoke has not been clearly demonstrated in bumans,
researchers have reported evidence of an unfavorablc osteo-
pathic effect of sidestream smoke on fetal development in
ats (38), '

Our results suggest that certein fetal heart phenotypes
may be susceptible o the edverse elfects of two ambient
pollutants, carbon monoxide and ozonc. One potential etio-
logic pathway rouy include the neural crest cell population.
Normal migration and differentiation of neural crest cclls
are importent for heart development (20). Furthermore,
neural crest cells are particularly sensibive to toxic insults
and respond by undergoing apoptosis, in part bacause they
lack antioxidative strcgs prowans (12, 39, 40). Ozone is a
very reactive molecule and a stong oxidizing agent that can
generalc superoxides, hydrogen peroxide, and hydroxyl rad.
icals (41); that is, it contributes to oxidative stress.

Kavlock et al. (15) found that environmentally high sxpo-
sure (o ozone (>126 ppm) during organogenesis was

etnbryocidal in rets, resulting ip largely increased resorption
of fetuses; high ozone levels ulso reduced skeletsl ossifica-
ton bul showed no other obvious teratogenic cffects. At
lower cxposure levels, ozone was observed o interact syn-
ergisticully with Lbe teratogen salicylate, ephancing feto-
toxic cffects in the exposed rats possibly by interfering with
detoxification of the teratogen or induction of oxidative
stress and vitamin B deficiency in the mother (15). Exposing
rets for 14 days to ozone at .4 ppm lowered their serum
retinol concentrations by aboul, 85 percent (42), and vitamin
A deprivation during development is known o cause
numerous congenital defects (43). Ozone prolonged the
elimination time of xenobiotics in the Tungs of several ani-
mals (44), and, while enzyme levels increased in the lung
following ozone exposurc, liver antioxidant enzymes
(supetoxide dismulase and glutathione peroxidase) were
concomitantly deprcssed (45). Thus, action of toxic com.
pounds in the atmosphere coinciding with increased ambient
ozone formation could be enhanced,

In experimental systems, carbon monoxide has been
demonstrated to 1) dacrease mwetabolization of xenobiotics
such as brozo-[z}-pyrene (13); 2) Inlerfere with metabolic
and wansport functions of the placenta (13); 3) have a toxic
effect on the dcveloping nervous system of rats (13);
4) produce minor skeletal malformations in mice and rab-
bits at relatively high doses (13): and 5) at lower doses,
cause a pumber of malformations jo & dose-depondent and
synergistic manter in mice deficient in protein intake dor-
ing pregnancy (46).

Am J Epidemiol Vo). 185, No. 1, 2002
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We observed an increased risk of several cardiac defests
for second-month carbon monoxide and ozooe exposures:
thus, the ttming of exposures is consistent with cardiac
development. However, we also found a roduced risk asso-
ciated with increased cxposures in the third month, This
observation mijght suggest a differential loss of certain
affected pregnancies not captured by the CBDMP aud may
be comparable to increased letal resorption rates observed in
apimal cxposwre studies (14). Por chromesomal defecis,
which manifest at conception, we observed 2 nsgatve asso-
ciation with carbon monexide for all 3 months of the first
uimesier, which may suggest that these fetuses are vulnera-
ble and more likely to die when exposed to carbon monox-
ide. Ascertainment bias due to prenatal diagnosis as well as
selective abortion of fetuses with ctowomosomal defects can-
not be ruled out These speculations cannot be addressed
without outcome information on all conceptions.

A large percentage of carbon monoxide, nitrogen diox-
ide, and the finc components of PMyo in the metropolitan
area of southern California is produced by the samc vehic-
ular sources, and these pollutants accumulate when trapped
over the city by inversion layers, especially doring the
colder seasons. Ozone 35 a secondary poliutant gencrated in
the roposphere from the prccussors nitrogen dioxide and
hydrocurbons, and it fellows the opposite seasonal pattern.
High levels of carbon monoxide during the wintsr arc
related to average wind speod affecting dilution and disper-
sion of cmissions, while low temperatures reduce surface
vertical mixing and cavse near-surface inversioms to be
stronger and last longer; high levels of ozone during the
summer are due to the contributions of sunlight w0 ozone
production (47), Thus, as expecied, Pearson's eorrelation
coefficients (r) for monthly air-pollutant averages during
the first wimester of pregoancy showed that, for the popu-
lation studied, carbon monoxide was most suongly comre-
lated with nitrogen dioxide (r = 0.73), less strongly with
PM;p (m = 0.32), and negatively correlated with ozone (7 =
=0.72). Furthermore, sharp carbon monoxide gradients can
occur near sources Such as areas with 2 high vehicle den-
sity, contributing to a nonhemogeneous spatial distribuion
of carbon monoxide in close proximity to sources such as
freeways. Becavse of prevailing onshore wind patterns,
ozone shows a west-east gradient in the Southern California
Alr Basin, with higher levels in the castern and imland
areay. If varjations in cxposure levels were mostly attribut-
ablc to seasonal and not regional differences in air polln.
tion, zisk factors would also bave o vary seasonally to
confound the relation we observed with air pollution.
However, while confounding by unmeasored seasonal fac-
tors is possible, we found that our effect estimalcs were sta-
ble or even strengthened when our models included a term
for scasou of conception,

We were unablc to evaluate scveral potential risk factors
for birth defects, including marsrnal smoking, occupational
exposures, vitamin supplement use, diet, and obesity,
becausc they are not adequately reported on Califoraia bixth
certificales. However, if these factors vary seasomally
and/or are comrelated with socioeconomic slatus, we may
have indirectly adjusted for them to some extent by includ-

Am J Epidemlol  Vol. 185, Ne. 1, 2002

ing semason ol conception, matcrnal education, and race/
¢thmicity in our models. '

Estimating individual average expusures during specific
gestational months by relying on the ambient air moritor-
ing station closest to the maternal rcsidence at delivery
may have rocsulted in exposure misclassification.
Particulate measuring stations were ony average located far-
ther away from residences and may have provided the least
accurate surrogaic measures for personal exposure.
Potential sources of exposurs misclassification for all pol-
lutants include the following: 1) rcsidential addresscs
reporicd on birth certificatcs might be more indicative of
the last than the first months of pregnancy (48) and 2),
addifional exposure misclassification might have occurred
it mothiers spent substantial amounts of time during preg-
nancy outside their residental air monitoring district, such
as while working or in microenvironments with higher ot
lower concentradons of specific pollutants; one such high-
exposure source for carbon roonoxide is jn a vehicle while
commuting (49). In addition, differences between outdoor
and indoor pollutant levels, and thus personal exposures,
depend on residential air exchange rates, physical activity,
and time spent at home and may have further contributed
to exposure misclassification. These etrors are assumed to
be nondifferential with respect to case or control status.
Thus, we assume that such errors would have underesti-
mated the sffects. In fact, a recent study showed that when
area-wide measures of exposure to air pollution, such ay
those obtalned From fixed-site monitoring stations, are
used as proxies for personal exposures, cstimumtes of pollu-
tant effects are generally smaller than thosc based on expo-
sure levels determined by personal sampling (50).

In conclusion, our results suggesl that, in southsm
California, exposure to increiased levels of ambient carbon
monoxide during pregnancy may coniribute to the occur-
rence of ventricular septal defects und exposure to
incyeased Jevels of ozone may elevate the risk of aortic
arlery and valve defects, and possibly also of pulmonary
artery and valve anomalies and of conotruncal defects.
While our results for cardiac defects are supported by the
speeificity of the embryslogic and exposure tring and
some cvidence from animal data, these initial findings
need 10 be confinmed by further stndies.
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Asthma in exercising children exposed to ozone: a cohort study

Rob McConnell, Kiros Berhane, Frank Gilliland, Stephanie J London, Talat Islam, W James Gauderman, Edward Avol,

Helene G Margolis, John M Peters

Summary

Background Little is known about the effect of exposure to air
pollution during exercise or time spent outdoors on the
development of asthma. We investigated the relation between
newly-diagnosed asthma and team sports in a cohort of
children exposed to different concentrations and mixtures of
air poliutants.

