December 15, 2015
Mr. Luke J. Danielson
Law Offices of Luke J. Danielson, P.C.
219 N. Iowa Street
Gunnison, CO 81230
RE: La Plata County Road 120 Air Quality Modeling Analysis, MMA Project No. 2727-15
Dear Mr. Danielson:
McVehil-Monnett Associates, Inc. (MMA) is pleased to provide this analysis in response to your
request to quantify potential traffic-related air quality impacts to residents along the northern
portion of La Plata County Road 120, from the GCC facility entrance to State Highway 140.
Specifically, MMA was asked to perform air dispersion modeling using accepted regulatory
methods (and following EPA guidance) in concert with the two levels of traffic data provided in
Table 6 of Roadrunner Engineering, LLC’s Traffic Impact Assessment1 (Roadrunner TIA).
Figure 1 attached presents the study area, showing the unpaved and paved sections of north
County Road 120 as well as nearby resident/structure locations.
MMA’s analysis focused on the short-term (24-hour) impacts of particulate matter less than or
equal to 10 micrometers in diameter (PM10) from resuspended dust generated by traffic on the
road. PM10 is classified as a “criteria” pollutant for which EPA has established a primary (and
identical secondary) 24-hour National Ambient Air Quality Standard (NAAQS) of 150
micrograms per cubic meter (µg/m3). A primary standard is designed to provide public health
protection, including protecting the health of sensitive populations such as asthmatics, children
and the elderly. A secondary standard provides public welfare protection, including protection
against decreased visibility and damage to animals, crops, vegetation, and buildings. EPA is
concerned about PM10 because these particles generally pass through the throat and nose and
enter the lungs. Once inhaled, these particles can affect the heart and lungs and cause serious
health effects.2
Summary of Results
A brief summary of the analysis results is presented below. Details of the study are presented in
later sections of this report.

1
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A number of scenarios were analyzed to generate results from different traffic levels, model
options, and dust control factors. All modeled scenarios show the 24-hour NAAQS for PM10
will be exceeded at the five resident/structure locations closest to the unpaved section of County
Road 120. The results indicate possible adverse health effects to these residents, as EPA’s
primary PM10 NAAQS is designed to protect public health. An EPA publication explaining the
health effects from particulate pollution and an EPA fact sheet containing information on the
PM10 NAAQS are attached to this document.
The analysis was performed using EPA’s regulatory air dispersion model called AERMOD. As
further explained below, this model uses meteorological and emission data to predict pollutant
concentrations at selected locations (receptors) for comparison with the NAAQS.
Impacts from this analysis may be considered underestimated (i.e., other reasonable assumptions
or methods may show higher concentrations) due to a number of factors. These factors include:
 The modeling did not include any background (i.e., local) traffic counts, but only the two
levels of GCC traffic provided in the Roadrunner TIA. Concentrations will increase with
additional background counts.
 Average traffic levels were assumed to occur daily throughout the year. On days with
higher than average traffic, model results may show increased concentrations.
 While we might propose to use the adjust u* model option (described later in the report)
if performing regulatory modeling for an industrial client, there is no guarantee that this
option would be approved by the regulating agency. The adjust u* option generally
predicts lower concentrations, and was a model setting included in this analysis.
Improvements to the analysis may be possible with more site-specific input data, such as more
precise local traffic counts and surface material parameters from both the paved and unpaved
sections of the road.
Air Quality Dispersion Modeling
Dispersion modeling uses mathematical formulations to characterize the atmospheric processes
that disperse a pollutant emitted by a source (or sources). Using emission data and
meteorological inputs, a dispersion model can be used to predict pollutant concentrations at
selected downwind receptor locations. Air quality models are used to determine compliance with
the NAAQS.3
Model System Description
The regulatory default modeling system for near-field (within 50 km of the source) dispersion
modeling is AERMOD (current version 15181). The AERMOD model is specified for this
purpose in the Guideline on Air Quality Models4. The AERMOD system contains two main preprocessing steps (AERMAP and AERMET) and the AERMOD dispersion model itself. These
components are briefly discussed below.
3
4
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AERMAP
The AERMAP component is used to characterize the terrain associated with the emission
sources and the receptor locations of interest. AERMAP accepts an electronic map file plus the
source and receptor locations to generate elevations for the sources and receptors. For this
analysis, an appropriate map file was generated from the U.S. Geological Survey’s (USGS)
National Elevation Dataset.
AERMET
The AERMET component is used to characterize the meteorological conditions in the study area.
Inputs to AERMET include National Weather Service (NWS) meteorological surface data, NWS
upper air data, and land surface characteristics. AERMET processes the meteorological data and
provides two files for direct input to the AERMOD model. The first file contains hourly surface
data (e.g., wind speed, wind direction, temperature, precipitation and relative humidity) and other
parameters used in AERMOD for the dispersion calculations. The second file contains hourly
data at various levels above the surface (vertical profile data). The specific data selected as
inputs to AERMET are described below.
NWS Surface Data
The study area is located in a creek valley oriented from southwest to northeast.
Predominant wind directions in the area would be expected to follow this valley
topography. A number of regional NWS surface stations were considered for this
analysis, however the station located at the Durango - La Plata County Airport was
selected as most representative because it is both proximate to the study area and it
exhibits the expected wind flow pattern. A five-year meteorological dataset (years 20102014) from this station was used for the surface data requirement in AERMET. Note that
a five-year surface dataset is usually required for regulatory modeling when the
meteorological station is not located directly on-site. Figure 2 presents the 2010-2014
windrose for this station.
NWS Upper Air Data
The nearest and most representative NWS upper air network station is located in Grand
Junction, Colorado. Concurrent upper air data (years 2010-2014) from the Grand
Junction station were used in this study.
Land Surface Characteristics
Land surface characteristics for the area surrounding the surface meteorological station
are also required for AERMET processing. Electronic land cover data was obtained from
the USGS National Land Cover Database for the area surrounding the Durango - La Plata
County Airport.
AERMET includes an option to adjust the calculated parameter of friction velocity (u*). Recent
studies have shown this adjustment allows the model to more accurately predict receptor
concentrations during low wind speed, stable conditions.5,6 The use of this option will generally
5
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reduce predicted pollutant concentrations, and is therefore valuable for use by an industrial
facility when required to perform dispersion modeling as part of a regulatory action. Where
appropriate, MMA would pursue regulatory approval for the adjust u* option when modeling
impacts for industrial clients. MMA processed the meteorological data in AERMET first using
the default settings and then with the adjust u* option, creating AERMET output files for both
cases.
AERMOD
AERMOD combines the receptor file output from AERMAP, the two AERMET files (surface
and vertical profile data), and user-specified emission source data to calculate pollutant
concentrations at each receptor. The emission source data includes source locations, pollutant
emission rates, and various physical characteristics of the sources (release heights and
dimensions). Emission sources and receptors used in this study are described below.
Emission Source Representation
AERMOD allows the user to select from a number of different source configurations to
represent the emission sources being modeled (area, point, volume, etc.). For this study,
a series of volume sources were placed along County Road 120 and configured as
recommended by EPA’s Haul Road Workgroup7. A total of 869 volume sources were
modeled (526 on the unpaved section of the road, 343 on the paved section). Daily PM10
emissions (as calculated below) from both sections of the road were divided by the
respective number of volume sources, converted to an emission rate in grams per second
(g/sec), and applied to each of the sources.
Receptors
Model receptors were placed at 24 area resident/structure locations, as identified through
the Google Earth program and La Plata County map files. A total of 1,044 receptors
were also placed along both sides of County Road 120 to generate predicted
concentration isopleths. These receptors were placed at the following distances from the
road and spacing between receptors.
Distance from
Road Edge
10 meters
50 meters
150 meters
250 meters

