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Clearing the Air in North Carolina
Pollution Myths and Realities

J ust as North Carolina was on the verge of full compliance with EPA’s original ozone air
pollution requirements, the standards were changed. In April 2004, most of the state once
again was out of compliance. Policymakers and business leaders worry whether the state

can meet the new federal requirements and avoid imposed limits on economic development
and loss of federal transportation funds.

The new ozone standard is the only remaining air pollution challenge facing North Carolina,
which meets EPA’s standards for carbon monoxide, sulfur dioxide, nitrogen oxides, and
“coarse” airborne particulates (PM10). Ninety-five percent of pollution monitors comply with
EPA’s fine particulate (PM2.5) standards and original ozone standard. The few monitors that
exceed those standards do so by small margins. In spite of the facts, environmental activists
claim the state has a serious air pollution problem. But these claims are misleading exaggera-
tions. For example, the American Lung Association gave failing air quality grades to 12 of 18
monitoring locations that comply with EPA’s new ozone standard.

To reduce ozone many are hawking measures to reduce driving and “command-and-control”
regulations on industrial emissions. But these traditional approaches are inefficient, often
focusing on measures with high costs and low benefits. In reality, air pollution has been solved
as a long-term problem by already-adopted measures that will eliminate most remaining
pollution from automobiles and industry in coming years. These requirements will achieve
such large pollution reductions that population and transportation growth will have little
effect on future air quality improvements.

North Carolina can speed progress toward attainment of the new ozone standard by adopt-
ing pollution control measures that deliver greater emission reductions more rapidly at lower
costs than most current proposals. Perhaps the greatest untapped opportunity is “gross-pol-
luting” automobiles. On-road pollution measurements in cities around the U.S. have shown
that a small fraction of vehicles produces most vehicle pollution. The worst 5 percent of cars
produce half of all ozone-forming volatile organic compound (VOC) emissions.

Gross polluters can be most efficiently identified with remote sensing, an inexpensive on-
road pollution measurement technology, as they drive on the road. Their owners can then be
required to repair the vehicles or voluntarily scrap them for a cash incentive. An aggressive
program could reduce automobile VOC emissions by 30 to 40 percent within a year or two.
Unfortunately, regulators and activists instead promote measures such as transit that reduce
almost no emissions, cost hundreds of times more per ton of pollution removed, micromanage
people’s lifestyle choices, and take many more years to come to fruition.
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Just as North Carolina was on the verge of full compliance with EPA’s original ozone air
pollution standard, EPA moved the goalposts in April 2004, placing most of the state once
again out of compliance.1  The new ozone standard had been in the works for several years, so
it came as no surprise to policy insiders. However, it has caused much hand wringing among
North Carolina’s policymakers and business leaders, who worry whether the state can meet
the new federal requirements and avoid sanctions such as limits on economic development
and loss of federal transportation funds.2

The new ozone standard is the only remaining air pollution challenge facing North Carolina.
All pollution monitors in the state meet EPA’s standards for carbon monoxide, sulfur dioxide,
nitrogen oxides, and “coarse” airborne particulates (PM10). All but a handful of monitors
comply with EPA’s fine particulate (PM2.5) standard and original ozone standard.3  The few
monitors that still exceed those standards do so by small margins.

To control ozone, regulators, planners, and activists are hawking the traditional menu of so-
cial engineering measures to reduce driving, and “command-and-control” regulations on in-
dustrial emissions. But the traditional approaches fail on two counts: First, they are ineffi-
cient, often focusing on measures with high costs and low benefits. Second, they are predi-
cated on the assumption that existing requirements won’t reduce emissions enough to attain
the new ozone standard.4

In reality, air pollution has been mitigated as a long-term problem by already-adopted mea-
sures that will progressively eliminate most remaining pollution from motor vehicles and
industry in coming years. These existing requirements will achieve such large pollution re-
ductions that population and transportation growth will have little effect on future air qual-
ity improvements.

In the meantime, North Carolina can speed its progress toward attainment of the 8-hour ozone
standard by reorienting policy toward pollution control measures that deliver greater emis-
sion reductions more rapidly and at lower costs than current business-as-usual approaches.

I. How Bad Is North Carolina’s Air Pollution?

According to environmental activists, North Carolina has a serious air pollution problem. For
example, the Public Interest Research Group (PIRG) asserts “North Carolina has some of the
worst air pollution in the country.”5 The American Lung Association (ALA) recently ranked
the Charlotte area 14th in the nation for ozone pollution. ALA gave 40 North Carolina coun-
ties a failing grade for ozone and seven a failing grade for fine particulates.6 Activists have
also claimed air pollution is increasing.7

Introduction
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Fortunately for North Carolina’s residents, the activists’ claims are misleading exaggerations
of actual air pollution levels. Regardless of whether an area complies with even EPA’s most
stringent pollution standards, it’s likely to get a failing grade from ALA. Figures 1, 2, and 3
display ozone and PM2.5 levels relative to federal standards in North Carolina counties. The
letters along the top list the air quality grades ALA gave each county for the given pollutant.