Methods 3535 children with no history of asthma were
recruited from schools in 12 communities in southern
California and were followed up for up to 5 years. 265 children
reported a new diagnosis of asthma during follow-up. We
assessed risk of asthma in children playing team sports at
study entry in six communities with high daytime ozone
concentrations, six with lower concentrations, and In
communities with high or low concentrations of nitrogen
dioxide, particulate matter, and inorganic-acid vapour.

Findings In communities with high ozone concentrations, the
relative risk of developing asthma in children playing three or
more sports was 3:3 (95% Cl 1-9-5-8), compared with children
playing no sports. Sports had no effect in areas of low ozone
concentration (0-8, 0-4-1-6). Time spent outside was
associated with a higher incidence of asthma in areas of high
ozone (1-4, 1-0~2-1), but not in areas of low ozone. Exposure
1o pollutants other than ozone did not alter the effect of team
sports.

Interpretation Incidence of new diagnoses of asthma is
associated with heawy exercise in communities with high
concentrations of ozone, thus, air pollution and outdoor
exercise could contribute to the development of asthma in
children.
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Introduction

Asthma is the most common chron:c disease of childhood;
asthma prevalence and incidence Lave been increasing in
children in developed countries during the past few
decades."” Causes for this epidemic are unknown, although
changes in frequency and severity of early-life infections,
diet, and exposure to indoor allergens and to indoor and
outdoor air pollutants have all been linked with asthma.

Cross-sectional studies™ have saown that competitive
athletes have a high prevalence of asthma and exercise-
induced bronchospasm or bronchial hyper-reactivity.
Possible mechanisms for this association include increased
inhalation of cold air, allergens, or air poliutants, increased
response to respiratory infectons, and increased
parasympathetic tone.** Various mechanisms could be
linked with sports-associated asthma. However, few
epidemiological investigations have all been done, and there
have been no prospective studies of asthma in competitive
athletes or children playing team sports.’

Acute exposure to ozone and other outdoor air pollutants
exacerbates asthma;’ the chronic =ffects of air pollution
have been less studied, but combustion-related air pollution
is not thought to cause asthma.® However, this conclusion is
based on studies in which personal zxposure was measured
with community air pollution monitors. The true dose of
outdoor air pollutants to the lung depends on local
pollutant concentrations, which may vary within a
community, and on personal habits such as time spent
outside and physical "activity. People exercising outside
should receive greater doses of outdoor pollutants to the
lung than those who do not, and thus be more susceptible
to any chronic effects of air pollution. Because the onset of
asthma might cause athletes to reduce their levels of
exercise, cross-sectional studies are not an appropriate way
to measure the causal relations between exercise, air
pollution, and asthma.

We postulated that children engaged in team sports in
polluted communities might also be at high risk of asthma.
Because the amount of time spent playing sports is an
individual factor that affects exposure to ambient pollution,
this approach avoids many biases of studies of air pollution
that have relied on between-comununity comparisons of
rates of asthma and other illnesses. We assessed the
association of playing team sports with subsequent
development of asthma during 5 years of follow-up of
participants in the Southern California Children’s Health
Study. Study communities were selected on the basis of
concentrations of ambient ozone and other pollutants.’

Methods

Participants

We selected 12 communities in southern California for
variability of concentrations of ozone, particles with
aerodynamic diameter less than 10 pm (PM,), and
nitrogen dioxide (NO,).* In 1993, in each of the 12
communities, we recruited around 150 children aged 9-10
years, 75 aged 12-13 years, and 75 aged 15-16 years from
schools in areas of the communities with stable, mainly
middle-income populations. All children from targeted
classrooms were invited to take part; participants completed
a baseline questionnaire with help from their parents. In
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early 1996, we recruited an additional cohort of around 175
children aged 9-10 years from every community. Children
were followed up and interviewed yearly until 1998 (or
until 1995, for children aged 15-16 years at entry).

Procedures

Children were excluded if they answered yes to “Has a
doctor ever diagnosed this child as having asthma?” on the
baseline questionnaire sent home to every child’s parents or
if a child answered yes to the question “Has a doctor ever
said you had asthma?” on a questionnaire administered by
an interviewer in 1993 (or in 1996, for the 1996 cohort).
We ascertained history of wheezing in the baseline
questionnaire with the question “Has your child’s chest
ever sounded wheezy or whistling, including times when he
or she had a cold?” A study interviewer administered a
questionnaire yearly to every child. Children were classed
as having newly-diagnosed asthma in the year that they first
answered yes to the question “Has a doctor ever said you
had asthma?”

A question on the baseline questionnaire asked “Has
vour child been on any sports teams in the past
12 months?” and, if the answer was yes, “what teams?”
Children were grouped into those who played no team
sports, and those who played one, two, and three or more
sports. The question had eight answer options, including
sports with high merabolic indices, typically involving six or
more times resting work expenditure (basketball, football,
soccer, swimming, and tennis), low metabolic indices,
typically involving less than six times resting work
expenditure (baseball, softball, and volleyball), and other
sports.’” For some analyses, children who played sports
were grouped into those who played at least one high
activity sport and children who played no high acrivity
sports, but at least one low activity sport.

In the baseline questionnaire we also obtained
information on children’s sex, age, race and ethnic origin
(Hispanic, non-Hispanic white, ‘Asian or Pacific Islander,
African American, or other), history of allergies, reported
time spent outdoors, current maternal smoking, history of
asthma in either parent, membership of a health insurance
plan, and family income. We split each cohort (1993 and
1996) into children playing more than the median time
outdoors and those playing less. We classed families as
having low socioeconomic status if their income was less
than US$15 000 (or, if income was not reported, if the
responding parent had not completed a secondary school
education). We defined high socioeconomic status as family
income of $100 000 or more (or, if income was not
reported, by responding parent having received
postgraduate training). We classed remaining families as
having middle socioeconomic status. Body-mass index
(BMI) was calculated from children’s heights and weights
at the time of the first interview of the child, and was used
to divide children into quartiles for analysis.

We established air pollution monitoring stations in all 12
communities, and measured pollutant concentrations from
1994 to 1998.>'" Every station monitored hourly concen-
trations of ozone, PM,,, and NO,. PM,, (particulate mass
less than 2-5 pm in diameter) and acid vapour were
measured with 2-week integrated samplers. Yearly means
were calculated from 24-h mean concentrations of ozone,
PM,,, and NO,; from 10:00 h to 18:00 h mean
concentrations of ozone (ozone, ,); and from a daily
maximum 1-h ozone concentration. We also calculated
yearly means from 2-week mean concentrations of PM,;
and inorganic hydrochloric and nitric acid vapour. We
calculated 4-year mean concentrations (1994-97) in every
community for every pollutant. We used 4-year means to

rank communities because between-year variation was
small,’' and these means provided more stable estimates of
exposure than yearly means. For every pollutint, we
grouped the 12 communities into six with high 4-year mean
concentrations and six with low concentrations. For some
analyses, communities were stratified by tertiles of selected
poliutants.

Statistical analyses

Before grouping into high and low poliution communities,
Pearson correlation coefficients were calculated to measure
the relaton between different pollutants in the 12
communities. Relative risks (hazard ratios) of astama for
living in a high or low pollutant community, adjusted for
ethnic origin, were evaluated for every pollutant with a
multivariate proportional hazards model. We stratified
baseline hazards by age and sex. We selected age groups to
divide the 9-10-year-old cohort by median age at study
entry, and for least overlap of this cohort with other
cohorts. Age groups were: younger than 9-7( years,
9:70-11-49 years, and older than 11:49 years. To establish
whether ozone had more effect tha:a NO, (which was highly
correlated with particulate pollutants and acid), the effect of
team sports on the risk of new asthma was assessed in every
pollution setting. To assess whether type of spor: played

Number playing sports*

Sex (p<0-0001)+

Girls 837 (46%)
Boys 1097 {(67%)
Age (years; p=0-06)

Younger than 9-70 646 (55%)
9.70-11-49 647 {54%)
Older than 11-49 641 (59%)
Ethnic origin (p=0-0001}+}

Non-Hispanic white 1239 (61%)
Hispanic 481 (50%)
Black 80 (46%)
Asian 82 (45%)
Other 52 (50%}
BMI quartile (p=0-09)+

1 486 (56%)
2 493 (57%)
3 501 (58%)
4 452 (52%)
Allergies (p=0-01)t

No 1392 (54%)
Yes 462 (59%)
Asthma in family (p=0-29)+

No 1560 (57%)
Yes 266 (54%)
Socioeconomic status (p<0-0001)}

Ltow 308 (40%)
Medium 1221 (59%)
High 373 (69%)
Maternal smoking (p=0-01)+

No 1729 (56%)
Yes 185 (50%)
insurance {p<0-0001)*

No 226 (43%)
Yes 1675 (58%)
Wheeze (p=0-25)*

No 1488 (55%)
Yes . 446 (58%)
Time outside (p<0-0001)*

Low 840 (50%)
High 948 (62%)

*Total number of participants varies because cf missing values. tp value
based on x? test for homogeneity. BMi=body-m 1ss index.

