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Executive Summary

In January 2010, the United States Environ-
mental Protection Agency (EPA) announced 
plans to change the ozone standard for the 

third time in the last six years. Th e agency’s pro-
posal of an ozone standard from 70 parts per 
billion (ppb) to 60 ppb would, if adopted, have 
widespread impacts across Texas and the na-
tion. Among the 3,000 counties in the United 
States, 85 violate the current federal standard. 
Under an ozone standard as low as the EPA’s 
proposed 60 ppb, that number would likely in-
crease to 650 counties—every county with an 
ozone monitor.

To meet the new standard, the state must de-
velop and submit an elaborate State Implemen-
tation Plan (SIP) to demonstrate attainment 
by the requisite date. Failure to develop an ap-
provable SIP and to meet the standards at the 
attainment date can trigger multiple sanctions 
imposed on the state including loss of federal 
highway funds, federal regulatory controls, and 
a freeze of road construction. 

Although the federal Clean Air Act (CAA) gives 
the EPA broad technical discretion to evaluate 
science and set standards, the weaknesses in the 
science behind the January 2010 proposal merit 
judicial review. To avoid litigation is a danger-
ous precedent, conceding unlimited scope to 
the EPA’s regulatory jurisdiction. 

Ozone non-attainment status shackles state au-
thority and economic growth. Th e scientifi c jus-
tifi cation of the EPA’s actions must be thorough-
ly reviewed and legally challenged if necessary.

Th e CAA should be amended to set minimal 
criteria for scientifi c rigor and risk assessment. 
Cost-eff ectiveness analyses must be a factor in 
establishing the National Ambient Air Quality 
Standards (NAAQS). Equally important, the 
process for developing State Implementation 
Plans must be streamlined.

“Establishing a new more stringent air quality standard for Ozone will 
signifi cantly increase the number of ozone non-attainment areas nationwide 
and many counties within these areas will, for the fi rst time, experience the 
stigma and compliance challenges of being Ozone Non-Attainment areas, 
including restrictions on growth, jobs and sustained economic development.” 

Th e National Conference of Black Mayors, Resolution of May 4, 2007.

Texas’ Ozone Success: Changing Standards 
Mask Texas’ Air Quality Achievements
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Introduction 
America is a rare nation, prosperous enough to 
impose federal air quality standards protective 
of human health regardless of cost. However, the 
question remains, what ozone level provides ad-
equate protection? Th e EPA can’t quite decide 
where to set the federal ozone standard and so 
keeps raising the bar.1 Many prominent scientists 
and medical doctors maintain that the standard 
currently in eff ect provides requisite protection 
of human health.

Th e federally binding ozone limit remains the 
eight-hour, 85 ppb standard. On the basis of 
2009 monitored data, all but one Texas urban 
area now meet this standard. Texas has achieved 
an extraordinary improvement in air quality.

Ozone (O3), one of six federally regulated criteria 
pollutants, has long been the greatest air quality 
challenge in Texas urban areas. (See Sidebar: 
What is Ozone?) Ozone is a not a directly emitted 
pollutant but is the result of a photochemical 
reaction between oxides of nitrogen (NOx) and 
volatile organic compounds (VOCs). Tailpipe 

emissions and common industrial processes 
produce NOx and/or VOCs. At certain levels 
and exposures, ozone is a respiratory irritant for 
sensitive groups.

Texas, however, has improved ozone levels across 
the state. Against formidable odds, Texas has 
achieved a rare “win-win”—one for the environ-
ment and one for the economy. Over the last 10 
years, while Texas has enjoyed record-setting eco-
nomic growth, ozone levels have declined far more 
than in most other states. Over the same period, 
ever-green California has declined economically 
and lags far behind Texas in reducing ozone.

From 1998-2008, the Texas economic growth rate 
of 38.8 percent out-performed the U.S. overall 
rate of 28 percent. Over the same period, ozone 
levels in the Houston region decreased from 120 
ppb in 1999 to 84 ppb in 2009. Houston met the 
operative federal ozone standard for the fi rst 
time—an accomplishment few predicted. (See 
Figure 1) At the same time that Texans’ incomes 
and numbers were increasing, Texas air quality 
was improving.

Figure 1: Eight-Hour Ozone Design Values for the 
Houston-Galveston-Brazoria (HGB) Area

Note: 2009 design values based on average of 2007 to 2009 data. Design values as of November 13, 2009 and are subject to change. 