Note that ALA’s grades bear little relationship to actual air quality and fail many areas that
have clean air based even on EPA’s toughest standards. For example, ALA even gave a failing
grade to 12 locations that comply with the 8-hour ozone standard, and gave only one county
an A (see Figure 1).8 Furthermore, all but three North Carolina monitoring locations comply
with the 1-hour ozone standard, yet almost all got a failing grade from ALA.9

All of North Carolina complies with the 24-hour PM2.5 standard by a large margin, yet ALA
gave an A to only a few counties and failed three (see Figure 2).10 Although only two monitor-
ing locations in all of North Carolina violate EPA’s annual PM2.5 standard, ALA failed five
counties and didn’t even grade the two counties with the highest annual PM2.5 levels (see
Figure 3).11

ALA used several techniques to create the impression of higher pollution than ever actually
occurs. For example, ALA inflated the number of days per year that a given area exceeds
EPA’s ozone and PM standards, and used tougher ozone and PM standards than EPA when
handing out grades. ALA also used data only through 2002 when giving out grades. But 2003
turned out to be a low-ozone year, and PM2.5 levels have been steadily dropping over time.
Thus, when the most recent data is included, the result is lower pollution levels. Finally, pol-
lution levels often vary from place to place within a county. Note, for example, in Figure 1
that one of Mecklenburg County’s three ozone monitoring sites complies with the 8-hour
ozone standard, while two sites violate the standard. Despite these local variations, ALA
gives a failing grade to the entire county.

ALA’s metropolitan pollution rankings are similarly designed more to alarm than to inform.
For example, Charlotte’s ozone rank of 14th in the nation seems pretty scary. But ALA fails to
mention that once you get past the worst seven counties in the country, ozone levels are
relatively low, as shown in Figure 4.

The graph plots the average number of days per year that the worst location in a given county
exceeded the 8-hour and 1-hour ozone standards during 2001-2003.12 The graph includes the
worst eight counties in California, which are also the worst in the U.S., some of the worst
counties in a few other states, and a representative selection of North Carolina counties, in-
cluding several of the worst. Numbers along the top give each county’s rank out of 713 coun-
ties with monitoring data.

Note that outside California few counties ever exceed the 1-hour ozone standard, and those
that do typically have no more than one to three exceedances per year. Even 8-hour
exceedances, which occur at much lower ozone levels than for the 1-hour standard, are rela-
tively infrequent at these non-California locations. Figure 4 also belies PIRG’s claim that North
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Notes: Each bar represents an individual monitoring site. Labels along the bottom give the
county in which the monitoring site is located. Some counties have more than one monitoring
site and therefore appear more than once in the chart. The dotted horizontal line marks the 8-
hour ozone standard. Letters along the top give ALA’s grade for the county in which a given
monitoring site is located (or a blank for counties that ALA did not grade). Compliance with
the 8-hour ozone standard is based on data for 2001-2003.

Figure 1. Ozone Levels Relative to EPA’s 8-hour Ozone
Standard and ALA Air Quality Grades.
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Notes: Each bar represents an individual monitoring site. Labels along the bottom give the
county in which the monitoring site is located. Some counties have more than one monitoring
site and therefore appear more than once in the chart. The dotted horizontal line marks the
24-hour PM2.5 standard. Letters along the top give ALA’s grade for the county in which a
given monitoring site is located (or a blank for counties that ALA did not grade). The plotted
values are based on the average of the 98th percentile of daily readings for 2001-2003, which is
how compliance with the standard is determined.

Figure 2. 24-hour PM2. 5 Levels Relative to
EPA’s Standard and ALA Air Quality Grades.



Clearing the Air in N.C. 7How Bad is North Carolina's Air Pollution?

Notes: Each bar represents an individual monitoring site. Labels along the bottom give the
county in which the monitoring site is located. Some counties have more than one monitoring
site and therefore appear more than once in the chart. The dotted horizontal line marks the
annual PM2.5 standard. Letters along the top give ALA’s grade for the county in which a
given monitoring site is located (or a blank for counties that ALA did not grade). ALA gave
out pass/fail grades rather than letter grades for annual PM2.5 levels. Compliance with the
annual PM2.5 standard is based on data for 2001-2003.

Figure 3. Annual PM2. 5 Levels Relative to
EPA’s Standard and ALA Air Quality Grades.
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Carolina has “some of the worst air pollution in the country.” No area of North Carolina even
comes close to earning this ignominious title.