Table 1: Distribution of baseline characteristics of children by
participation in team sports
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N (incidence)* RR (95% CI)
Number of sports played
0 104 {0-022) 1-0
1 0 (0-026) 1-3 (1-0-1-7)
2 6 (0-021) 1-1(0-7-1-6)
=3 9 (0-033) 1-8 (1-2-2-8)

N=number of cases of asthma; RR=relative risk (hazard ratio), adjusted for
ethnic origin, and for stratified baseline hazards by sex and age group.
*Denominator=person-years of follow-up.

Table 2; Effect of sports on incidence of asthma diagnoses

was relevant, models containing indicator variables for each
type of sport or a linear term for total number of sports
played were compared with our final model with the Akaike
Information Criterion (AIC) to see whether a model with
information on specific sports was better than models
without such information. We also assessed effects of
community, history of allergy, family history of asthma,
membership of a health insurance plan, BMI, current
maternal smoking, and socioeconormic status. Analyses were
done with the Statistical Analysis System (version 8.1)
software package.

Role of the funding source

The California Air Resources Board helped establish the air
pollution monitoring network and helped collect the air
pollution data from this network for use in the study.

Results

5762 (79%) of eligible children completed baseline
questionnaires. 479 children were excluded because they
were not at school at the time of a questionnaire
administered during the entry year by an interviewer, and
an additional 883 were excluded for a history of asthma. We
excluded 312 children because of missing or “not known”
answers 1o questions on wheezing, and 26 for a history of
cystic fibrosis, severe chest injury, or chest surgery. 527
additional children were excluded who did not have at least
1 year of follow-up. 3535 children were included who did
not have a history of asthma and who were available for
follow-up, 2752 (78%) of whom had no history of
wheezing. At study entry, 65 children had missing
information about the number of sports played. 1934 (67%)
children played sports. Only 273 (8%) of 3470 children
played three or more team sports. Several factors were
associated with number of team sports played
(table 1). Girls were much less likely to play team sports
than boys, and children in the top quartile of BMI were
slightly less likely to play sports than those in other quartiles.
Hispanic and non-Hispanic white children were more likely
to play three or more team sports. Although family history
of asthma was not associated with team sports, a child’s
history of allergy was associated. Children from families
with low socioeconomic status and with the related
characteristics of a mother who smoked and lack of health
insurance, were less likely to play sports. Spending more
time outside was also associated with playing sports.

Children with wheeze were not less likely to play sprorts.

We analysed the relation between newly-diagnosed
asthma and number of sports played (rable 2).
265 children developed asthma, 259 of whom had provided
complete information on sports. Across all comynunities
there was a 1-8-fold increased risk (95% CI 1-2-2-8) for
asthma in children who had plaved three or mecre team
sports in the previous year. There was a linear trend of
increasing asthma for the total of eight possible team sports
played (relative risk 1-1 per team sport played, 1-0--1-3).

Table 3 shows the profile of each pollutant in high and
low pollution communities. Ever. communities with low
ozone,,,s had high mean 4-year concentrations, up to
51 parts per billion. The hizh and low pollution
communities were the same for NO, PM,,, PM,, and acid,
which was not surprising as 4-year mean concentrations of
these pollutants were highly correlated across communities:
from #=0-65 for NO, with PM,,, to 0-96 for PM,, with
PM,,. Ozone,, ,;, although highly correlated with mean daily
1-h maximum ozone concentration (0-98) and with 24-h
mean ozone (0-72), was not strongly correlated with the
other pollutants. The highest correlation of ozone,, , with
other pollutants was with acid (0-48).

Risk of developing asthma was not greater overall
in children living in the six high pollution communities than
children living in the six low pollution communines, after
adjustment for stratified baseline hazards for age and sex,
and for ethnic origin, irrespective of which pollutant was
used to classify communites as Ligh or low. The relative
risks were 0-8 (0-6-1-0, p=0:08) for ozone,,, 07
(0:6-0-9) for daily maximum ozone, and 1-1 (0-9-1-4) for
24-h ozone. For NO,, PM,,, PM_,, and acid, all of which
shared the same high and low communities, the relative risk
was 0-8 (0:6-1'0 p=0-08). Communities with high NO,
and associated pollutants, and communities with high
ozone,, ,, or daily maximum ozone were associated with a
decreased risk of asthma; these associations were significant
(p<<0-05) only for daily maximum ozone.

The effect of team sports was similar in communities with
high and low particulate matter (and associated pollurants,
all of which gave the same high or low groupings of
communities as did particulate matter). In both groups of
communities there was a small increase in asthma among
children playing team sports, which was largest among
those playing three or more sports (table 4).

In high ozone,, communities, there was a 3-3-fold
increased risk of asthma in children playing three or more
sports; an increase that was not seen in low ozone,,,
communities (table 5). In high czone communities there
was a wend of increasing asthma with number of team
sports played (relative risk 1-3 per sport, 1-1-1-6). There
was a significant interaction betwe:n total number of sports
played and ozone (p=0-004). In assessing interaction, we
also tested models that used indicator variables for each
sport or dummy variables for none, one, two, and three
sports. The model that used total number of sports was
found to give the best fit. In high ozone communities, risk of

Low poliution communities (n=46)

High poliution comraunities (n=46)

Concentration (mean {SD]) Median (range) Concentration {mean [SD]) Median (range)

Maximum 1:h ozone {ppb) 50-1 (11-0) 476 (37-7-67:9) 75-4 (6-8) 735 (69-3-87-2)
Ozone,, ., (pPb} 40-0 (7-9) 40-7 (30-6-50-9) 59:6 (5-3) 56-9 (55-8-69-0)
24-h ozone (ppb) 25:1(3-1) 25-1 (20-6-28-7) 385 (11-0) 33-1(30-7-59-8)
PM,, (mg/m?) 21 6 (3-8) 20 8 (16-2-27-3) 43-3 (12-0) 39:7 (33-5-66-9)
PM,, (mg/m?) 6 (1-0) 7 (6-1-8:6) 21-4 (6-0) 21-8{13-5-30-7)
NO, (ppb) 10 8 (4-6) 12 1 (4-4-17-0} 29-2 (8-5) 29-5(1.7.9-39:4)
Acid (ppb) 1-8 (0-7) 7 (0-9-2:6) 3-9 (0-7) 3-7 (3-3-4-9)

*These are the same six high and six low communities for PM,,, PM,, NO,, and acid, but not for other pollutants. Ppb=parts per billicn; Acid=inorganic acid vapour.
Tabie 3: 4-year pollution concentrations in high and low pollution communities*
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Low PM communities

High PM communities

N (incidence)* RR {85% Ci} N (incidence)* RR (95% CI)
Number of
sports played
0 49 (0-023) 10 55(0-021) 10
1 54 (0-032) 1.5(1:0-2-2 36 (0-021) 1.1(0-7-1.7)
2 2 (0-024) 1.2 (0-7-1-9 14 (0-018) -9 (0-5-1.7)
=3 13 {0-033) 1-7 (0-9-3-2 16(0-033) 2:0(1-1-3:6)

PM=particuiate matter; N=number of cases of asthma; RR=reiative risk,
adjusted for ethnic origin, and for stratified baseline hazards by sex and age
group. *Denominator=person-years of follow-up.