Source: TCEQ Emission Inventory, Air Quality Division, AMDA: 2010

8484

Current NAAQS in legal eff ect: 85 ppb 

added by author
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Ozone is one of six criteria pollutants regulated by 

the EPA under the federal Clean Air Act (CAA). The 

criteria pollutants are ozone (O3), carbon monox-

ide (CO), sulfur dioxide (SO2), nitrogen dioxides 

(NO2), particulate matter (PM), and lead. The CAA 

directs the EPA to develop numeric National Ambi-

ent Air Quality Standards (NAAQS) for the criteria 

pollutants. The EPA must use the “latest scientifi c 

knowledge” to set the NAAQS at levels protective 

of public health (a primary standard) and wel-

fare (secondary standard). Primary NAAQS are to 

protect the health of sensitive groups. Second-

ary NAAQS are to protect soils, water, vegetation, 

animals, visibility, etc. In establishing the primary 

NAAQS as exclusively health-based standards, the 

EPA cannot consider cost or practical viability. The 

EPA must review each NAAQS every fi ve years to 

incorporate the latest science.

After setting the standard by fi nal rule, the EPA 

designates those counties which fail to attain the 

standard. Counties are classifi ed (e.g., moderate, 

serious, severe) by level of ozone exceeding the 

standard. The EPA imposes on each non-attain-

ment area a date by which the NAAQS must be 

attained as measured at ozone monitors. Compli-

ance with the attainment date is the legal respon-

sibility of the state.

Under layers of the EPA strictures, the state must 

develop and submit an elaborate State Implemen-

tation Plan (SIP) to demonstrate attainment of the 

NAAQS by the requisite date. Failure to develop an 

approvable SIP and to meet the NAAQS at the at-

tainment date can trigger multiple sanctions im-

posed on the state including loss of federal high-

way funds, federal regulatory controls, and freeze 

of road construction.

Ozone at certain levels can temporarily decrease 

lung function and aggravate pre-existing respira-

tory and cardiovascular infi rmities like asthma and 

emphysema. Unlike other pollutants, ozone is not 

directly emitted. Ozone results from a photochem-

ical reaction (light and heat) of nitrogen oxides 

(NOX) and volatile organic compounds (VOC)—

byproducts of the combustion of fossil fuels. Com-

bustion of transportation fuels (including ethanol) 

is now the major source of ozone-producing emis-

sions (precursors). Ethanol produces slightly more 

NOX than petroleum based gasoline. 

In 1997, the EPA adopted the eight-hour, 85 ppb 

ozone standard (equivalent to 0.080 parts per mil-

lion with rounding). Legal attainment of the eight-

hour, 85 ppb standard is based on a three-year av-

erage of each year’s fourth highest daily maximum 

eight-hour average concentration. The EPA did not 

begin legal implementation of this standard until 

2004. Until fi nal adoption of the new standard the 

EPA proposed in January 2010, the 85 ppb stan-

dard remains in legal eff ect.

Sidebar: What is Ozone? 

Th e phenomenal Houston accomplishment, 
however, means much to air quality but noth-
ing to the EPA. In January 2010, the EPA an-
nounced plans to change the ozone standard for 
the third time in the last six years. Th e agency’s 
proposal of an ozone standard from 70 ppb to 
60 ppb would, if adopted, have widespread im-
pacts across Texas and the nation. Among the 
3,000 counties in the U.S., 85 violate the current 
federal standard. Under an ozone standard as 

low as the EPA’s proposed 60 ppb, that number 
would likely increase to 650 counties—every 
county with an ozone monitor.2

Ozone non-attainment status shackles state au-
thority and economic growth. Th e scientifi c jus-
tifi cation of the EPA’s actions must be thorough-
ly reviewed and legally challenged if necessary.
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Ozone Levels Dramatically 
Reduced Across Texas: 1999-2009
Consider the Houston-Galveston-Brazoria 
(HGB) region, home of the largest concentra-
tion of petrochemical industries in the nation 
and with an optimal climate for ozone forma-
tion. Ozone readily forms in the presence of 
heat and sunlight and, thus, is predominantly 
a summer phenomenon. Th e interaction of 
such factors in Houston as long hot summers, 
gulf wind trajectories, petrochemical industrial 
emissions, and a large population readily maxi-
mize ozone formation.

Th e magnitude of Houston’s ozone-reducing  
accomplishment cannot be explained away by 
unusual weather and wind trajectories. For 
years, HGB vied with Los Angeles as the most 
ozone-polluted, i.e., dirtiest, city in the coun-
try. Complex and coordinated eff orts, however, 
drove a dramatic improvement in Houston’s 
air quality. With monitored ozone levels of 84 
ppb in 2009, the HGB region attained the eight-
hour, 85 ppb federal standard.