And rather than increasing, air pollution has generally declined. PM2.5 levels have declined
35 to 40 percent since the early 1980s, and more than 15 percent in just the last four years,
bringing the state to the verge of full PM2.5 attainment.13 The record on ozone is more mixed.
One-hour ozone exceedances have generally declined modestly and 94 percent of monitoring
locations comply with the standard. In contrast, 8-hour ozone exceedances have showed no
significant trends in either direction. Furthermore, the number of ozone exceedances varies
substantially from year to year due to weather; all else equal, warm, dry years have higher
ozone levels than cool, rainy ones. On a positive note, 2003 was one of the lowest ozone years
on record. Also noteworthy is that North Carolina has improved or at least held the line on air
pollution in the face of rapid population growth.

North Carolina has much less of an air pollution problem than the public has been led to
believe. Except for the 8-hour ozone standard, almost the entire state complies with all other
pollution standards, and the few areas that exceed the 1-hour ozone and annual PM2.5 stan-
dards do so by small margins. Even so, does exceeding the 8-hour standard pose a significant
threat to people’s health?

The answer appears to be no. Back in 1996 EPA predicted that going from full attainment of
the 1-hour ozone standard to full attainment of the 8-hour standard would reduce hospital-
izations from asthma attacks by 0.6 percent.14 In other words, at current levels, ozone is hav-
ing at worst a tiny effect on public health. Indeed, as shown in Figure 5, asthma hospitaliza-
tion rates in North Carolina are actually higher in counties that have lower ozone levels.
Nevertheless, just as it exaggerates air pollution levels, ALA exaggerates health effects. Al-
though air pollution at current levels accounts for less than 1 percent of all respiratory and
cardiovascular distress, ALA claims that fully two-thirds of North Carolina’s people are “at
risk” from current air pollution levels.15

II. Improving Air Quality

Regardless of whether the 8-hour ozone standard is a foolish policy, North Carolina still has
to attain it. What is the least painful way to get there? Policymakers should consider two
factors that I discuss in more detail below:

• Though it will likely come as a surprise to most people, existing requirements will elimi-
nate most remaining air pollution during the next 20 years, even if North Carolina enacts no
additional regulations. Policymakers’ choices can affect when the standard is attained and
how much it costs to get there, but the long-term problem has already been solved.

• The Clean Air Act, EPA’s associated policies and regulations, and activists’ pet policy pre-
scriptions discourage sound strategies for attaining pollution standards, both in terms of costs

9Improving Air Quality
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Notes: Number of 8-hour ozone exceedances per year is the average for all monitoring sites in
a county during 1995-97.  Asthma data are from  P. Buescher and K. Jones-Vessey, Childhood
Asthma in North Carolina (Raleigh: North Carolina State Center for Health Statistics, March
1999), www.schs.state.nc.us/SCHS/pdf/schs113.pdf.

Figure 5. Asthma Hospitalization Rates for
Children Aged 0-14 vs. 8-hour Ozone Exceedance Days

per Year in North Carolina Counties, 1995-97

0
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and effectiveness. Regulatory costs are ultimately paid by consumers in the form of higher
prices for useful goods and services. Policymakers could substantially reduce the costs of
attaining the 8-hour ozone standard by refocusing regulatory efforts toward measures that
deliver the most pollution reduction per dollar invested.

Roughly three-quarters of pollution emissions in North Carolina’s metro areas comes from
motor vehicles, much of it from automobiles.16 But data collected on the road and in vehicle
inspection programs show that the emissions of the average automobile are dropping about
10 percent per year, as the fleet turns over to more-recent models that start out and stay cleaner
than earlier ones.17 These declines will continue; a fleet of automobiles meeting EPA stan-
dards that phase in starting this year will emit at least 90 percent less pollution per mile than
the average vehicle currently on the road.18

Suburban growth and the popularity of SUVs will at worst have a minor effect on these fu-
ture declines. While the average car’s emissions are dropping 10 percent per year, driving is
increasing by at most 3 or 4 percent per year in the fastest-growing areas and more slowly
elsewhere, meaning total automobile emissions are declining at least 6  or 7 percent per year.
The difference in emissions between cars and SUVs or pickup trucks disappeared with the
1996 model year for volatile organic compounds (VOCs) and the 2001 model year for oxides
of nitrogen (NOx). VOCs and NOx are the two pollutants that help form ozone. EPA’s 2004
standards require SUVs and pickups to meet the same tough emissions and durability re-
quirements as cars.19 Thus, going forward, the popularity of larger vehicles will make no
difference for air quality.