Table 4: Effect of number of team sports played on the risk of
new asthma diagnosis in high and iow PM (and other
poiiutant) communities

asthma was increased for children playing at least one high
activity sport, compared with no sports (1-6, 1-1-2-5), but
not for children playing only a low activity sport (1-2,
0-7-2:1). In low ozone communities, the relative risk for
high activity sports was 1-0 (0-7-1-4) and for low activity
sports the risk was 0-9 (0-5-1-7). In models with individual
sports entered as dummy variables, only tennis was
significantly associated with asthma and only in high ozone
communities (5-2, 1-3-20-4), but power was limited for
identifying the effect of specific sports.

The overall pattern of effects of sports on asthrna risk was
similar in models that also included socioeconomic status,
history of allergy, family history of asthma, insurance,
maternal smoking, and BMI at study entry. Time spent
outside was also associated with asthma in high ozone
communities (1-4, 1-0-2-1), but not in low ozone
communities (1-1, 0-8-1:6) in models that also included
team sports. There was no significant interaction of number
of sports played with history of allergy, family history of
asthma, or tume spent outside. However, when we
compared the characteristics of the 20 children who played
three or more sports in high ozone,, ,, communities with the
nine children who played this number of sports in low ozone
communities, three of seven of those in low ozone
communities (two had missing information) had a family
history of asthma, compared with none of 17 in high ozone
communities (p=0-02, Fisher’s exact test). In these 29
children, no other demographic or personal characteristic
differed significantly between low and high ozone
communities.

The effect of sports was similar in boys and girls, although
the effect of playing three or more sports in high ozone
communities, compared with no sports in high ozone
communities, was somewhat greater in girls (4-7, 2:1-10+5)
than in boys (2-5, 1-1-5-4).

Among children with no lifetime history of wheeze at
study entry, the relative risk of new diagnosis of asthma in
children playing three or more sports in a high ozone
community was 4-4 (2-1-9-3). In children with a history of
wheeze, the relative risk was 2-7 (1:1-6-4).

Low ozone communities High ozone communities

N (incidence)* RR (85% Cl) N (incidence)* RR (95% Cl)

Number of

sports played

0 58 (0-027y 1-0 46 (0-018) 1-0

1 50 {0-033) 1-3(0-9-1-9} 40 (0-021) 1-3{0-8-2:0)
2 20(0-023) 0-8(0:5-1-4) 16 (0-020) 1-3{0-7-2-3)
=3 9(0-019) 0-8(0-4-1.8) 20 (0-050) 3:3(1.9-5:8)

N=number of cases of asthma; RR=reiative risk, adjusted for ethnic origin, and
for stratified baseline hazards by sex and age group. *Denominator=person-
years of follow-up.

Table 5: Effect of number of team sports played on the risk of
new asthma diagnosis in high and low ozone communities

When ozone,,,, was used to divide communiies into
tertiles, playing three or more team sports was associated
with asthma only in the upper te:ile (3-1, 1-8-5-5). The
range of exposure across the four communities in the upper
tertile was 56-8-69-0 parts per billion. Playing three team
sports was associated with a small, not significant decrease
in relative risk of asthma in the lowest tertile (0-7, )-3-1-8)
and in the middle tertile (0-9, 0 2-3-1). However, these
estimates for the effect of team sports were based on few
cases, and the models converged only if Asian, Black, and
other races were combined into one category.

When the effect of sports was analysed in communities
divided into combinations of high and low mean czone,,
with high and low mean concentrations of other pollutants,
there was no interaction between sports, ozone, and other
pollutants. In communities with high ozone,,, and low
levels of other pollutants, there was a 4-2-fold (1 6-10-7)
increased risk of asthma in children playing three or more
sports, compared with children who played no sports. In
communities with a combination of high levels of ozone
and other pollutants, there was a 3-3-fold (1-6-69)
increased risk of asthma in children playing three or more
sports. There was little effect of playing team sports in low
ozone communities, irrespective of whether other
pollutants were present.

Discussion

Our results show that playing multiple team sports in a high
ozone environment is associated with development of
physician-diagnosed asthma. The results are consistent
with a large increased risk both fcr new-onset asthma and
for exacerbation of previously undiagnosed asthma,
because playing multiple sports was associated with asthma
in children with no lifetime historv of wheezing at baseline
and children with a previous history of wheezing. The larger
effect of high activity sports than low activity sports, and an
independent effect of time spent outdoors, also onlv in high
ozone communities, strengthens the inference that
exposure to ozone may modify the effect of sports on the
development of asthma in some children. Exercise-induced
asthma by itself is unlikely to have been an explanation for
these results, because asthma onset was associated with
exercise only in polluted communities.

The high prevalence of asthmra in competitive figure
skaters might be related to NO, generated by ice grooming
equipment.’ However, prevalence of asthma greater than
40% has been reported in competi:ive cross-country skiers,’
a group inhaling cold air, but who might not be heavily
exposed to air pollution. Competitive long distance and
speed runners and swimmers (especially atopic individuals)
have high prevalence of asthma, bronchial hyper-
responsiveness, or both, and these rates were higher in
atopic individuals.” However, the role of atopy in sports-
induced asthma is unclear, Atopy did not modify the risk of
asthma associated with nordic skiing.’ We saw no
interaction between history of allergy and sports, but our
indicator for allergy based on reported history might have
resulted in misclassification of atopy, compared with skin
testing. Our results suggest that asthmatic children playing
three or more team sports were less likely to have a family
history of asthma in high ozone communities than in low
ozone communities. In as much as family history is
suggestive of atopy, this result is :n contrast with those of
other studies. Although previous studies of sports and
asthma have focused on competitive athletes, one other
prospective population-based study has been done in
Danish children.” Information about physical activity and
team sports were not provided, but physical fitness was
associated with a lower risk of subsequent development of
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asthma; a finding more consistent with the reduced risk of
asthma (although not significant) in low ozone
comrmunities in our study.

Experimental studies have shown the acute effects of
ozone in exercising individuals.” Combustion-related air
pollution has not been associated with asthma in many,
mainly cross-sectional, studies.* Our cross-sectional results
showed that exposure to air pollution exacerbated chronic
symptoms of asthma,” but there was no association
between asthma prevalence and air pollutants.” This
conclusion is in accord with results from a comparison of
asthma prevalence between East and West Germany; a
lower rate was measured in East Germany, where pollution
from burning coal was much higher.” However, the
German communities had profound differences other than
pollution, which might have confounded these ecological
comparisons. Large cross-sectional studies of children in
Taiwan showed associations of asthma prevalence with
ozone and other pollutants”” and with traffic-related
pollutants.* In 24 communities in the French PAARC
study,"” asthma prevalence in adults was associated with
SO,, which the investigators suggested might have been an
indicator for other pollutants, such as ozone, which was not
measured. In one of the few other large prospective studies
of asthma and air pollution,” in non-smoking adult Seventh
Day Adventsts in California, USA, an increased risk for
new-onset of asthma was noted in communities with high
0zone concentrations.

The negative association berween asthma and ozone,,_,
(and daily maximum ozone and particulate and related
pollutants) is not inconsistent with the large effect of
playing team sports, because few children (8%) played
three or more team sports. Thus, the effect of sports would
not be likely to affect greatly the overall rates of asthma in
high ozone communities. Nevertheless, the low rates in
high pollution communities are puzzling, since it is not
plausible that ozone and other combustion-related
pollutants protect against asthma. Possible explanations
include selection bias, for example, if parents with children
with a history of asthma exacerbated by air pollution (or
some similar characteristic associated both with asthma and
with air pollution) moved to less-polluted communities,
thus increasing the prevalence of children at high risk for
developing asthma in unpolluted communities. However,
the association between air pollution and asthma persisted
after we adjusted for family history.

