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In April of 2004, Crittenden
County, Arkansas, was designated,
along with Shelby County, Tennessee,
by the U.S. Environmental Protection
Agency (EPA) as a nonattainment area
for the 8-hour ozone standard. This
decision designated Crittenden County
as one of more than 400 nonattainment
counties nationwide. The 8-hour aver-
age standard is more stringent and
more protective of public health than
the 1-hour standard.

In January of 2010, EPA
strengthened the health-based
National Ambient Air Quality
Standard (NAAQS) for nitrogen
dioxide (NOgy). EPA is setting a new
1-hour NO, standard at the level of
100 parts per billion (ppb), or 0.1
parts per million (ppm). EPA also
is retaining, with no change, the
current annual average NO,
standard of 53 ppb. These levels
define the maximum allowable
concentration anywhere in an
area. This suite of standards will
protect public health by limiting
people’s exposures to short-term
peak concentrations of NOy — which
primarily occur near major roads —
and by limiting community-wide NOg
concentrations to levels below those
that have been linked to respiratory-
related emergency department visits
and hospital admissions in the
United States. This fact sheet will
explain the air quality standards
and introduce terms that are com-
monly seen in press articles but are
not as “straightforward” to some
laymen readers.

National Ambient Air
Quality Standards
(NAAQS)

An ambient air quality standard
is a legal limit on concentrations of a
regulated atmospheric pollutant. Its
establishment is based on the toxico-
logical principle that pollutant expo-
sures below threshold values are
relatively safe and, therefore, some
level of atmospheric pollutant is
acceptable and, thus, legally permis-
sible. In the U.S., the EPA is required
to promulgate air quality standards
that provide an “adequate margin of
safety” with special consideration for
those sensitive individuals. As a
result, these standards are much
more stringent than occupational
standards, which are designed to
protect nominally healthy working
adults. Note that air quality stan-
dards are not applied to contaminants
that are unlikely to have threshold
values (a safe level of exposure), for
example, carcinogens.

EPA uses six principal pollutants
(or criteria pollutants) as indicators of
air quality, including ozone (O3), par-
ticulate matter (PM), carbon monoxide
(CO), sulfur dioxide (SO,), nitrogen
oxide (NO,) and lead (Pb) and has
established for each of them a maxi-
mum concentration above which
adverse effects on human health
may occur. These threshold concentra-
tions are called National Ambient Air
Quality Standards (NAAQS).
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Table 1. National Ambient Air Quality Standards (revised June 2010).

Primary Standards Secondary Standards
Pollutant Averaging Times Level Averaging Times Level
8 hour 10 mg/m3 (9 ppm
Carbon Monoxide g/m> (8 ppm) None
1 hour 40 mg/m3 (35 ppm)
) o Annual 100 pg/ms3 (0.053 ppm) Same as Primary
Nitrogen Dioxide
1 hour 188.7 pg/m3 (0.1 ppm) Annual average 100 pg/ms3 (0.053 ppm)
Annual 80 pg/m3 (0.03 ppm
o H9 { ppm) 3 hour 0.5 ppm
Sulfur Dioxide 24 hour 365 pg/m3 (0.14 ppm)
1 hour 75 ppb None
Particulate Matter (PM;) 24 hour 150 pg/ms3 Same as Primary
. Annual 15.0 pg/ms3 Same as Primary
Particulate Matter (PM, 5)
24 hour 35 pg/m3 Same as Primary
8 hour 0.075 ppm Same as Primary
Ozone
1 hour 0.12 ppm 1 Same as Primary
Rolling 3-month 3 .
Lead average 0.15 pg/m Same as Primary

1EPA revoked the 1-hour ozone standard in all areas, although some areas have continuing obligations under that standard.

What Are Primary and Secondary
Standards?

Primary standards are designed to protect health
while secondary standards are designed to protect
public welfare (vegetation, soils, water, wildlife, build-
ings and national monuments, and visibility). The
annual standard is designed to protect against health
effects caused by exposures ranging from days to
years; the short-term (i.e., 24-hour or 1-hour) stan-
dard is designed to provide additional protection on
hours with high peak concentrations.

National Ambient Air Quality Standards, revised
in year 2010, and their averaging times are summa-
rized in Table 1. The annual PM;, standard was
revoked in 2008 based on available evidence that
generally does not suggest a link between long-term
exposure to current levels of coarse particles and
health problems.

Particulate Matter (PM,, and PM, ;)

Particulate matter is a complex mixture of
solid particles and liquid droplets found in the air
(Figure 1). PM, 5 refers to particulate matter that is
2.5 micrometers (pm) or smaller in size while PM;
refers to coarse particles less than 10 micrometer. To
put this in perspective, 2.5 micrometers is approxi-
mately 1/30 the dimension of human hair. The primary
human-caused sources of PM; include blowing dust
from construction sites and agricultural activities,
combustion of wood and fossil fuel. The sources of
PM,; 5 include fuel combustion from automobiles, power

plants, wood burning, industrial processes and diesel-
powered vehicles such as buses and trucks. These fine
particles are also formed in the atmosphere when
gases such as sulfur dioxide, nitrogen oxides and
volatile organic compounds (all of which are also prod-
ucts of fuel combustion) are transformed in the air by
chemical reactions. This group of particles is of concern
because they are a risk to both human health (i.e.,
asthma, bronchitis, acute and chronic respiratory
symptoms) and the environment (i.e., contributing to
visibility impairment, eutrophication).

Figure 1. Size ranges of selected airborne particles in
micrometers (adapted from Heinsohn and Kabel, 1999).