Over the last decade, Texas undertook a major 
eff ort to reduce ozone. Many elements worked  
together to produce this highly successful eff ort 
including: investment from industry and state 
and local governments; cutting-edge ozone sci-
ence developed by the Texas Commission on 
Environmental Quality (TCEQ); multiple lay-
ers of stringent but creative TCEQ emission 
controls; and innovative technology and fi ne-
tuned management. (See Appendix: Texas 
Ozone Reduction Eff orts)

Although Houston’s improvement is the most 
dramatic, ozone levels have steadily decreased 
across the state. In each of the seven Texas re-
gions with a past exceedance of the standard, 
ozone levels have steadily declined. (See Figure 
2 and Table 1) Indeed, all but one of the seven 
Texas regions with past ozone problems met the 
legally binding limit in 2009: an ozone design 
value under the eight-hour, 85 ppb standard.3

Although ozone in the Dallas-Fort Worth re-
gion (DFW) has decreased far more than in 
most Texas areas, DFW is still slightly above 
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Figure 2: Eight-Hour Ozone Design Values by MSA

Note: 2009 design values based on average of 2007 to 2009 data. Design values as of November 13, 2009 and are subject to change. 

Source: TCEQ Emission Inventory, Air Quality Division, AMDA; 2010
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Table 1: 2009 Ozone Design Values 

Region 2009 Ozone Design Values Highest 8-Hour Ozone 
Monitored Level (1999-2009)

Houston-Galveston-Brazoria (HGB) 84 ppb 120 ppb

Dallas-Fort Worth (DFW) 86 ppb 101 ppb

Beaumont-Port Arthur (BPA) 77 ppb 92 ppb

Northeast Texas (NETX) 75 ppb 102 ppb

San Antonio (SAN) 74 ppb 91 ppb

Austin-Round Rock (ARR) 75 ppb 89 ppb

El Paso (ELP) 75 ppb 81 ppb

Source: TCEQ Emission Inventory
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Figure 3: Eight-Hour Ozone Design Values for the Dallas-Fort Worth Area

Note: 2009 design values based on average of 2007 to 2009 data. Design values as of November 13, 2009 and are subject to change. 

Source: TCEQ Emission Inventory, Air Quality Division, AMDA; 2010

86686886

0

the standard, with a design value of 86 ppb in 
2009. (See Figure 3) By lowering the ozone 
level from 96-86 ppb in less than four years, 
DFW remains an outstanding example of air 
quality improvement. Th e challenge for DFW 
is more intractable than other Texas areas. An 
area heavily dominated by mobile sources of 
ozone emissions and with relatively few major 
industrial sources, DFW has limited means of 
directly reducing the majority of ozone form-
ing emissions.

Th e EPA distinguishes between stationary 
“point” source emissions (e.g., industrial facili-
ties) and “mobile” source emissions (e.g., cars, 
trucks, and engines). Mobile sources include 
on-road tailpipe emissions from vehicles and 
off -road emissions from moveable equipment 
like cranes and bulldozers. Of critical impor-
tance, regulatory control of mobile sources is a 
federally preempt (i.e., exclusive) authority. Th e 
EPA regulates mobile sources largely through 
engine standards, tailpipe emission standards, 
and fuel specifi cations. 

Current NAAQS in legal eff ect: 85 ppb 

added by author
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Federal law gives Texas the authority 

to regulate emissions from stationary 

or “point” sources, but the federal 

government retains exclusive 

authority over mobile sources. 

Federal law gives Texas the authority to regu-
late emissions from stationary or “point” sourc-
es, but the federal government retains exclusive 
authority over mobile sources. Although the 
state of Texas must comply with the ozone stan-
dard, the state does not have the legal author-
ity to directly address the bulk of the problem. 
Th e engine and fuel standards are appropriately 
of national, not state, provenance. State-only 
“boutique” fuels, of which California is so fond, 
have limited environmental eff ectiveness and 
undermine market economics for refi ners and 
automakers.

If a state cannot act to reduce emissions from 
the lion’s share of the emissions creating ozone, 
the state is unlikely to attain a stricter stan-
dard in a short time frame. According to a 2008 
TCEQ emissions inventory, 79 percent of NOx 
emissions in DFW derive from mobile sourc-
es; only 10 percent derive from point sources. 
However stringently the state might control 
those 10 percent of industrial emissions, the 
volume of reductions potentially realized falls 
short of the volume necessary for attainment 
of the ozone standards. How can Texas attain a 
stricter ozone standard when 79 percent of the 
problem is outside the state’s authority? 