Spacing Between
Receptors
50 meters
100 meters
100 meters
100 meters

6

Qian, W., and A. Venkatram. Performance of Steady-State Dispersion Models Under Low Wind-Speed
Conditions. Boundary-Layer Meteorology 138:475–491. (2011)
7
U.S. EPA. Memorandum from Tyler Fox, March 2, 2012, Subject: Haul Road Workgroup Final Report
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Emission Calculations
Traffic data (vehicle classifications and number of daily trips) were provided in Table 6 of the
Roadrunner TIA. The two levels of traffic analyzed in this study are defined in the referenced
report as:
 Year 2014
 Peak
Table 6 of the Roadrunner TIA is reproduced below.

Miners, Superintendent,
Managers & Accounting
Vehicle Type
Car/Truck
Fuel Truck/Delivery Truck
Transports
Total Trips

Year 2014 - 940,000 tons

Peak - 1,300,000 tons

150 individuals

165 individuals

Trips/day
303 trips
11 trips
225 trips
539 trips

Trips/day
334 trips
15 trips
312 trips
661 trips

Emission calculations were performed following methods detailed in EPA Publication AP-428.
AP-42 Sections 13.2.1 and 13.2.2 present the PM10 emission equations for paved and unpaved
roads, respectively. Calculation details are provided below for both road sections.
Paved Section of County Road 120
The quantity of PM10 emitted from resuspension of loose material on the road surface due to
vehicle travel on a dry paved road is estimated by the following equation:
E (PM10) = 0.0022 (sL)0.91 (W)1.02

<Equation 1>

where: E (PM10) = PM10 emission factor (pounds per vehicle mile traveled [lb/VMT])
sL = road surface silt loading (grams per square meter [g/m2])
W = average vehicle weight (tons)
Year 2014 Traffic Level
For this traffic level, the “sL” term is conservatively estimated at 4 g/m2 based on AP-42 Table
13.2.1-2. The average vehicle weight is calculated as follows:
225 transport truck trips @
11 delivery truck trips @
303 employee vehicle trips @
539 total trips @

30 tons
10 tons
2.5 tons
14.13 tons average

8

U.S. EPA. Compilation of Air Pollutant Emission Factors, Fifth Edition, Office of Air Quality Planning and
Standards, Research Triangle Park, NC. January 1995.
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Substituting these values into Equation 1 above, the PM10 emission factor for this traffic level is
0.116 lb/VMT. The following equation is then used to calculate daily PM10 emissions on the
paved section of the road:
PM10 emissions (lb/day) = daily trips * road length (miles) * PM10 emission factor (lb/VMT)
Multiplying the number of daily trips (539) by the length of the paved section (2.554 miles) and
the PM10 emission factor (0.116 lb/VMT) yields 159 lb/day of PM10 emitted from the paved
road.
Peak Traffic Level
Silt loading for this traffic level is also conservatively estimated at 4 g/m2. Average vehicle
weight is calculated as:
312 transport truck trips @
15 delivery truck trips @
334 employee vehicle trips @
661 total trips @

30 tons
10 tons
2.5 tons
15.65 tons average

Using Equation 1, the PM10 emission factor is calculated as 0.128 lb/VMT. Daily, paved road
PM10 emissions are further calculated at 217 lb/day for this traffic level.
Unpaved Section of County Road 120
The quantity of PM10 generated from vehicle travel on publicly accessible unpaved roads is
estimated by the following equation:
E (PM10) = 1.8 (s/12) (S/30)0.5 / (M/0.5)0.2

<Equation 2>

where: E (PM10) = uncontrolled PM10 emission factor (lb/VMT)
s = surface material silt content (%)
S = average vehicle speed (miles per hour [mph])
M = surface material moisture content (%)
Year 2014 Traffic Level
In the absence of site-specific surface material silt and moisture contents, default values are used
for these parameters. The default silt content used in Equation 2 is 8.4%. This is a typical value
for haul roads as presented in AP-42 Table 13.2.2-1. A default moisture content of 0.5% (from
AP-42) is used in Equation 2. The average vehicle speed is calculated as:
225 transport truck trips @
11 delivery truck trips @
303 employee vehicle trips @
539 total trips @

25 mph
35 mph
35 mph
30.83 mph average
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Substituting these values into Equation 2, the PM10 emission factor for this traffic level is 1.277
lb/VMT. Daily uncontrolled PM10 emissions from the unpaved section of the road are found by
the following:
PM10 emissions (lb/day) = daily trips * road length (miles) * PM10 emission factor (lb/VMT)
The number of daily trips (539) multiplied by the length of the unpaved section (3.924 miles)
and the PM10 emission factor (1.277 lb/VMT) results in 2,701 lb/day (uncontrolled) of PM10
emitted from the unpaved surface.
Peak Traffic Level
Silt and moisture contents of the unpaved road surface are estimated as previously described.
Average vehicle speed at the Peak traffic level is calculated as:
312 transport truck trips @
15 delivery truck trips @
334 employee vehicle trips @
661 total trips @