Ozone

Ozone is a gas composed of three atoms of
oxygen (Og). Ozone occurs both in the Earth’s upper
atmosphere (stratosphere) and at ground level
(troposphere). Ozone can be good or bad, depending
on where it is found.

Good Ozone

Good ozone occurs naturally in the upper
atmosphere, 10 to 30 miles above the Earth’s surface,
where it forms a protective layer that shields us from
the sun’s harmful ultraviolet rays. This beneficial
ozone is gradually being destroyed by manmade chem-
icals. When the protective ozone “layer” has been sig-
nificantly depleted, for example, over the North or
South pole, it is sometimes called a “hole in the ozone.”

Ground Level Ozone

In the Earth’s lower atmosphere, near ground
level, ozone is formed when pollutants emitted by cars,
power plants, industrial boilers, refineries, chemical
plants and other sources chemically react in the pres-
ence of sunlight. Ozone at ground level is a harmful
air pollutant, formed from NO, and VOCs (called
ozone precursors). Ozone pollution is a concern during
the summer months when weather conditions needed
to form it — lots of sun, hot temperatures — normally
occur. Although these precursors often originate in
urban areas, winds can carry NO,
hundreds of miles, causing ozone
formation to occur in less populated
regions as well. Peak ozone levels
typically occur during hot, dry,
stagnant summertime conditions.

In Arkansas, the ozone season runs
from May 1 to September 30.

Nonattainment Area

The “nonattainment area” is a
locality (usually a county) where
air pollution levels persistently
exceed National Ambient Air
Quality Standards. Designating
an area as nonattainment is a
formal rulemaking process, and
EPA normally takes this action
only after air quality standards
have been exceeded for several
consecutive years. Nonattain-
ment areas are given a classifi-
cation based on the severity of
the violation and the type of air
quality standard they exceed.
As an example, Figure 2 shows
the designated nonattainment

area for 0.08 ppm 8-hour ozone (1997 standard).
Nonattainment areas for ozone are classified as
marginal, moderate, serious or severe based on the
area’s 8-hour design value calculated using the most
recent 3 years of data. Nonattainment classifica-
tions may be used to specify what air pollution
reduction measures an area must adopt and when
the area must reach attainment.

In nonattainment areas, new plants (emission
source) and major modifications must employ the
most stringent control technology for that pollutant
for that type of plant. Also, to avoid increasing the
total amount of a criteria pollutant in a nonattain-
ment area, a new or expanding business must com-
pensate for its emissions by a decrease in pollution
from other sources. Once nonattainment designations
take effect, the state and local governments generally
have three years to develop implementation plans
designed to meet the standards by reducing air
pollutant emissions.

Maintenance Area

Maintenance areas are those geographic areas
that had a history of nonattainment but are now
consistently meeting the air quality standard.
These areas have to demonstrate continued attain-
ment of the standard for a period of 10 years
following reattainment.

Figure 2. Counties designated nonattainment for 8-hour ozone (Crittenden
County, Arkansas — moderate 8-hr ozone class).



Table 2. Air quality index (AQI) categories, color code and their correspondent level of health concern.

Levels of Health Concern AQl Meaning
Good 0-50 Satisfactory.
Acceptable; however, for some pollutants there may be a moderate
Moderate 51-100 health concern for a very small number of people who are usually
sensitive to air pollution.
Unhealthy for 101-150 Members of sensitive groups may experience health effects. The
sensitive groups general public is not likely to be affected.

Hazardous >300

Health warnings of emergency conditions. The entire population is
more likely to be affected.

Air Quality Index (AQl)

The AQI is an index for reporting daily air
quality to the public. The purpose of the AQI is to
help the public understand what local air quality
means to your health. The AQI focuses on health
effects you may experience within a few hours or
days after breathing polluted air. EPA calculates the
AQI for five major air pollutants regulated: ground
level ozone, particle matter pollution, carbon mon-
oxide, sulfur dioxide and nitrogen dioxide. Think of
the AQI as a yardstick that runs from 0 to 500. The
higher the AQI value is, the greater the level of air
pollution and the greater the health concern. An AQI
value of 100 generally corresponds to the national air
quality standard for the pollutant, which is the level
EPA has set to protect public health. AQI values
below 100 are generally thought of as satisfactory.
When AQI values are above 100, air quality is con-
sidered to be unhealthy — at first for certain sensitive
groups of people, then for everyone as AQI values
get higher.

To make it easier to understand whether AQI is
reaching an unhealthy level in a community, the AQI
is divided into six categories, and each is assigned a
specific color (Table 2).

State Implementation Plan (SIP)

A State Implementation Plan is the federally
approved and enforceable plan by which each state
identifies how it will attain and/or maintain the
health-related standards. It may be useful to view a

SIP as a state’s blueprint for clean air. The process
of developing a SIP starts when the state develops

a draft SIP that contains control measures and
strategies, proposes it in a public process, formally
adopts it and submits it to EPA. EPA must take
formal rulemaking action to approve or disapprove a
SIP. From time to time, a state may choose to revise
its SIP or EPA may require a state to revise its SIP.

SIP documents contain a wide variety of
information, including air quality goals, measure-
ments of air quality, emission inventories, modeling
demonstrations, control strategies, evidence of
public participation and more. SIP will make sure
power plants, factories and other pollution sources
meet cleanup goals by working through the air
pollution permitting process that applies to indus-
trial facilities. Working with the EPA, states, tribes
and other areas will also implement programs to
further reduce emissions of ozone precursors from
sources such as cars, fuels and consumer/commercial
products and activities.

For questions about the information in this
publication or help in obtaining more detailed
information, please visit http:/www.epa.gov/air/air

pollutants.html and http://www.adeq.state.ar.us/.
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