Even in HGB, with a far larger volume of in-
dustrial emissions than DFW, mobile sources 
now dominate at 72 percent of NOx emissions. 
Emissions from the massive industrial facilities 
in the Houston petrochemical complex already 
are so eff ectively controlled that industrial NOx 
emissions now comprise only 22 percent of re-
gional NOx emissions. (See Figures 4 & 5)

However impossible, the state’s attainment of 
the EPA standard is mandatory. If the state does 
not meet the federal limit by the prescribed date, 
the EPA can impose multiple sanctions includ-
ing withdrawal of federal highway funds. To get 
around this legal impasse, the Texas Legislature, 
the TCEQ, and local governments throughout 
the nine-county DFW non-attainment region 
devised creative means to reduce mobile source 
emissions.

EPA had adopted cleaner engine standards but 
the eff ective dates were not aligned with key 
ozone attainment dates. Th us, TCEQ sought 
and received special exemptions from EPA to 
require Texas Low Emission Diesel (TXLED), 
a low-NOx fuel. By TCEQ rule, all diesel sold 
east of I-35 must meet the TXLED specifi ca-
tions. An expensive, complicated requirement 
for refi ners, TXLED now provides limited, if 
any, emission benefi ts because a federal lower 
emission diesel is now in eff ect.

Th e Texas Legislature also established a fund to 
incentivize early replacement of diesel-burning 
engines. Th rough this Texas Emission Reduc-
tion Program (TERP), TCEQ has given grants 
in excess of $1 billion for retrofi t or replacement 
of engines, construction equipment, and trucks. 
Th e TERP program grants originally motivated 
early purchase of the cleaner engines, not yet re-
quired by EPA’s standards. For example, TERP 
grants of around $50 million went to railroads 
for replacement of switcher engines. Th e EPA 
has adopted requirements for these locomotive 
engines but the eff ective dates still remain in 
the future. Th e source of TERP funds is a sur-
charge of $15-$20 on new vehicular title fees. 
If the EPA had assumed its statutory responsi-
bility to address mobile sources, e.g., through 
timely engine standards for locomotives, Tex-
ans could have kept this money.
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Welcome to SIP World—

ineffi  cient and arcane, long on 

convoluted process, short on 

results, and without fl exibility.

Federal Ozone Standard:
A Constantly Moving Target
Major reduction of ozone throughout Texas, un-
fortunately, is a fl eeting achievement. In the last 
few years, the EPA has tightened the standard 
three times. For almost 25 years (1979-2004), 
the standard stayed the same. Since 2004, the 
EPA has promulgated three diff erent standards: 
85 ppb, 75 ppb, and now a proposed standard 
between 60-70 ppb. 

Until the EPA fi nalizes the proposed standard 
and begins implementation by designation of 
non-attainment area, the eight-hour, 85 ppb 
standard sets the legal bar. Initially adopted by 
rule in 1997, the 85 ppb standard was not given 
legal force until 2004 with the designation and 
classifi cation of non-attainment areas. Th e fi rst 
attainment dates under the 85 ppb standard in 
Texas begin in 2010.

Welcome to SIP World—ineffi  cient and arcane, 
long on convoluted process, short on results, 
and without fl exibility. In the summer of 2007, 
less than a month aft er Texas adopted the mas-
sive State Implementation Plans for compliance 
with the 85 ppb standard, the EPA formally pro-
posed a lower 75 ppb standard. A wide range of 
credentialed scientists formally questioned the 
EPA’s scientifi c justifi cation for the change. In 
March 2008, however, the EPA adopted that 75 
ppb standard. Now it wants to set the standard 
far lower. Under a White House directive to re-
consider rule changes made by the Bush Admin-
istration, the EPA proposed in January 2010 an 
ozone standard within a 60-70 ppb range. Final 
adoption is expected in August 2010.

TCEQ’s development of ozone SIPs is a hercu-
lean administrative and scientifi c task involv-
ing several years of preparation. A legally ap-
provable SIP requires major state expenditures, 
complex photochemical modeling, reams of 
technical analyses, heaps of emission invento-
ries, and adoption of multiple rules to impose 
enforceable control measures. Far from being 
a minor amendment to an existing SIP, a new 
ozone standard means starting all over again. 
Complex SIP control measures mean local gov-
ernments and private businesses must scrap 
current SIPs and plan anew for regulations, ex-
penditures, and technologies likely necessary 
under a stricter standard. In January 2010, less 
than one month aft er Texas ozone monitors 
showed attainment of the 85 ppb standard, the 
EPA changed the standard.