Measurement error can affect studies of air pollution and
health. Because we established a network of nearby
community-level monitors specifically for the Children’s
Health Study,’ we improved on the assignment of
individual exposure levels compared with most other such
studies. However, a more accurate assessment of individual
dose is essential to identify the contribution of air pollution
to asthma prevalence and incidence; rates of asthma vary
widely between communities and between countries, for
reasons that are largely unknown, but are thought to be
environmental.'®

Heavy exercise increases ventilation rates 17-fold;®
children playing more than two team sports might have
been the more highly motivated athletes. Increased
ventilation rate and oral breathing displaces pulmonary
uptake of ozone to more distal sites in the lung, further
increasing the effect of ambient exposure on ozone
deposition in the distal airways and centriacinar region,
where the largest morphological effects of ozone have been
seen in work in animals.” Additionally, outdoor activity
(independent of exercise) should be an important modifier
of exposure to ambient ozone, because outdoor ozone
concentrations in the 12 communities can be as much as

five-times higher than indoor concentrations.™’ Ozone
concentration between 10-00 h and 18-00 h is generally
higher than at other times of day, end 10-00-18:00 h is the
time period when most team sports are played outdoors in
southern California. The association berween mncident
asthma and time spent outside further supports the
inference that dose of ozone might affect the pathogenesis
of asthma. Furthermore, the association between sports
and asthma occurred only in the top tertile of communities
ranked by ozone exposure, although our study did not have
sufficient statistical power to identify a threshold level of
exposure at which such an effect might occur.

Participation in endurance sports or in heavy physical
training can result in the recognidon of exercise-induced
bronchospasm,* which might not otherwise have been
diagnosed. Exercise-induced brorchospasm is associated
with the bronchial hyper-reactivity characteristic of asthma,
for which exercise challenge has been proposed as a
screening test. The increase in asthma with sports in our
study could result from chronic exacerbation of exercise-
induced bronchospasm by sports to the point that medical
attention was sought and a diagnosis was made that might
not have been made in more sedentary children. Because
the association between sports and asthma occurred only in
high ozone communities, such detzction bias would imply,
at the least, that exercise-induced bronchospasm was being
exacerbated by air pollution, a conclusion that is consistent
with other studies in which ozone has been associated with
asthma exacerbation.” However, if the results were caused
only by unmasking of pre-existing asthma by sports and air
pollution, 2 larger effect of sports might have been expected
in children with a previous lifetime history of wheezing at
study entry.

In healthy people, airway reactivity is increased after
5 h of exercise—equivalent to a day of moderate to heavy
work or play during exposure to 0:08 parts per million
ozone.” Ozone also increases responses to other allergens
present in ambient air. Exposure 1o 0-16 parts per million
of ozone during light exercise increased the bronchial
hyper-reactivity of children with mild asthma to house dust-
mite allergen.® In mice, ozone concentrations as low as
0-13 parts per million increased the sensitising effect of
exposure to aerosol allergens.” The increased pulmonary
dose of ambient ozone resulting from heavy exercise,
combined with exposure to outdoor and indoor aliergens, is
one possible mechanism for induc.ng new onset asthma or
for exacerbating existing asthma to the point that medical
attention would have been sought.

Asthma could be caused by exposure to pollutants other
than ozone such as ambient this ;zas; people with asthma
have an increased response to bronchial challenge with
dust-mite allergen after exposure t> this gas.?® Although no
effect of sports on asthma was seen in communities with
high concentrations of pollutants other than ozone,
statistical power was too low to rule out an independent
association of other pollutants with development of newly-
diagnosed asthma, or to identify interaction between sports,
ozone, and other pollutants. Addiuionally, other pollutants
that we did not include, such as those originating from
diesel exhaust, could have resulted in the association of
sports with asthma.

Study limitations include the potential for
misclassification of asthma, whica could be affected by
access to care and differences in diagnostic practice
between physicians,® or by poor reporting by children or
parents. FHowever, participant report of physician-
diagnosed asthma has been the main criterion of asthma
used in epidemiological studies of children,” and the
validity of this approach, assessed by repeatability of
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response, is good.” Self-report, at least in adults, reflects
what physicians actually said to padents, and physician
assessment of asthma has been recommended as the
epidemiological gold standard for this disease.” Our list of
sports did not include some high-activity sports such as
running, which has been shown to be associated with
asthma in cross-sectional studies of athletes,* and bicycling,
which has been shown in amateur cyclists exposed
recreationally to low ambient levels of ozone to result in
acute decreases in Jung function and increases in
symptoms.” These exceptions might have resulted in some
misclassification of team sports. However, the effect of
misclassification would not have been likely to have differed
with stratum of ozone exposure, and so would probably
have resulted in an underestimate of a true effect of sports.
Finally, variation in loss to follow-up between subgroups of
children might have biased estimates of associations.
However, in children aged 9-10 and 12-13 years available
for follow~up at study entry, 78% were examined in either
year 4 or year 5 of the study, and follow-up did not differ
significantly by participation in team sports, residence in a
high compared with low ozone,,_,, community, or wheeze at
study entry.

We conclude that the incidence of new asthma diagnoses
is associated with heavy exercise in communities with high
levels of ambient ozone, and that in these conditions, air
pollution and outdoor exercise might contribute to
development of asthma in children.

Contributors
All authors participated in study design, analysis, interprezation, and in
drafting the report.

Conflict of interest statement
None declared.

Disclaimer

The statements and conclusions in this report are those of the contractor
and not necessarily those of the California Air Resources Board. The
mention of commercial products, their source, or their use in connection
with material reported herein is not to be construed as either an actual or
implied endorsement of such products.

Acknowledgments

We thank David Bates and the rest of our External Advisory Committee:
Morton Lippmann, Jonathan Samet, Frank Speizer, John Spengler,
James Whittenberger, Arthur Winer, and Scott Zeger. We also thank the
study field team, the 12 communities, the school principals, teachers,
students, parents, Clint Taylor (California Air Resources Board), and staff
at the participating air quality dismricts. Edward B Rappaportand

Isabelo Manila provided programming support. This study was supported
by the California Air Resources Board (A033-186), the National Institute
of Environmental Health Science (1PO1ES0939581-02 and
5P30ES07048-05), the Environmental Protection Agency
(CR824034-01-3), the Naticnal Heart, Lung and Blood Institute
(1IRO1HL61768), and the Hasrings Foundation.

References

1 Becklake MR, Emst P. Environmental factors. Lancer 1997; 350
(suppl 2): S10~-13.

2 Sears MR. Epidemiology of childhood asthma. Lancer 1997; 350:
1015-20.

3 Sue-Chu M, Larsson L, Bjermer L. Prevalence of asthma in young
cross-country skiers in central Scandinavia: differences between Norway
and Sweden. Respir Med 1996; 90: 99-105.

4 Helenius IJ, Tikkanen HO, Sama S, Haahtela T. Asthma and increased
bronchial responsiveness in elite athletes: atopy and sport event as risk
factors. ¥ Allergy Clin Immunol 1998; 101: 646-52.

5 Corrao W. Asthma in athletes Exercise-induced bronchoconstriction in
figure skaters. Chest 1996; 109: 298-99.

6 Heir T, Aanestad G, Carlsen KH, Larsen S. Respiratory tract infection
and bronchial responsiveness in elite athletes and sedentary control
subjects. Scand ¥ Med Sci Sports 1995; 5: 94-99,

7 Koren HS. Associations between criteria air poliutants and asthma.
Enwiron Health Perspect 19953 103 (suppl): 235-42.

—
(=}

—
12

1

W

14

18

19

20

2

22

23

25

N
3

28

29

3

<

3

=

Clark NM, Brown RW, Parker E, et al. Childhood Asthma. Ewviron
Health Perspect 1999; 107 (suppl): 421-29

Peters JM, Avol E, Navidi W, et al. A stucy of twelve Scuthern
California communities with differing levels and types of air poliution:

1 prevalence of respiratory morbidity. Am ¥ Respir Crit Care Med 1999;
159: 760-67.

Ainsworth BE, Haskell WL, Whitt MC, e: al. Compendium of physical
activities: an update of activity codes and MET intensities. Mea Sei
Sports Exerc 2000; 32 (suppl): 498-504.