25 mph
35 mph
35 mph
30.28 mph average

Using Equation 2, the PM10 emission factor is 1.266 lb/VMT. Daily PM10 emissions are further
calculated at 3,283 lb/day (uncontrolled) for this traffic level.
It is reported that the unpaved road section is periodically treated with magnesium chloride and
water for dust control. MMA is not aware of the specifics of these actions (the frequency of
treatment, the quantity of water applied, etc.), so a precise control factor cannot be determined.
However, a control factor of 50% is generally used to account for road dust mitigation resulting
from periodic watering. The 50% control factor is used here in the absence of site-specific
information. Thus, the controlled PM10 emissions from the unpaved section can be refined to
1,351 lb/day for the Year 2014 traffic level and 1,642 lb/day for the Peak traffic level.
We also understand that subsequent to this study’s initiation, road surface improvements have
been made near a number of resident locations. Again, specifics of the road upgrades are unclear
and no adjustments have been made in this analysis to reflect these improvements.
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Discussion of Results
Five scenarios were modeled in this study to encompass different traffic levels, model options,
and unpaved road control factors. These scenarios are:
Scenario A
Scenario B
Scenario C
Scenario D
Scenario E

-

Year 2014 traffic level, default model settings, 50% unpaved road dust control
Year 2014 traffic level, adjust u* option, 50% unpaved road dust control
Peak traffic level, default model settings, 50% unpaved road dust control
Peak traffic level, adjust u* option, 50% unpaved road dust control
Peak traffic level, adjust u* option, 0% unpaved road dust control

Modeled pollutant impacts are analyzed to determine design concentrations for comparison to
the respective NAAQS. The design concentration for a specific criteria pollutant and averaging
period is based on EPA recommendations presented in Section 7.2.1 of the Guideline on Air
Quality Models9. For 24-hour PM10 impacts using a five-year meteorological dataset, the model
design concentration is the highest sixth-high (H6H) concentration at each receptor. That is,
AERMOD calculates the average 24-hour PM10 concentration at each receptor for every day of
the five-year meteorological dataset, and then provides output files listing the sixth-high
concentration at each receptor. These H6H concentrations are then compared to the 24-hour
PM10 NAAQS of 150 µg/m3.
For all modeled scenarios, the H6H concentrations at the five residents/structures located closest
to the unpaved section of County Road 120 exceed the 24-hour PM10 NAAQS. The other 19
resident/structure locations analyzed show much lower impacts, as they are either located much
further from the road or along the paved section. Figures 3 through 7 present H6H 24-hour PM10
concentration contours for Scenarios A through E, respectively. The figures also present the
predicted concentrations at the five residents/structures where the impacts exceed the NAAQS.
Figure 8 shows detail of the concentration contours near selected residences for Scenario D. The
concentration ranges for each scenario at the five resident/structure locations are detailed below.
Scenario A
Scenario B
Scenario C
Scenario D
Scenario E

(Figure 3) - H6H impacts range from 246 to 469 µg/m3
(Figure 4) - H6H impacts range from 160 to 280 µg/m3
(Figure 5) - H6H impacts range from 302 to 571 µg/m3
(Figure 6) - H6H impacts range from 195 to 340 µg/m3
(Figure 7) - H6H impacts range from 384 to 679 µg/m3

The adjust u* option used in Scenarios B and D reduces predicted impacts 35-40% below the
respective default setting scenarios, but impacts still range well above the NAAQS. Again, we
would try to gain approval to use the adjust u* option were we performing regulatory modeling
for an industrial client. As expected, no concentrations exceed the NAAQS along the paved
section of the road, reflecting the much lower emissions associated with the paved surface. With
the levels of traffic presented in the Roadrunner TIA, an unpaved road dust control factor of
roughly 75-80% would need to be achieved in order to reduce predicted PM10 impacts at all the
resident/structure locations below the NAAQS. This modeling analysis did not include any
background (i.e., local) traffic counts so the actual control factor needed is likely higher than
9
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irborne particles, the main ingredient of
haze, smoke, and airborne dust, present
serious air quality problems in many
areas of the United States. This particle pollution can occur year-round—and it can cause a
number of serious health problems, even at
concentrations found in many major cities.

A

Particles contribute to haze, such as this brown haze over Boston.

What is particle pollution?
Particle pollution is a mixture of microscopic solids
and liquid droplets suspended in air. This pollution,
also known as particulate matter, is made up of a number of components, including acids (such as nitrates
and sulfates), organic chemicals, metals, soil or dust
particles, and allergens (such as fragments of pollen
or mold spores).
The size of particles is directly linked to their potential
for causing health problems. Small particles less than
10 micrometers in diameter pose the greatest problems,
because they can get deep into your lungs, and some
may even get into your bloodstream. Exposure to such
particles can affect both your lungs and your heart.
Larger particles are of less concern, although they can
irritate your eyes, nose, and throat.

Small particles of concern include “fine particles” (such
as those found in smoke and haze), which are 2.5
micrometers in diameter or less; and “coarse particles”
(such as those found in wind-blown dust), which have
diameters between 2.5 and 10 micrometers.

Are you at risk from particles?
People with heart or lung disease, older adults, and
children are considered at greater risk from particles
than other people, especially
when they are physically
active. Exercise and physical
activity cause people to
breathe faster and more
deeply—and to take more
particles into their lungs.
People with heart or lung
diseases—such as coronary
artery disease, congestive
heart failure, and asthma or
chronic obstructive pulmonary disease (COPD)—
are at increased risk, because
particles can aggravate these diseases. People with diabetes also may be at increased risk, possibly because
they are more likely to have underlying cardiovascular
disease.
Older adults are at increased risk, possibly because they
may have undiagnosed heart or lung disease or diabetes. Many studies show that when particle levels are
high, older adults are more likely to be hospitalized,
and some may die of aggravated heart or lung disease.
Children are likely at increased risk for several reasons.
Their lungs are still developing; they spend more time
at high activity levels; and they are more likely to have
asthma or acute respiratory diseases, which can be
aggravated when particle levels are high.

It appears that risk varies throughout a lifetime, generally being higher in early childhood, lower in healthy
adolescents and younger adults, and increasing in middle age through old age as the incidence of heart and
lung disease and diabetes increases. Factors that increase
your risk of heart attack, such as high blood pressure or
elevated cholesterol levels, also may increase your risk
from particles. In addition, scientists are evaluating new
studies that suggest that exposure to high particle levels
may also be associated with low birth weight in infants,
pre-term deliveries, and possibly fetal and infant deaths.