Likewise, EPA regulations for heavy-duty diesel trucks and off-road equipment require a 90
percent reduction in nitrogen oxides and soot emissions starting, respectively, in 2007 and
2010.20 These requirements are in addition to progressively more stringent emissions require-
ments already implemented during the last several years for these vehicles.21

Industrial emissions will also decline. Power plants are the largest industrial pollution source,
yet EPA’s NOx “SIP Call” regulation is being implemented this year and requires a 60 percent
reduction in NOx emissions from power plants and industrial boilers during the May-to-
September “ozone season.”22

The Clean Air Act’s acid rain program is similarly reducing PM-forming sulfur dioxide emis-
sions from power plants, including an already-achieved 30 percent reduction from 1995-2000,
and another 20 percent reduction from 2000-2010.23 North Carolina is on the verge of full
attainment of EPA’s PM2.5 standards, and PM2.5 declines will continue. EPA has over the last
few years also required reductions of 60 to 99 percent in a range of hazardous air pollutants
from dozens of industries.24

If air pollution has been solved as a long-term problem, the question then becomes how to get
cleaner air sooner. Perhaps the greatest untapped opportunity is “gross-polluting” automo-
biles. For more than a decade, on-road pollution measurements in cities around the U.S. have
shown that a small fraction of vehicles produces most vehicle pollution.25 Recent measure-
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ments using a technology called remote sensing have shown that the worst 5 percent of cars
produce about half of all automobile VOC emissions - a major contributor to ozone.26

Gross polluters continue to be found on the road despite the existence of vehicle inspection
programs, which have been shown in numerous studies over the last 15 years to be ineffec-
tive due to fraud and motorist avoidance.27 Scheduled vehicle inspections are analogous to
trying to stop drunk driving through scheduled annual sobriety checks. Instead, gross pollut-
ers can be identified with remote sensing as they drive on the road and their owners are
required to repair the vehicles or voluntarily scrap them for a cash incentive. An aggressive
program could reduce automobile pollution by 30 to 40 percent within a year or two, but
regulators and activists instead promote programs that do little to reduce emissions, cost
hundreds of times more, and/or take many more years to come to fruition.

One example is transit. Metro areas around North Carolina plan to spend billions of dollars
over the next 20 years to build and operate light-rail transit systems.28 Yet even the agencies
promoting these systems estimate that they will reduce air pollution by only about 1 percent
compared to business as usual.29 Even taking project-proponents’ own cost and emission-
reduction estimates for rail in North Carolina cities, light rail will cost millions of dollars per
ton of ozone-forming pollution eliminated, or hundreds to thousands of times more than
almost any other air pollution reduction measure ever considered.30

Other social engineering measures, for example, increasing residential density, would be simi-
larly ineffective. Doubling residential density reduces per capita driving by less than 10 per-
cent.31 Even if this were practically and politically feasible, it would take many years, by
which time most current vehicle emissions would have been eliminated by fleet turnover
anyway. In the meantime, by focusing on gross polluters, even more pollution could be elimi-
nated right now without micromanaging people’s lifestyle choices.

In addition, increasing density actually increases road congestion by packing slightly less
driving into much less land area. For example, if residential density is doubled, and per capita
driving declines 10 percent, the amount of driving per unit of land area would increase by 80
percent.32 With a doubling of density, per-capita driving would have to decline 50 percent just
to keep congestion constant.

Of course there are many other ways North Carolina could get more bang for its air pollution
reduction buck. Industrial pollution regulations and requirements such as New Source Re-
view and Best Available Control Technology33 discourage investment in new equipment and
effectively require money to be spent on the least cost effective pollution reduction opportu-
nities. The Clean Air Act’s transportation conformity provision34 requires that cities’ mobility
concerns take a back seat to air quality, even though motor vehicle air pollution is being
solved by technology, and road congestion is a serious problem in many areas. Fixing these
and other counterproductive policies will require politically difficult changes to federal law
and regulation. However, there’s no reason why state policymakers can’t focus on gross pol-
luters right now and back off on foolish and costly alternatives. The result will be cleaner air
at a lower price.

Improving Air Quality12
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opportunities exist elsewhere. For detailed discussions of NSR, BACT, and better alternatives, see, for
example, H. K. Gruenspect and R. N. Stavins, “New Source Review under the Clean Air Act: Ripe for
Reform,” Resources (Spring 2002), pp. 19-23, B. Swift, “Grandfathering, New Source Review, and NOx—
Making Sense of a Flawed System,” Environment Reporter, vol. 31, no. 29 (2000), pp. 1588-1596.

34. Transportation conformity is a Clean Air Act provision that requires metropolitan areas to ensure that
building or expanding roads won’t increase future vehicle emissions above some budgeted level specified
in the region’s air quality attainment plan. If a region can’t demonstrate conformity, it can’t spend federal
highway funds. Conformity is based on the false premise that the best way to deal with pollution from
driving is to restrict driving, rather than to deal with the small percentage of cars that produce most of the
emissions.
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