Gauderman W], McConnell R, Gilliland 7, et al. Association between
air pollution and lung function growth in southern California children.
Am ¥ Respir Crit Care Med 2000; 162: 1383-90.

Rasmussen F, Lambrechtsen J, Siersted H.C, Hansen HS,

Hansen NC. Low physical fitness in childiiood is associated with the
development of asthma in young adulthocd: the Odense schoolchild
study. Eur Respir ¥ 2000; 16: 866-70.

McConnell R, Berhane K, Gilliland F, et al. Air poliution and bronchitic
symptoms in Southern California childrer with asthma. Environ Health
Perspect 1999; 107: 757-60.

Wichmann HE, Heinrich J. Health effects of high level exposure to
traditional pollutants in East Germany—rzview and ongoing research.
Enwiron Health Perspect 1995; 103 (suppl): 29-35.

Wang TN, Ko YC, Chao YY, Huang CC, Lin RS. Association between
indoor and outdoor air pollution and adolescent asthma from 1995 to
1996 in Taiwan. Environ Res 1999; 81: 239-47.

Guo YL, Lin YC, Sung FC, et al. Climate, wraffic-related air pollutants,
and asthma prevalence in middle-school children in Taiwan. Environ
Health Perspect 1999; 107: 1001-06.

Baldi I, Tessier JF, Kauffmann F, Jacgmin-Gadda H, Nejjari C,
Salamon R. Prevalence of asthma and mean levels of air pollution:
results from the French PAARC survey: rollution atomospherigue et
affections respiratoires chroniques. Eur Respir ¥ 1999; 14: 132-38,
McDonnell WF, Abbey DE, Nishino N, l_ebowitz MD. Long-term
ambient ozone concentration and the incidence of asthma in
nonsmoking adults: the AHSMOG Study. Environ Res 1999; 80:
110-21.

International Study of Asthma and Allergies in Childhood Steering
Commirttee. Worldwide variations in the prevalence of asthma
symptoms: the International Study of Astima and Allergies in
Childhood (ISAAC). Eur Respir ¥ 1998; 12t 315--35.

McArdle WD, Katch FI, Katch VL. Exercise physiology: energy,
nutrition, and human performance. Philadelphia: Williams and Wilkins,
1996: 228.

Miller FJ. Uptake and fate of ozone in the respiratory tract. Toxicol Lerr
1995; 82-83: 277-85.

Avol EL, Navidi WC, Colome SD. Modcling ozone levels in and around
Southern California homes. Environ Sci Technol 1998; 32: 463-68.
Tager IB, Kunzii N, Lurmann F, Ngo L, Segal M, Balmes J. Methods
development for epidemiologic mvestigations of the health effects of
prolonged ozone exposure: part II—an approach to retrospective
estimation of lifetime ozone exposure using a questionnaire and ambient
monitoring data (California sites). Res Rep Health Eff Inst 1998; 81:
27-121.

Rupp NT, Guill MF, Brudno DS. Unrecognized exercise-induced
bronchospasm in adolescent athletes. Am ¥ Dis Child 1992; 1462
94144,

Horstman DH, Folinsbee L], Ives PJ, Abdul-Salaam §,

McDonnell WF, Ozone concentration and pulmonary response
reladonships for 6-6-hour exposures with five hours of moderare exercise

‘to 0:08, 0-10, and 0-12 ppm. Am Rev Respir Dis 1990; 142: 1158-63.

Kehrl HR, Peden DB, Ball B, Folinsbee 1}, Horstman D. Increased
specific airway reactivity of persons with raild allergic asthma after
7-6 hours of exposure 10 0-16 ppm ozone F Allergy Clin Immunol 1999;
104: 1198-204.

Osebold JW, Zee YC, Gershwin L]. Enhancement of allergic lung
sensitization in mice by ozone inhalation. Proc Soc Exp Biol Med 1988;
188: 259-64.

Jenkins HS, Devalia JL, Mister RL, Bevan AM, Rusznak C,

Davies R]. The effect of exposure to ozore and nitrogen dioxice

on the airway response of atopic asthmatizs to inhaled allergen: dose-
and time- dependent effects. Am J Resprr Crit Care Med 1999; 160:
33-39.

Samet JM. Epidemiologic approaches for the identification of asthma.
Chest 1987; 91 (suppl): 74-78.

Ehrlich RI, Du Toit D, Jordaan E, Volmink JA, Weinberg EG.
Zwarenstein M. Prevalence and reliability of asthma symptoms in
primary school children in Cape Town. laz ¥ Epidemiol 1995; 24:
1138-45.

Burr ML. Diagnosing asthma by questionnaire in epidemiological
surveys. Clin Exp Allergy 1992; 22: 509~10.

Brunekreef B, Hoek G, Breugelmans O, _eentvaar M. Respiratory
effects of low-level photochemical air pollution in amateur cyclists.
Am F Respir Crir Care Med 1994; 150: 962-66.

THE LANCET - Vol 359 » February 2, 2002 » www.thelancet.com

391



EXHIBIT 6




Georgia’'s NOx SIPCaII

Ron Methier

Branch Chief

Georgia EPD, Air-Protection Branch
June 17, 2002

Agenda

®Why the NOx SIP?
#What is proposed?
@ How will NOx SIP work?

#When?
= Schedule
= Public input

1990 Clean Air Act

#0ne-hour ozone nonattainment
#Attainment plans due 11/94
#Georgia and many other states could
not show how to attain
= Transport a problem

#0zone Transport Assessment Group
(OTAG)

OTAG Modeling Grid

NS el
&

3

\
Sl
¥ SN
NS

OTAG Conclusions

#lLittle transport from SE to other regions
#®Interstate transport, including across SE

#NOx and VOC controls in urban areas
have impact in those areas

#NOx controls in rural areas can have a
significant impact on urban areas longer
distances away

Purpose of NOx SIP Call

@ NOx SIP (State Implementation Plan) Call
follows effort by the Ozone Transport
Assessment Group to deal with regional
ozone transport

@ Reduce regional transport of ozone across
boundaries of 21 eastern states (plus D.C.)

@ Help downwind ozone nonattainment areas
achieve the 1-hr ozone standard




NOx SIP Requirements

#Overall reduction of NOx emissions
across broad region

40ne million tons of NOx reduced
#State “budgets” include all NOx sources

@ EPA rule suggests how to meet these
budgets, but states have flexibility in
choices

Timeline of NOx SIP Call

% Oct. 98 — NOx SIP Call issued by EPA;
SIPs due Sept. 99
4 May 99 - Court stayed SIP Call

4 March 00 — Court upheld most of SIP Call but
vacated rule for Georgia. Court agreed that
south Georgia did not contribute to ozone
nonattainment in other states

@ February 02 ~ EPA proposed rule to bring
northern part of Georgia into NOx SIP Call

Counties Affected by NOx SIP Call

Determination of NOx Budget

@ Established NOx budget for 2007 for north
Georgia .