How can particles affect your health?
Particle exposure can lead to a variety of health effects.
For example, numerous studies link particle levels to
increased hospital admissions and emergency room
visits—and even to death from heart or lung diseases.
Both long- and short-term particle exposures have
been linked to health problems.
Long-term exposures, such as those experienced by
people living for many years in areas with high particle levels, have been associated with problems such as
reduced lung function and the development of chronic bronchitis—and even premature death.
Short-term exposures to particles (hours or days) can
aggravate lung disease, causing asthma attacks and
acute bronchitis, and may also increase susceptibility
to respiratory infections. In people with heart disease,
short-term exposures have been linked to heart attacks
and arrhythmias. Healthy children and adults have
not been reported to suffer serious effects from shortterm exposures, although they may experience temporary minor irritation when particle levels are elevated.

What are the symptoms of particle
exposure?
Even if you are healthy, you may experience temporary symptoms, such as irritation of the eyes, nose,
and throat; coughing; phlegm; chest tightness; and
shortness of breath.

If you have lung disease,
you may not be able to
breathe as deeply or as
vigorously as normal,
and you may experience
coughing, chest discomfort, wheezing, shortness
of breath, and unusual
fatigue. If you have any
of these symptoms,
reduce your exposure to
particles and follow your
doctor’s advice. Contact
your doctor if symptoms
persist or worsen. If you have asthma, carefully follow
your asthma management plan when particle levels are
high. Your doctor can help you develop a plan if you
don’t have one.
If you have heart disease, particle exposure can cause
serious problems in a short period of time—even heart
attacks—with no warning signs. So don’t assume that
you are safe just because you don’t have symptoms.
Symptoms such as chest pain or tightness, palpitations, shortness of breath, or unusual fatigue may indicate a serious problem. If you have any of these symptoms, follow your doctor’s advice.

How can you avoid unhealthy exposure?
Your chances of being affected by particles increase the
more strenuous your activity and the longer you are
active outdoors. If your activity involves prolonged or
heavy exertion, reduce your activity time—or substitute
another that involves less exertion. Go for a walk
instead of a jog, for example. Plan outdoor activities for
days when particle levels are lower. And don’t exercise
near busy roads; particle levels generally are higher in
these areas.
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Particle levels can be elevated indoors, especially when
outdoor particle levels are high. Certain filters and
room air cleaners can help reduce indoor particle levels.
You also can reduce particle levels indoors by not
smoking inside, and by reducing your use of other particle sources such as candles, wood-burning stoves, and
fireplaces.

How can the Air Quality Index help?
In many areas, local media provide air quality forecasts
telling you when particle levels are expected to be
unhealthy. Forecasts use the same format as EPA’s Air
Quality Index, or AQI, a tool that state and local agencies use to issue public reports of actual levels of particles, ground-level ozone, and other common air
pollutants.

United States
Environmental Protection
Agency

Using the AQI’s color-coded scale, these forecasts help
you quickly learn when air pollution is expected to
reach unhealthy levels in your area. In the newspaper
forecast below, for example, the black arrow points to
the “orange” range, indicating that particle levels are
expected to be unhealthy for sensitive groups. On television, you might hear a meteorologist say something
like this: “Tomorrow will be a code orange air quality
day, with particle pollution at levels that are unhealthy for
sensitive groups. If you have heart or lung disease, or if
you’re an older adult or a child, you should plan strenuous
activities for a time when air quality is better.”

Particle Pollution
and Your Health

Daily air quality and health information are available on the
AIRNOW Web site.

AIR QUALITY INDEX FOR PARTICLE POLLUTION
Air Quality Index

Air Quality

0 to 50

Good

51 to 100

Moderate

101 to 150

Unhealthy
for Sensitive Groups

151 to 200

Unhealthy

201 to 300

Very Unhealthy

Health Advisory
None.

Unusually sensitive people should consider reducing prolonged or heavy exertion.
People with heart or lung disease, older adults, and children should reduce prolonged or heavy
exertion.
People with heart or lung disease, older adults, and children should avoid prolonged
or heavy exertion. Everyone else should reduce prolonged or heavy exertion.
People with heart or lung disease, older adults, and children should avoid all physical
activity outdoors. Everyone else should avoid prolonged or heavy exertion.

AIRNOW
AIRNOW (www.epa.gov/airnow) is a Web site that
gives daily information about air quality, including
ground-level ozone and particles, and how they may
affect you. AIRNOW contains:
¢

Real-time particle levels for many locations.

¢

Air quality forecasts for many cities across the country.

¢

Kids’ Web page and associated teacher curriculum.

¢

Smoke Web page.

¢

Links to state and local air quality programs.

¢

Ideas about what you can do to reduce particles.
For example, you can keep your car, boat, and
other engines well-tuned, and avoid using engines
that smoke. You can also participate in local energy
conservation programs.

*Photo courtesy of The Weather Channel.

Office of Air and Radiation
www.epa.gov/air
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What Is Particle Pollution?
Are You at Risk?
How Can You Protect Yourself?

FACT SHEET
FINAL REVISIONS TO THE NATIONAL AMBIENT AIR QUALITY STANDARDS
FOR PARTICLE POLLUTION (PARTICULATE MATTER)

SUMMARY OF ACTION
•

To better protect public health and welfare for millions of Americans across the country,
EPA on September 21, 2006 issued the Agency’s most protective suite of national air quality
standards for particle pollution ever.

•

Particle pollution, also called particulate matter or PM, is a complex mixture of extremely
small particles and liquid droplets in the air. When breathed in, these particles can reach the
deepest regions of the lungs. Exposure to particle pollution is linked to a variety of
significant health problems. Particle pollution also is the main cause of visibility impairment
in the nation’s cities and national parks.

•

The final standards address two categories of particle pollution: fine particles (PM2.5), which
are 2.5 micrometers in diameter and smaller; and inhalable coarse particles (PM10) which are
smaller than 10 micrometers. (A micrometer is 1/1000th of a millimeter; there are 25,400
micrometers in an inch.)

•

EPA is strengthening the 24-hour fine particle standard from the 1997 level of 65
micrograms per cubic meter (µg/m3) to 35µg/m3, and retains the current annual fine particle
standard at 15µg/m3. The Agency also is retaining the existing national 24-hour PM10
standard of 150µg/m3.

•

The Agency is revoking the annual PM10 standard, because available evidence generally does
not suggest a link between long-term exposure to current levels of coarse particles and health
problems. EPA is protecting all Americans from effects of short-term exposure to inhalable
coarse particles by retaining the existing daily PM10 standard of 150 micrograms per cubic
meter.

•

Scientific studies have found an association between exposure to particulate matter and
significant health problems, including: aggravated asthma; chronic bronchitis; reduced lung
function; irregular heartbeat; heart attack; and premature death in people with heart or lung
disease.