Consequences for Texas: 
EPA’s Proposed New Ozone 
Standard 60-70 ppb
Among Texas urban areas, only DFW remains 
in non-attainment status measured under the 
current 85 ppb standard. Yet, only a few of the 
many ozone monitors in DFW recorded levels 
above the standard. Th us, air quality through-
out most of the DFW region meets the standard. 
Th e gradual turnover of the vehicle fl eet should 
bring DFW below the 85 ppb standard without 
any additional control measures. Exhaust from 
new cars emits up to 88 percent less NOx than 
cars manufactured in 2000.4

A federal ozone standard of 75 ppb or lower, 
however, would mean non-attainment status in 
many areas of Texas—as many as eight if the EPA 
changes the standard to 70 ppb, up to 12 if the 
standard is 60 ppb, the lowest fi gure on the EPA’s 
proposed range. Astonishingly, these 12 areas 
would include Brewster county in Big Bend, one 
of the most sparsely populated counties in the 
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Federal ozone non-attainment 

status has major consequences for 

the public and private sectors. 

Figure 6: 2009 Primary Ozone Design Values by Metropolitan Statistical Area (MSA) 

Note: ** Waco Mazanec C1037 monitor will not have three complete years of data until April 2010. 

***Brewster county, where Big Bend is located, is not part of an MSA.

Source: TCEQ Emission Inventory, Air Quality Division, AMDA; 2010

MSA  
2009 8-Hr
Ozone DV 

(ppb)*

DFW 86

HGB 84

BPA 77

TLM 75

ELP 75

AUS 75

SAN 74

WACO 72**

CC 69

Big Bend*** 66

VIC 65

BRH 62

LAR 55

United States. A standard of 60 ppb approaches 
natural background ozone levels in parts of Tex-
as. (See Figure 6)

Under the still operative 85 ppb standard, the 
EPA tagged three Texas areas—HGB, DFW, and 
BPA—for non-attainment. Areas such as Aus-
tin and San Antonio were labeled Near Non-
Attainment Areas, a status with relatively light 
regulatory implications. Th e EPA draws non-
attainment boundaries with a broad brush, typ-
ically including entire Metropolitan Statistical 
Areas (MSAs) surrounding one or several core 
urban counties exceeding the standard. Th us, 
the DFW non-attainment area now comprises 
12 counties around Dallas and Tarrant coun-
ties. Th ese 12 may not have monitored violation 
of the standard but, when legally designated as 
non-attainment areas, all federal requirements 
apply.

Federal ozone non-attainment status has major 
consequences for the public and private sectors. 
Th e administrative and technical requirements 
imposed on state and local governments create 
an ongoing and costly burden. Th e cost to pri-
vate business is substantial, involving layers of 
regulation, emission control technology cost-
ing billions of dollars, and limits to growth. A 
federal non-attainment designation for a multi-
county MSA like HGB or DFW immediately 
sets a ceiling on otherwise natural economic 
growth. Th e EPA’s proposed stricter standard 
could lead to a non-attainment area beginning 
at the Texas-Oklahoma border above Dallas, ex-
tending through Austin to below San Antonio.
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Non-attainment status requires “off setting” 
emission reductions. Among multiple regula-
tions, any new source of industrial emissions 
must come up with a volume of emission re-
ductions equal to or greater than expected 
emissions from the new or expanded source. 
Off sets are usually purchased at a high price if 
they can be found. When industries plan to re-
locate or open a new plant, they typically avoid 
a site within a non-attainment area. 

Emissions from industries in HGB, DFW, and 
BPA already are stringently regulated with 
state-of-the-art control technologies. (See Ap-
pendix) Consequently, most remaining ozone 
emissions are from mobile sources. Only two 
of the eight Texas areas likely destined for non-
attainment status under the EPA’s proposed 
standard have more industrial emissions (point 
sources) than mobile sources. (See Table 2) 

Under a 75 ppb or lower standard, the state 
has few emission sources under its jurisdiction 
which could yield more meaningful reductions. 
Expensive controls on minor sources (e.g., boil-
ers at schools and hospitals), although encour-
aged by the EPA, produce only minute reduc-
tions. “New” is, perforce, “cleaner.” Purchase 

of new vehicles and cleaner-burning engines 
is by far the most eff ective, least costly means 
of reducing mobile emissions of ozone. Mo-
bile source emissions will naturally decline as 
fl eet turnover occurs, but the EPA, to date, will 
not coordinate attainment dates with engine 
standards or the projected timetable of fl eet 
turnover.