4 Budget based on highly cost effective NOx
reductions from utilities, industrial boilers,
cement kilns and stationary internal
combustion (IC) engines

% Budget assumes no additional controls for
mobile and area sources

# States allowed to get NOx reductions from
any source categories

Georgia’s NOx SIP Call Budget

(based on 82% Control of IC engines)

NOx SIP Call 2007 Base | 2007 Budget Reduc!:ions
Budget (tons/season) | (tons/season) Required
Component (tons/season)

Electricity

Generating Units 83,365 29,416 53,949
(EGUs) R
Non-EGUs 21,933 16,624 5,309
Area 11,212 11,212 0
Nonroad Mobile 21,069 21,069 0
Highway Mobile 72,335 72,335 0

Total 209,914 150,656 59,258




Georgia's NOK SIP Buckget

BaU NenEGU Area Norrcedinohile  Highway nohile

Relationship of NOx SIP Call to
Atlanta Attainment SIP

#Compliance with NOx SIP Call by states
impacting Georgia will help metro
Atlanta achieve 1-hour ozone standard

#Neighboring states will reduce by 2004

The Five States that Impact
Georgia

The Two States that Georgia
Impacts
| I
S
T Ly

e
e

NOx SIP Call Plan vs.
Atlanta Attainment SIP

% NOx SIP Controls @ Atlanta SIP Controls

= Mid-kiin tire firing at » Mid-kiln tire firing at
cement kilns cement kilns

» Low emissiop retrofits for = Low emission retrofits for
large IC engines large IC engines

= Cap and trade for utility « Coal-fired utility boilers
and industrial at 7 plants limited to
boiters/turbines average of 0.20 ib/mm

« Utility boilers - 0.15 Ib/ Btu
mmBtu

Required by May 1, 2003,
two years in advance of
NOx SIP compliance date

+ Industrial boilers — 60%
NOx reduction

Relationship of NOx SIP Call to
Atlanta Attainment SIP

#Control measures affecting budget
components not reduced in NOx SIP
Call (e.g., mobile, area) can be used in
development of Georgia’s NOx SIP,
provided reductions are real,
quantifiable and enforceable




NOx Reductions Beyond Those
Inciuded in NOx SIP Call

#Expansion of open burning ban

#Enhancements to vehicle inspection and
maintenance program

®Shutdown of cement kiln
#®0ver-control of IC engines

NOx SIP Not Proposed For:

®New local vehicie controls
#No transportation conformity impacts
48 hour ozone standard

#Fine particulate matter standard

RECOMMENDED
8 HOUR OZONE
AREAS

O 4 quanics @ w0
£ o or mor quakEs Wit < 11 arpies (D15 2
O A quarters witn 2t least 11 sampies & 1015
O Al quarters 75% or more complate ® o
Sowte U EPAAIRS Dikis pitoeas uf T/H0/G Lwitint dabs flagged s 1.2 3. 4. T.W.¥, 0r X

NOx SIP Call — How Will It Work?

#NOx reductions from Cement Kilns and
Large IC Engines
= Permits requiring these reductions have

been/will be issued

®Use “excess” NOx reductions from cement
kilns and IC engines and consider the use
of NOx reductions from mobile and/or
area sources

#NOx Budget Trading Rule

NOx Budget Trading Rule

@ All remaining required NOx reductions (>90%)
will come from NOx Budget Trading Rule for
large boilers and combustion turbines at utilities
(EGUs) and industries (non-EGUs)

» Fossil-fuel fired and >250 mmBtu/hr heat input or
serve generator >25 MW

& Rule and SIP set a fixed budget or cap (i.e., an
allocation pool) and a method for allocating
allowances

= (an allowance is an authorization to emit one ton of
NOx)

@ Sources may install controls, increase efficiency,

or purchase allowances




NOx Budget Trading Rule (con't)

@ Size of allocation pool — minimum of 30,835

allowances [29,416 allowances - EGUs]
[1,419 allowances - non-EGUs]

@ Rule allows trading of allowances across states

4 Georgia EPD will determine allowance allocations
and issue permits

& EPA will administer multi-state trading program
by tracking emissions and trading

@ EPA developed model budget trading rule for
states and promotes use of a trading rule as
part of a state’s NOx SIP

NOx Budget Trading Rule (con't)

#Why do interstate trading vs. traditional

command and control?

= Rule is for broad, regional reductions

= Favored by vast majority of commenters (63
FR 57457)

» Administrative burden on permitting authority
is significantly less

= Cost of compliance with trading is significantly
less (63 FR 25920)

= All other affected states are participating in
the interstate trading rule

NOx Budget Trading Rule (con't)

#Emission Trading Rules Are Not New
= Acid Rain Program (48 States) for SO2
emissions has been in place since 1995
+ Reductions have been greater than anticipated
« Costs have been lower than anticipated
= Ozone Transport Region (Northeast US) for
NOx emissions has been in place since 1999

NOx Budget Trading Rule (con't)

@ Key issues to Rule development:
» Set-aside of allowances
» Initial allocation of allowances
» Reallocation of allowances
» Compliance Supplement Pool

% The following discussion relates primarily to EGUs.
While the same key issues apply to non-EGUs as
EGUs, the majority of the existing non-EGUs support
a long initial allocation period with no new source
set-asides

NOx Budget Trading Rule (con't)
Set-aside of Allowances

= Allowances could be set aside for new sources.

+ Under EPA’s model trading rule, sources commencing
operation after May 1, 1995 are considered “new
sources”.

+ Since May 1, 1995, EPD has issued permits to 18 new
utility plants totaling 11,785 megawatts of capacity

+ The larger the new source set-aside, the more new
sources that will receive allowances from the allocation
pool, versus adding controls and/or buying allowances

+ The larger the new source set-aside, the less allowances
that existing sources will receive, thereby, increasing the
stringency of the rule for those sources

« Moving the May 1, 1995 cutoff date for “new sources”
forward would decrease the need for and/or the size of
the new source set-aside




NOx Budget Trading Rule (con't)
Set-aside of Allowances

% Allowances could be set aside for renewable energy
or energy efficiency projects

@ Allowances for set-aside could be increased by using
reductions from control measures not targeted for
reduction by NOx SIP Calt

& EPA’s model trading rule includes a 5% new source
set-aside for initial allocation period followed by a
2% set-aside for reallocation

# EPA’s model trading rule does not include a set
aside for renewable energy or energy efficiency
projects

NOx Budget Trading Rule (con't)
Initial Allocation of Allowances

@ Initial Allocation could be of short duration (3 to 5 years)
= Sources receiving allowances would only know the:
allowance allocations for a few years
= Other sources would be able to get into the allocation pool
in a relatively short period

# Initial Allocation could be of ionger duration (10 years or more)
= Sources receiving allowances would be assured of a set level
of allowances for longer period, aiding in planning ectivities
= Other sources would have to purchase allowances for longer
period of time

NOx Budget Trading Rule (con't)
Reallocation of Allowances

4 More frequent reallocation of allowances
= New sources would eventually get into the
allocation pool and be awarded allowances
= More frequent reallocation results in new sources
getting in the pool sooner
= Allowance allocations to existing sources decrease
over time as new sources get into pool
@ Infrequent or no reallocation of allowances
(after initial allocation)
= Sources not receiving allowances during the initial
allocation period would have to purchase
allowances in the market longer

NOx Budget Trading Rule (con't)
Initial Allocation/Reallocation of Allowances

#EPA’s model trading rule has a 3 year
initial allocation period, followed by
reallocation of allowances on an annual
basis

NOx Budget Trading Rule (con't)
Compliance Supplement Pool

#Pool of allowances in excess of the
trading rule cap

#EPA’s model rule provides for issuance
of allowances based on early reductions

#Allowances from pool have to be used
in first two years of trading rule

#Size of pool ~ 10,700 allowances

NOx Trading Rule — Other States

State | New Source Set- | Initial Cutoff Reatfocation . Compliance
aside for Initial | Allocation | Date for | Frequency  3upplement
Allocation Period | Period Existing ool

Sources

AL [0% 4 years Complete | Every 3 yrs. Avalilable for
(6.3 % assuming | (2004-07) | Appl. by [aliowances to new ~?ary_ reduction
5/1/95 cutoff date} 10/2/00 | reivemercat credits

existing sources]
TN 4.3% 15 years Begin Annually Available for
(2004-18) operation early‘ reduction
by 5/1/95 | credits

SC 4% 3 years Begin Every 3 yrs.  Available for

(2004-06) operation early_ reduction
by 5/1/98 | credits

NC |varies, 3.6% - | Permanent | Permitted | Every 5 yrs? | Available for
2006, 5.3% - w/ review | by early_ reduction
2007 every 5yr. |10/31/00 credits




Timeline (con't)

®Summer 02(?) — EPA expected to issue
final rule

#Summer 03(?) — Georgia required to
submit SIP to EPA

#May 1, 2005 — Affected sources in GA
required to achieve NOx reductions
required by SIP

EPD’s Next Steps

% Evaluate verbal and written comments from
the public and regulated companies regarding
the development of Georgia’s NOx SIP

@ Conduct further meetings with interested
parties

@ Finalize proposed NOXx budget trading rule
and SIP and initiate rulemaking process
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Georgia Department of Natural Resources
>( Environmental Protection Division ¢ Air Protection Branch
@)

4244 International Parkway ¢ Suite 120 » Atlanta « Georgia 30354
404/363-7000 » Fax: 404/363-7100
Lonice C. Barrett, Commissioner

MAR ﬂ 6 Zﬂﬂz Harold F. Reheis, Director

Mr. D. Blake Wheatley

Assistant Vice President

Longleaf Energy Associates, LLC
400 Chesterfield Center, Suite 110
St. Louis, Missouri 63017

RE: Longleaf Energy Station, Early County
Application for Pulverized Coal-fired Power Plant
Application No. 13615
Dated February 14, 2002

Dear Mr. Wheatley:

We have conducted a cursory review of your application. During our review, we discovered several
critical flaws and omissions that must be resolved before we can review the application.