•

EPA selected levels for the final standards after completing an extensive review of thousands
of scientific studies on the impact of fine and coarse particles on public health and welfare.
The Agency also carefully reviewed and considered public comment on the proposed
standards. EPA held three public hearings and received about 120,000 written comments.

•

The Agency provisionally assessed new, peer-reviewed studies about particle pollution and
health (including some studies received during the comment period) to ensure that the

Agency was aware of new science before setting the final standards. That assessment did not
materially change EPA’s understanding of PM. EPA did not base its decision on these new
studies, however, because they have not been through as rigorous a level of review as the
science on which the Agency based its December 2005 proposal. EPA will consider these
new studies during the next review of the PM standards.
•

EPA has issued rules that will help states meet the standards by making significant strides
toward reducing fine particles. These rules include the Clean Air Interstate Rule to
dramatically reduce and cap particle pollution-forming emissions from power plants in the
eastern United States, the Clean Diesel Program to dramatically reduce emissions from
highway, nonroad and stationary diesel engines, and the Clean Air Visibility rule, which will
reduce emissions affecting air quality in national parks.

THE FINAL STANDARDS
• For both fine and coarse particles, EPA sets two types of standards: primary standards, to
protect public health; and secondary standards, to protect the public welfare from effects
including visibility impairment, damage to building and national monuments, and damage to
ecosystems.
Fine Particle Standards
• EPA has two primary standards for fine particles: an annual standard, designed to protect
against health effects caused by exposures ranging from days to years; and a 24-hour
standard, designed to provide additional protection on days with high peak PM2.5
concentrations.
24-hour standards
o Primary -- EPA has substantially strengthened the primary 24-hour fine particle standard,
lowering it from the current level of 65 micrograms per cubic meter (µg/m3) to 35µg/m3.
EPA based this decision on an assessment of a significantly expanded body of scientific
information. The assessment concluded that the standard should be strengthened to better
protect the public from the health effects associated with short-term fine particle
exposures.
o

Secondary -- The Agency has set the secondary standard at the same level as the primary
standard (35µg/m3).

Annual standards
o Primary -- EPA is retaining the primary annual standard at 15µg/m3 based on its
assessment of several expanded, re-analyzed and new studies that have increased the
Agency’s confidence in associations between long-term PM2.5 exposure and serious
health effects that were documented in the prior review. The assessment concluded that
this standard continues to be appropriate to protect the public from heath effects
associated with long-term fine particle exposures.
Secondary -- The Agency has set the secondary standard at the same level as the primary
standard (15µg/m3).
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Coarse Particle Standards
24-hour standards
• EPA is retaining the current 24-hour PM10 standards to protect against health and welfare
effects associated with exposure to some types of coarse particles. Short-term exposure to
coarse particles in urban and industrial areas is associated with serious health effects.
Retaining this standard will provide protection in all areas of the country against the
effects of short-term exposure to such coarse particles.
•

Scientific evidence links health problems to coarse particle exposure in urban and
industrial areas, but evidence about exposure in rural areas is limited. The Agency is
recommending that States focus their control programs on urban and industrial sources
that are contributing to air quality violations.

•

The Agency intends to characterize uncertainties in the currently available information on
coarse particles as part of the Agency’s ongoing PM research program.

Annual standards
• EPA is revoking the annual PM10 standards, because there is insufficient evidence linking
health problems to long-term exposure to inhalable coarse particle pollution.
THE FORM OF THE STANDARDS
•

When EPA sets air quality standards, it also must specify the air quality statistics that the
Agency will use to determine whether an area is meeting the standards. These statistics are
known as the “form of the standard” and are derived separately for each standard.
Fine particles – form of the 24-hour standard
•

An area will meet the 24-hour standard if the 98th percentile of 24-hour PM2.5
concentrations in a year, averaged over three years, is less than or equal to the level of the
standard of 35 µg/m3. This is the same form as the current 24-hour standard.

Fine particles – form of the annual standard
•

An area will meet the annual PM2.5 standard when the three-year average of the annual
average PM2.5 concentration is less than or equal to 15 µg/m3. This is the same form as
the current annual standard.

•

The revisions limit the conditions under which some areas may average measurements
from multiple community-oriented monitors to determine compliance with the annual
standard.
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Inhalable coarse particles – form of the 24-hour standard
• An area will meet the 24-hour PM10 standard when the 150µg/m3 level is not exceeded
more than once per year on average over a three year period. This is the same form as the
current 24-hour standard.
SOURCES OF PARTICLE POLLUTION
Fine particles
• Fine particles can be emitted directly, such as in smoke from a fire, or they can form from
chemical reactions of gases such as sulfur dioxide, nitrogen dioxide and some organic
gases.
• Sources of fine particle pollution (or the gases that contribute to fine particle formation)
include power plants, gasoline and diesel engines, wood combustion, high-temperature
industrial processes such as smelters and steel mills, and forest fires.
Coarse particles
• Coarse particles can be generally divided into rural, natural crustal material such as dust
and urban particles such as road dust kicked up by traffic (called resuspended dust),
construction and demolition, industries; and biological sources.
PARTICLE POLLUTION AND PUBLIC HEALTH
•

Thousands of new scientific studies on particulate matter have been published and peerreviewed since EPA last reviewed the standards in 1997, and before the "cutoff date" for
inclusion in the “criteria document” of studies for this review. These include several
studies used in the 1997 review that have been extended, and the data reanalyzed.

•

The majority of the studies assessed for the current review were published prior to 2003.
To ensure that the EPA Administrator was fully aware of new science before making a
final decision on the standards, EPA conducted a survey and provisional assessment of
relevant new studies. The Agency did not rely on these studies in making its decision on
the standards, however, because they have not been through as rigorous a level of review
as the science on which the Agency based its December 2005 proposal. EPA will
consider these studies in its next review.

Exposure to fine particle pollution
• Health effects associated with short-term exposure to fine particles (PM2.5) include:
o Premature death in people with heart and lung disease
o Non-fatal heart attacks
o Increased hospital admissions, emergency room visits and doctor’s visits for
respiratory diseases
o Increased hospital admission and ER visits for cardiovascular diseases
o Increased respiratory symptoms such as coughing, wheezing and shortness of breath
o Lung function changes, especially in children and people with lung diseases such as
asthma.
o Changes in heart rate variability
o Irregular heartbeat
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•

Health effects associated with long-term exposure to fine particles (PM2.5) include:
o Premature death in people with heart and lung diseases, including death from lung
cancer
o Reduced lung function
o Development of chronic respiratory disease in children

Exposure to coarse particle pollution
• Health effects associated with short-term exposure to coarse particles include:
o Premature death in people with heart or lung disease
o Hospital admissions for heart disease
o Increased hospital admissions and doctors’ visits for respiratory disease
o Increased respiratory symptoms in children
o Decreased lung function
•

Available evidence generally does not suggest a link between long-term exposure to coarse
particles and health problems.