The Quality of Science Matters 
Th e EPA does not have suffi  ciently rigorous sci-
ence to justify an ozone standard lower than 
85 ppb. Th e EPA’s previously adopted 75 ppb 
standard, like the proposed 70-60 ppb stan-
dard, relies on inconsistent, speculative, and 
largely epidemiological science. Th is body of 
science indicates vague correlations between 
adverse health eff ects and specifi c ozone levels. 
Th e EPA’s 2008 and 2010 standard changes are 
not based on signifi cant advancements in the 
relevant sciences. Federal regulatory decisions 
of the magnitude now proposed by the EPA 
should be supported by state-of-the-art science 
demonstrating a causal connection between 
ozone levels and health eff ects.

Texas Region Mobile Source Point Source
Houston-Galveston-Brazoria (HGB) 72% 22%

Dallas-Fort Worth (DFW) 79% 10%

San Antonio (SAN) 62% 33%

Austin (AUS) 76% 18%

El Paso (ELP) 72% 21%

Northeast Texas (NETX) 37% 29%

Corpus Christi (CC) 40% 44%

Beaumont-Port Arthur (BPA) 46% 49% 

Table 2: Mobile Source Emissions Drive Ozone Formation

Source: TCEQ Emission Inventory
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Th e CAA requires that the EPA periodically re-
view the National Ambient Air Quality Stan-
dards (NAAQS), of which ozone is one. Th e 
EPA must reassess the ozone NAAQS every 
fi ve years to assure that the numeric limit “ac-
curately refl ects the latest scientifi c knowledge 
useful in indicating the kind and extent of all 
identifi able eff ects on public health or welfare.”5 
Th e EPA must set the ozone standards at a level 
“which in the judgment of the Administrator … 
and allowing for an adequate margin of safety 
are requisite to protect the public health.”6 But 
an ozone level needed to protect public health is 
not necessarily a level which avoids all risks or 
reduces ozone to non man-made background 
levels.7

Cost cannot be a factor. Th e U.S. Supreme Court 
has concluded that the economic costs of attain-
ing the standard cannot be a balancing factor 
when establishing this exclusively health-based 
standard.8 Only scientifi c data about eff ects on 
human health drive the EPA decision.

Many credentialed scientists and medical doc-
tors publicly challenged the scientifi c basis for 
the EPA’s 2008 change of the standard from 85 
ppb to 75 ppb. Th is criticism would apply even 
more forcibly to the EPA’s current proposal to set 
the standard far lower. Th e EPA’s January 2010 
proposal is not based on new scientifi c data but 
on a reinterpretation of existing science.

Dr. Roger McClellan, former chairman of the 
EPA’s Clean Air Scientifi c Advisory Committee 
(CASAC), testifi ed before Congress that the 
EPA’s lowering of the standard from 85 ppb to 
75 ppb “is a policy judgment based on a fl awed 
and inaccurate presentation of the science 
that should inform policy decision.”9 A single 
new clinical study (measuring lung function 
in controlled exposure to ozone) found no 
statistically signifi cant impact at ozone levels 
below the 85 ppb standard.10 EPA staff  reversed 
the author’s conclusion with a methodology that 

the EPA typically rejects. A medical doctor and 
member of CASAC remarked that the EPA’s 
reinterpretation of this clinical study “amounts to 
attempting to fi nd eff ects in a very few individuals 
when the statistical eff ects are not signifi cant … 
a very dangerous precedent … a pitiful number 
on which to attempt to base policy.”11

When setting the national ozone standard, the 
EPA relies on epidemiological, toxicological, 
and clinical studies as well as various risk-as-
sessment methodologies. Th e EPA’s conclusion 
rests most heavily on the epidemiological stud-
ies. Th ese studies can show weak correlations—
but no demonstrated causation—between 
monitored ozone levels and adverse health im-
pacts, including premature mortality. On closer 
review, many of the epidemiological studies are 
inconclusive or contradictory. 