In order to provide prompt notification of these major deficiencies, this letter will focus on the

pulverized coal-fired boilers, the auxiliary boiler, and the overall permitting process. It does not

address the PM-10 sources, the other auxiliary equipment, and the computer modeling (both PSD and

air toxics). These items will be addressed, to the extent necessary, after you have resolved the issues
- described herein.

1. Applications Being Returned and Permit Review Timing

The permitting of a new coal-fired power plant under the PSD regulations is a very complex and
lengthy process. An application such at this one, which is revised many times, often takes longer to
review and issue a permit than if the company had waited until the application was complete to submit
the entire application. And in those cases when the application is very fragmented, it is easier for us to
miss an applicable requirement. Therefore, we are sending you back the remaining copies of the
application that are in our possession (a couple were already sent to EPA Region 4 and the Federal
Land Managers). We request that you resolve deficiencies that are noted below and resubmit the
entire application to us at that time.

We realize that this may have an effect on the permit issuance timing. However, even if the
application had been complete when it was first submitted, it is doubtful that we could have issued a
permit by the date specified in the application. You should plan your construction schedule
accordingly. Similarly, if the facility is unable or unwilling to meet all the permitting requirements,
we will not be able to issue a permit at all.



2. EPA Region 4 Comment Letter on Similar Facility

On February 26, 2002, EPA Region 4 wrote a letter commenting on the preliminary determination and
draft PSD permit for a very similar source, the Thoroughbred Generating Company, LLC project
located in Muhlenberg County, Kentucky. We have noted that many of the comments EPA made
regarding that facility apply to your application as well. A copy of this letter is attached for your
reference (Attachment 1).

3. Plant Configuration

Your application is for a pulverized coal-fired steam-electric power plant. The application does not
discuss any other methods for generating electricity from the combustion of coal, such as pressurized
fluidized bed combustion or integrated gasification combined cycle. You should discuss these
technologies and explain why you elected to propose a pulverized coal-fired steam-electric power
plant instead.

4. Impact on Water Resources

It is our understanding that this facility would need a significant amount of water (greater than 10
million gallons per day) in order to operate at capacity. Please provide the source(s) of water and
quantity of the water you expect to use as well as how you will handle your water discharges.
Also, please indicate whether any EPD permits are needed for water usage/discharge and if those
permits have been applied for.

5. “Top-Down” BACT Analysis for Pulverized Coal-fired Boilers and Auxiliary Boiler

One of the most important parts, if not the most important part, of the PSD application is the
BACT review. U.S. EPA and Georgia EPD require that the BACT analysis be done in a “top-
down™ fashion. This procedure consists of five discrete steps. A summary of these steps from the
NSR Workshop Manual is attached (Attachment 2) for your reference. By attempting to
consolidate many or all of these steps into one step, you have omitted very important parts of the
process. You should redo this analysis and ensure that you follow each of the detailed “top-down’
steps that are described in the NSR Manual.

b

6. BACT Emission Limits

It appears that you have limited your consideration of potential BACT control technologies and
corresponding BACT emission limits to those that you found in the RACT/BACT/LAER
Clearinghouse (RBLC). This is not acceptable. The attached EPA Region 4 comment letter
mentions numerous other sources of achievable BACT levels that you should be able to review.
In addition, Babcock & Wilcox presented a paper titled “How Low Can We Go” at the 2001 Mega
Symposium. This paper (Attachment 3) reports that there are emission control technologies for
eastern bituminous coal that can achieve 0.016 Ib/mmBtu NOx, 0.04 1b/mmBtu SO2, and 0.006
Ib/mmBtu PM-10. For western PRB coal, achievable emission levels of 0.008 Ib/mmBtu NOx,
0.04 Ib/mmBtu SO2, and 0.006 Ib/mmBtu PM-10 are reported. Keeping in mind that the
Permitting Authority must consider all information submitted through the comment period on the
draft permit in assessing BACT, at the present time EPD is considering these levels as BACT.
These levels must be included in your analysis.




7. Ambient Impacts Analysis

On page 11, you correctly identify that a source impact analysis must be done for every pollutant
emitted in significant amounts. However, no such analysis was done for ozone. We have
confirmed with EPA Region 4 that no ozone computer modeling must be done for PSD purposes
because there is no approved method for doing so. However, we believe that current ozone levels
around Early County and the expected impact on ozone from the proposed source must be
discussed in order to satisfy this requirement (see 40 CFR 52.21(k) and (m)).

8. Emissions During Startup and Shutdown - BACT

As you know, the emission rates of virtually all PSD pollutants and some HAPs can be significantly
greater during startup and shutdown than they are during steady state operation. However, your
application states that you intend for no BACT limitations to apply during these events. Please be
advised that there are no automatic or blanket exemptions for excess emissions during startup and
shutdowns under the PSD regulations. The EPA Region 4 comment letter addresses this issue. You
should investigate the use of cleaner fuels, such as natural gas, LPG, or distillate fuel oil (the
application mentions distillate fuel oil, but only a limited amount for and for only a few a0ours) while
the boiler and the emission control equipment are starting up.

As EPD has done in other PSD permits, the BACT limits would technically apply during startup and
shutdown. In accordance with Georgia Rule 391-3-1-.02(2)(a)7., excess emissions caused by startup
or shutdown may be allowed provided that certain conditions met. In addition we would most likely
limit the duration and/or frequency of the startup and shutdown events. You should submit a proposal
for limiting these events. )

9. Emissions During Startup and Shutdown — NAAQS and PSD Increments

It appears that you did model emissions from the proposed source during startup (discussion page
70). However, it appears that you compared the source impacts alone, with no background
sources, to the NAAQS. We believe that you should compare the source impacts, with
background sources, to the NAAQS. And you should compare the source impacts, with other
PSD increment consuming sources, to the PSD Increments.

10. Class I Area Impacts

The application mentions the Class I Areas that are within 200 km of the proposed source. However,
it does not include any Class I Area impact analysis. The application does mention that it will be
submitted at a future date. You should do this as soon as possible. In order to ensure that your
analysis is done correctly, you should contact the FLMs for the potentially affected Class I Areas.
Please note that EPD should be copied on any written correspondence that is exchanged between the
source and the FLM. EPD will follow up with the FLMs located within 200 km of the proposed site to
ensure that their concerns have been addressed.

(%]




11. Acid Rain Regulations

The application does not address the requirements of the Acid Rain Reg_ulat"ions. No Acid Rain
application has been submitted and no timetable for submitting the application was reported. 40 CFR
72.30(b)(2) requires you to submit a complete Acid Rain application at least 24 months befo.re the
facility commences operation. Please indicate when the Acid Rain application will be; s:ubmlﬂed (note:
you do not need to submit the actual application in your response, just indicate when it will be

submitted).

12. Case-by-Case MACT Determination

The proposed facility is subject to a case-by-case MACT determination in accordance with 40
CFR 63.43. No such analysis was submitted in the application.

13. Conclusion

Your attention to this matter is appreciated. If you have any questions, you may contact me at
404/363-7143.

Sincerely,

'(QD C—%{ } BC

es A. Capp
Manager, NOx Permitting Unit
Stationary Source Permitting Program

Enclosures
CC:  Mr. Jim Little, EPA Region 4

Ms. Sandra Silva, US FWS
Mr. David Wergowske, USDA Forest Service