IMPLEMENTING THE STANDARDS
• The Clean Air Act requires EPA to designate areas as attainment (meeting the standards) or
nonattainment (not meeting the standards) when the Agency sets a new standard, or revises
an existing standard.
•

The following schedule will apply to areas not meeting the 24-hour fine particle
standard:
o
o
o
o

States will make recommendations by Nov. 2007 for areas to be designated
attainment (meeting the standards) and nonattainment (violating the standards).
EPA will make designations by November 2009; those designations will become
effective in April 2010.
State Implementation Plans, which outline how states will reduce pollution to meet
the standards, will be due three years after designations, in April 2013.
States must meet the standards by April 2015, with a possible extension to April
2020.

•

EPA has issued a number of rules to help states to meet the standards. These rules make
significant strides toward reducing fine particle pollution both regionally and across the
country. These rules include the Clean Air Interstate Rule to reduce emissions from power
plants in the eastern United States; the Clean Diesel Program to reduce emissions from
highway, nonroad and stationary diesel engines nationwide, and the Clean Air Visibility Rule
to reduce emissions affecting air quality in national parks.

•

EPA will not designate new attainment and nonattainment areas for the 24-hour PM10
standards.
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BENEFITS AND COSTS
• While the Clean Air Act prevents EPA from considering costs in setting or revising National
Ambient Air Quality Standards, the Agency does analyze the benefits and costs of
implementing standards as required by Executive Order 12866 and guidance from the White
House Office of Management and Budget.
•

To estimate the benefits of meeting a standard, EPA uses peer-reviewed studies of air quality
and health and welfare effects, sophisticated air quality models, and peer-reviewed studies of
the dollar values of public health improvements.
When fully met, the revised 24-hour PM2.5 standards are estimated to yield between $9
billion and $75 billion a year in health and visibility benefits in 2020. This estimate is based
on the opinions of outside experts on PM and the risk of premature death, along with other
benefits information.

•

Based on published scientific studies alone, EPA estimates that the most likely benefits of
meeting the revised 24-hour PM 2.5 standards will range from $17 billion to $35 billion.

•

The benefits of meeting the revised 24-hour PM2.5 standards include the value of an
estimated reduction in:
o 2,500 premature deaths in people with heart or lung disease.
o 2,600 cases of chronic bronchitis.
o 5,000 nonfatal heart attacks,
o 1,630 hospital admissions for cardiovascular or respiratory symptoms,
o 1,200 emergency room visits for asthma,
o 7,300 cases of acute bronchitis,
o 97,000 cases of upper and lower respiratory symptoms,
o 51,000 cases of aggravated asthma,
o 350,000 days when people miss work or school, and
o 2 million days when people must restrict their activities because of particle pollutionrelated symptoms.

•

As with any scientific analysis, actual results could be higher or lower. EPA will outline the
uncertainties inherent in these estimates in a Regulatory Impact Analysis, which the Agency
will issue shortly.

•

EPA estimates the cost of meeting the revised 24-hour PM 2.5 standards at $6 billion.

•

The benefits of meeting the revised 24-hour standards are in addition to the benefits of
meeting the 1997 annual fine particles standards, which EPA has retained.

•

Based on recently updated estimates, meeting the annual standard will result in benefits
ranging from $20 billion to $160 billion a year in 2015. These updated estimates include the
opinion of outside experts on the risk of premature death, along with other benefits
information. EPA estimates the cost of meeting the 1997 standards at $7 billion.
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BACKGROUND ON THE STANDARDS REVIEW
•

The Clean Air Act directs EPA to set National Ambient Air Quality Standards for pollutants
that the Agency has listed as “criteria pollutants,” based on their likelihood of harming public
health and welfare. EPA sets national air quality standards for six common air pollutants:
ground-level ozone (smog), carbon monoxide, lead, nitrogen dioxide, sulfur dioxide, and
particulate matter.

•

For each of these pollutants, EPA has set health-based or "primary" standards to protect
public health, and "secondary" standards to protect the public welfare from harm to crops,
vegetation, wildlife, buildings and national monuments, and visibility.

•

The Clean Air Act requires EPA to review the standards once every five years to determine
whether revisions to the standards are appropriate.

•

EPA has regulated particulate matter since 1971. The Agency added specific standards for
fine particles following its last review, in 1997.

•

Under terms of a consent decree, EPA agreed to issue a proposal on the particulate matter
standards by December 20, 2005; and committed to finalizing any revisions to the standards
by September 27, 2006.

•

The review of a standard begins with an assessment of science about the particular pollutant
and its effects on public health and welfare. EPA’s National Center for Environmental
Assessment undertakes an extensive scientific and technical assessment process during the
standard review for any pollutant. The first step in the process is the preparation of an "Air
Quality Criteria Document," an extensive assessment of scientific data pertaining to the
health and environmental effects associated with the pollutant under review.

•

EPA’s Office of Air Quality Planning and Standards then prepares a document (known as a
"staff paper") that interprets the most relevant information in the "criteria document" and
identifies: 1) factors EPA staff believes should be considered in the standard review; 2)
uncertainties in the scientific data; and 3) ranges of alternative standards the staff believes
should be considered. Technical staff then compiles a paper that outlines the policy
implications of the science. This paper represents the views of the staff and, in final form, is
ultimately used as the basis for staff recommendations to the EPA Administrator.

•

Drafts of both the "criteria document" and the "staff paper," which are based on thousands of
peer-reviewed scientific studies, receive extensive review by representatives of the scientific
community, industry, public interest groups and the public, as well as the Clean Air
Scientific Advisory Committee (CASAC) -- a group of independent scientific and technical
experts established by Congress.

•

As part of its mandate, CASAC makes recommendations to EPA on the adequacy of the
existing standards and revisions it believes would be appropriate. Based on the scientific
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assessments, and taking into account the recommendations of CASAC and public comments,
the EPA Administrator must judge whether it is appropriate to propose revisions to the
standards.
•

EPA undertakes an extensive public review and comment process, considering and analyzing
issues raised in public comments before announcing a final decision. As with every proposed
and final rule, all other relevant federal agencies are given the opportunity to participate in
the process.