Th e largest study—looking at 95 U.S. cities over 
14 years—found only six cities with a “statisti-
cal relationship” between ozone levels and pre-
mature mortality. Los Angeles, with the worst 
ozone problem, was not among the six.12 A fi ve-
year California study found that children living 
in high ozone areas had a 30 percent lower in-
cidence of asthma than children in low ozone 
areas.13 Texas Inpatient Hospital Discharge data 
from 1999-2001 showed fewer hospital visits 
for asthma during the peak summer ozone sea-
son than during the winter low ozone season.14

Th e epidemiological studies on which the EPA 
so critically rests its decision have multiple sci-
entifi c fl aws. Of critical importance is the dif-
ference between actual and imputed exposure 
to ozone. Th e EPA-favored studies correlate 
health eff ects with monitored outdoor ozone 
levels rather than with personal (largely in-
door) exposure. 
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Additionally, the EPA attributes any identifi ed 
health eff ects (from hospital records versus pa-
tient histories) to the monitored ozone level. 
Th is approach does not consider potential ef-
fects from other pollutants (e.g., particulates 
and toxins) and assumes the ozone level caused 
the health impact.

Outdoor ozone levels at a monitor site are not 
an accurate measure of what the average in-
dividual breathes. And recall that high ozone 
levels are a summer problem. Personal indoor 
exposure is more likely about 10 percent of the 
outdoor monitored level.15

Th e problem of personal exposure was stressed 
by the CASAC in 2006. “It is known that person-
al exposure to ozone is not refl ected adequately, 
and sometimes not at all, by ozone concentra-
tions measured at central monitoring sites. … 
Th erefore it seems unlikely that observed asso-
ciations between short-term ozone concentra-
tions and daily mortality are due solely to ozone 
itself.”16

Dr. Michael Honeycutt, Ph.D., Chief of Toxi-
cology at the TCEQ, summarized the weakness 
in the EPA’s scientifi c justifi cation for a new 
ozone standard. “What this means is that the 
epidemiological studies used by the EPA to set 
the health-based ozone standard are not scien-
tifi cally rigorous enough to be used as the basis 
for this important policy decision. Th ese stud-
ies are based on the supposition that people 
breathe outside air 8-24 hours each day while 
the scientifi c data clearly show this is not the 
case.”17

Th e unrealistic level at which the EPA set the 
Policy Relevant Background (PRB) is another 
key factor. PRB is the “uncontrollable” ozone 
produced by natural processes and transport 
absent man-made emissions. Underestimation 
of background levels results in overestimation 
of risk. Because the EPA is setting a regulatory 

standard, the EPA purports to estimate health 
eff ects from ozone only from “controllable” 
ozone generated by man-made emissions.

Th e level above the PRB is supposed to be the 
ozone caused by human activity. When the 
EPA adopted the 75 ppb standard in 2008 and 
again in the 2010 proposal, the EPA lowered the 
PRB by as much as 60 percent, thus attribut-
ing a greater percentage of total ambient ozone 
to man-made emissions. For the 85 ppb stan-
dard, the EPA used monitored data to set a PRB 
of 40 ppb. Instead of monitored data, the EPA 
now uses a widely challenged global simulation 
model to set the PRB as low as 15 ppb. 

By lowering the PRB level, the EPA increased 
the risk assessment of ozone levels and pre-
mature mortality by 50 percent to 100 per-
cent. Again the EPA’s own CASAC noted that 
the EPA Final Ozone Staff  Paper did not justify 
such a low PRB.18 A former CASAC member 
testifi ed to Congress that EPA staff ’s low PRB 
results in “unrealistically high mathematical 
projections of mortality and morbidity from 
low concentrations of ozone with excess risks 
being inappropriately attributed to ozone from 
anthropogenic precursors.”19

Conclusion
Th e EPA’s scientifi c justifi cation for establishing 
an ozone standard below 85 ppb is inadequate. 
A policy decision with repercussions this signif-
icant—federal non-attainment status in 666 U.S. 
counties, including remote Brewster County, 
Texas—should be based on more substantial sci-
ence. Remote correlations between ozone levels 
and adverse health eff ects may provide useful 
information. Science used to impose a manda-
tory ozone standard as low as 70-60 ppb, how-
ever, should demonstrate a causal connection 
between higher ozone levels and health eff ects.
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The EPA’s proposed new ozone 

standard is one of several national 

issues raising critical questions 

about the role of science in 

public policy decisions. 

Th e EPA’s January proposal confi nes the fi nal 
standard to a point between 70 ppb at the high-
est and 60 ppb at the lowest. Although the CAA 
gives the EPA broad technical discretion to eval-
uate science and set standards, the weaknesses 
in the science behind the January 2010 pro-
posal merit judicial review. To avoid litigation 
is a dangerous precedent, conceding unlimited 
scope to the EPA’s regulatory jurisdiction.