•

The law requires that the EPA Administrator set the primary standards at a level he judges to
be “requisite to protect the public health with an adequate margin of safety” and establish
secondary standards that are “requisite” to protect public welfare. The Clean Air Act defines
welfare as including environmental effects such as visibility impairment, damage to crops
and ecosystems, deterioration of manmade materials, among others.

•

The Clean Air Act bars the Administrator from considering costs when setting the standards.
The U.S. Supreme Court upheld this requirement in a 2001 decision.

FOR MORE INFORMATION
•

Interested parties can download the notice from EPA's Web site at:
http://www.epa.gov/air/particles/actions.html
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FACT SHEET
FINAL REVISIONS TO THE NATIONAL AMBIENT AIR QUALITY STANDARDS
FOR PARTICLE POLLUTION (PARTICULATE MATTER)

SUMMARY OF ACTION
•

To better protect public health and welfare for millions of Americans across the country,
EPA on September 21, 2006 issued the Agency’s most protective suite of national air quality
standards for particle pollution ever.

•

Particle pollution, also called particulate matter or PM, is a complex mixture of extremely
small particles and liquid droplets in the air. When breathed in, these particles can reach the
deepest regions of the lungs. Exposure to particle pollution is linked to a variety of
significant health problems. Particle pollution also is the main cause of visibility impairment
in the nation’s cities and national parks.

•

The final standards address two categories of particle pollution: fine particles (PM2.5), which
are 2.5 micrometers in diameter and smaller; and inhalable coarse particles (PM10) which are
smaller than 10 micrometers. (A micrometer is 1/1000th of a millimeter; there are 25,400
micrometers in an inch.)

•

EPA is strengthening the 24-hour fine particle standard from the 1997 level of 65
micrograms per cubic meter (µg/m3) to 35µg/m3, and retains the current annual fine particle
standard at 15µg/m3. The Agency also is retaining the existing national 24-hour PM10
standard of 150µg/m3.

•

The Agency is revoking the annual PM10 standard, because available evidence generally does
not suggest a link between long-term exposure to current levels of coarse particles and health
problems. EPA is protecting all Americans from effects of short-term exposure to inhalable
coarse particles by retaining the existing daily PM10 standard of 150 micrograms per cubic
meter.

•

Scientific studies have found an association between exposure to particulate matter and
significant health problems, including: aggravated asthma; chronic bronchitis; reduced lung
function; irregular heartbeat; heart attack; and premature death in people with heart or lung
disease.

•

EPA selected levels for the final standards after completing an extensive review of thousands
of scientific studies on the impact of fine and coarse particles on public health and welfare.
The Agency also carefully reviewed and considered public comment on the proposed
standards. EPA held three public hearings and received about 120,000 written comments.

•

The Agency provisionally assessed new, peer-reviewed studies about particle pollution and
health (including some studies received during the comment period) to ensure that the

Agency was aware of new science before setting the final standards. That assessment did not
materially change EPA’s understanding of PM. EPA did not base its decision on these new
studies, however, because they have not been through as rigorous a level of review as the
science on which the Agency based its December 2005 proposal. EPA will consider these
new studies during the next review of the PM standards.
•

EPA has issued rules that will help states meet the standards by making significant strides
toward reducing fine particles. These rules include the Clean Air Interstate Rule to
dramatically reduce and cap particle pollution-forming emissions from power plants in the
eastern United States, the Clean Diesel Program to dramatically reduce emissions from
highway, nonroad and stationary diesel engines, and the Clean Air Visibility rule, which will
reduce emissions affecting air quality in national parks.

THE FINAL STANDARDS
• For both fine and coarse particles, EPA sets two types of standards: primary standards, to
protect public health; and secondary standards, to protect the public welfare from effects
including visibility impairment, damage to building and national monuments, and damage to
ecosystems.
Fine Particle Standards
• EPA has two primary standards for fine particles: an annual standard, designed to protect
against health effects caused by exposures ranging from days to years; and a 24-hour
standard, designed to provide additional protection on days with high peak PM2.5
concentrations.
24-hour standards
o Primary -- EPA has substantially strengthened the primary 24-hour fine particle standard,
lowering it from the current level of 65 micrograms per cubic meter (µg/m3) to 35µg/m3.
EPA based this decision on an assessment of a significantly expanded body of scientific
information. The assessment concluded that the standard should be strengthened to better
protect the public from the health effects associated with short-term fine particle
exposures.
o

Secondary -- The Agency has set the secondary standard at the same level as the primary
standard (35µg/m3).

Annual standards
o Primary -- EPA is retaining the primary annual standard at 15µg/m3 based on its
assessment of several expanded, re-analyzed and new studies that have increased the
Agency’s confidence in associations between long-term PM2.5 exposure and serious
health effects that were documented in the prior review. The assessment concluded that
this standard continues to be appropriate to protect the public from heath effects
associated with long-term fine particle exposures.
Secondary -- The Agency has set the secondary standard at the same level as the primary
standard (15µg/m3).
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Coarse Particle Standards
24-hour standards
• EPA is retaining the current 24-hour PM10 standards to protect against health and welfare
effects associated with exposure to some types of coarse particles. Short-term exposure to
coarse particles in urban and industrial areas is associated with serious health effects.
Retaining this standard will provide protection in all areas of the country against the
effects of short-term exposure to such coarse particles.
•

Scientific evidence links health problems to coarse particle exposure in urban and
industrial areas, but evidence about exposure in rural areas is limited. The Agency is
recommending that States focus their control programs on urban and industrial sources
that are contributing to air quality violations.

•

The Agency intends to characterize uncertainties in the currently available information on
coarse particles as part of the Agency’s ongoing PM research program.

Annual standards
• EPA is revoking the annual PM10 standards, because there is insufficient evidence linking
health problems to long-term exposure to inhalable coarse particle pollution.
THE FORM OF THE STANDARDS
•

When EPA sets air quality standards, it also must specify the air quality statistics that the
Agency will use to determine whether an area is meeting the standards. These statistics are
known as the “form of the standard” and are derived separately for each standard.
Fine particles – form of the 24-hour standard
•

An area will meet the 24-hour standard if the 98th percentile of 24-hour PM2.5
concentrations in a year, averaged over three years, is less than or equal to the level of the
standard of 35 µg/m3. This is the same form as the current 24-hour standard.

Fine particles – form of the annual standard
•

An area will meet the annual PM2.5 standard when the three-year average of the annual
average PM2.5 concentration is less than or equal to 15 µg/m3. This is the same form as
the current annual standard.