Dr. Roger McClellan has advised the EPA on 
health-eff ect based air quality standards since 
the EPA was founded over 40 years ago. He 
served for four years as Chairman of the Clean 
Air Act Scientifi c Advisory Panel. His stark 
judgment of what he calls a “blatantly political 
process” behind the EPA’s January 2010 propos-
al to dramatically lower the ozone standard is 
noteworthy. 

“In my experience, the actions of 
Administrator Jackson in developing the 
proposed ozone rule are without precedent 
and are not being proposed in accord 
with the legal requirements of the Clean 
Air Act (CAA) nor past EPA practices. 
… Administrator Jackson is proceeding 
in an arbitrary and capricious manner to 
develop a ‘reconsideration’ NAAQS that 
is without precedent in the four decade 
old history of the CAA. Th e CAA has no 
provisions for revising a NAAQS based on 
scientifi c information that is four years out 
of date. … Th e new scientifi c information 
is abundant and compelling. It may well 
be the basis … for a policy decision to 
revise the primary [ozone] standard to a 
level as high as 0.084 ppm.”20

Th e CAA should be amended to set minimal 
criteria for scientifi c rigor and risk assessment. 
Cost-eff ectiveness analyses must be a factor in 
establishing the NAAQS. Equally important, 
the process for developing State Implementa-
tion Plans must be streamlined.

As the National Research Council noted in 
2004: “Th e SIP process now mandates exten-
sive amounts of local, state, and federal agency 
time and resources in a legalistic, oft en frustrat-
ing proposal and review process, which focuses  
primarily on compliance and intermediate pro-
cess steps. Th is process probably discourages 
innovation and experimentation at the state 
and local levels; overtaxes limited fi nancial and 
human resources available to the nation’s Air 
Quality Management System.”21

Th e EPA’s proposed new ozone standard is 
one of several national issues raising critical 
questions about the role of science in public 
policy decisions. Th e EPA’s recent endanger-
ment fi nding on greenhouse gases also brings 
the question to the forefront.22 Science should 
guide and ground policy decisions. However, 
as the societal and economic stakes escalate, 
the quality of the science must be assessed by 
policymakers.
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Appendix:  Texas Ozone Reduction Eff orts—
Controls, Creativity, Science, Technology, and Cooperation

Through the Texas Commission on Environmental Quality (TCEQ), Texas has enacted among the most 

targeted, eff ective, and stringent regulatory controls to reduce ozone producing emissions from sta-

tionary (industrial) sources. Texas also has created some of the most creative and generous incentives 

to reduce mobile source emissions. The state has developed state-of-the-art ozone science to discover 

which factors specifi c to individual regions in Texas drive ozone formation. For example, ozone forms 

diff erently in the Houston region than in the Dallas-Fort Worth region. Use of cutting-edge technolo-

gy—like remote sensing technology and infrared cameras—also played a key role in the state’s suc-

cessful eff ort. Years of cooperative interaction with industry, universities, local governments, and all 

stakeholders forged a team eff ort. Industry investments in cutting-edge control technology and in 

enhanced operational management were key to the Texas success.

See also “Texas Air Quality Success,” http://www.tceq.state.tx.us/implementation/air/airsuccess/

airsuccess.

Stationary Source Ozone Controls
Over the last 10 years, TCEQ has enacted more than 50 diff erent regulatory controls to reduce ozone 

precursor emissions: oxides of nitrogen (NOx) and volatile organic compounds (VOCs). Major control 

strategies include:

 Mass NOx Emission Cap & Trade Program in the Houston-Galveston-Brazoria area. This program re-

duced NOx emissions from major industrial sources by 80 percent from 2002-06.

 A suite of rules for the Dallas-Fort Worth area for NOx reductions from kilns, power plants, industrial 

sites, and stationary engines.

 Enhanced monitoring of fl ares, cooling towers, and other sources of highly reactive VOCs.

 Annual and short-term limits on highly reactive VOCs in Harris County.

Air Quality Research 
Texas has invested more money in air quality research over the last 10 years than any state in the 

country. State fi nancial resources and in-kind contributions from national organizations and universities 

supported an almost $50 million scientifi c eff ort. Through two major fi eld studies (Texas Air Quality 

Study 2000 and Texas Air Quality II), the state developed targeted control strategies.
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