•

The revisions limit the conditions under which some areas may average measurements
from multiple community-oriented monitors to determine compliance with the annual
standard.
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Inhalable coarse particles – form of the 24-hour standard
• An area will meet the 24-hour PM10 standard when the 150µg/m3 level is not exceeded
more than once per year on average over a three year period. This is the same form as the
current 24-hour standard.
SOURCES OF PARTICLE POLLUTION
Fine particles
• Fine particles can be emitted directly, such as in smoke from a fire, or they can form from
chemical reactions of gases such as sulfur dioxide, nitrogen dioxide and some organic
gases.
• Sources of fine particle pollution (or the gases that contribute to fine particle formation)
include power plants, gasoline and diesel engines, wood combustion, high-temperature
industrial processes such as smelters and steel mills, and forest fires.
Coarse particles
• Coarse particles can be generally divided into rural, natural crustal material such as dust
and urban particles such as road dust kicked up by traffic (called resuspended dust),
construction and demolition, industries; and biological sources.
PARTICLE POLLUTION AND PUBLIC HEALTH
•

Thousands of new scientific studies on particulate matter have been published and peerreviewed since EPA last reviewed the standards in 1997, and before the "cutoff date" for
inclusion in the “criteria document” of studies for this review. These include several
studies used in the 1997 review that have been extended, and the data reanalyzed.

•

The majority of the studies assessed for the current review were published prior to 2003.
To ensure that the EPA Administrator was fully aware of new science before making a
final decision on the standards, EPA conducted a survey and provisional assessment of
relevant new studies. The Agency did not rely on these studies in making its decision on
the standards, however, because they have not been through as rigorous a level of review
as the science on which the Agency based its December 2005 proposal. EPA will
consider these studies in its next review.

Exposure to fine particle pollution
• Health effects associated with short-term exposure to fine particles (PM2.5) include:
o Premature death in people with heart and lung disease
o Non-fatal heart attacks
o Increased hospital admissions, emergency room visits and doctor’s visits for
respiratory diseases
o Increased hospital admission and ER visits for cardiovascular diseases
o Increased respiratory symptoms such as coughing, wheezing and shortness of breath
o Lung function changes, especially in children and people with lung diseases such as
asthma.
o Changes in heart rate variability
o Irregular heartbeat
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•

Health effects associated with long-term exposure to fine particles (PM2.5) include:
o Premature death in people with heart and lung diseases, including death from lung
cancer
o Reduced lung function
o Development of chronic respiratory disease in children

Exposure to coarse particle pollution
• Health effects associated with short-term exposure to coarse particles include:
o Premature death in people with heart or lung disease
o Hospital admissions for heart disease
o Increased hospital admissions and doctors’ visits for respiratory disease
o Increased respiratory symptoms in children
o Decreased lung function
•

Available evidence generally does not suggest a link between long-term exposure to coarse
particles and health problems.

IMPLEMENTING THE STANDARDS
• The Clean Air Act requires EPA to designate areas as attainment (meeting the standards) or
nonattainment (not meeting the standards) when the Agency sets a new standard, or revises
an existing standard.
•

The following schedule will apply to areas not meeting the 24-hour fine particle
standard:
o
o
o
o

States will make recommendations by Nov. 2007 for areas to be designated
attainment (meeting the standards) and nonattainment (violating the standards).
EPA will make designations by November 2009; those designations will become
effective in April 2010.
State Implementation Plans, which outline how states will reduce pollution to meet
the standards, will be due three years after designations, in April 2013.
States must meet the standards by April 2015, with a possible extension to April
2020.

•

EPA has issued a number of rules to help states to meet the standards. These rules make
significant strides toward reducing fine particle pollution both regionally and across the
country. These rules include the Clean Air Interstate Rule to reduce emissions from power
plants in the eastern United States; the Clean Diesel Program to reduce emissions from
highway, nonroad and stationary diesel engines nationwide, and the Clean Air Visibility Rule
to reduce emissions affecting air quality in national parks.

•

EPA will not designate new attainment and nonattainment areas for the 24-hour PM10
standards.
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BENEFITS AND COSTS
• While the Clean Air Act prevents EPA from considering costs in setting or revising National
Ambient Air Quality Standards, the Agency does analyze the benefits and costs of
implementing standards as required by Executive Order 12866 and guidance from the White
House Office of Management and Budget.
•

To estimate the benefits of meeting a standard, EPA uses peer-reviewed studies of air quality
and health and welfare effects, sophisticated air quality models, and peer-reviewed studies of
the dollar values of public health improvements.
When fully met, the revised 24-hour PM2.5 standards are estimated to yield between $9
billion and $75 billion a year in health and visibility benefits in 2020. This estimate is based
on the opinions of outside experts on PM and the risk of premature death, along with other
benefits information.

•

Based on published scientific studies alone, EPA estimates that the most likely benefits of
meeting the revised 24-hour PM 2.5 standards will range from $17 billion to $35 billion.

•

The benefits of meeting the revised 24-hour PM2.5 standards include the value of an
estimated reduction in:
o 2,500 premature deaths in people with heart or lung disease.
o 2,600 cases of chronic bronchitis.
o 5,000 nonfatal heart attacks,
o 1,630 hospital admissions for cardiovascular or respiratory symptoms,
o 1,200 emergency room visits for asthma,
o 7,300 cases of acute bronchitis,
o 97,000 cases of upper and lower respiratory symptoms,
o 51,000 cases of aggravated asthma,
o 350,000 days when people miss work or school, and
o 2 million days when people must restrict their activities because of particle pollutionrelated symptoms.

•

As with any scientific analysis, actual results could be higher or lower. EPA will outline the
uncertainties inherent in these estimates in a Regulatory Impact Analysis, which the Agency
will issue shortly.

•

EPA estimates the cost of meeting the revised 24-hour PM 2.5 standards at $6 billion.

•

The benefits of meeting the revised 24-hour standards are in addition to the benefits of
meeting the 1997 annual fine particles standards, which EPA has retained.

•

Based on recently updated estimates, meeting the annual standard will result in benefits
ranging from $20 billion to $160 billion a year in 2015. These updated estimates include the
opinion of outside experts on the risk of premature death, along with other benefits
information. EPA estimates the cost of meeting the 1997 standards at $7 billion.
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BACKGROUND ON THE STANDARDS REVIEW
•

The Clean Air Act directs EPA to set National Ambient Air Quality Standards for pollutants
that the Agency has listed as “criteria pollutants,” based on their likelihood of harming public
health and welfare. EPA sets national air quality standards for six common air pollutants:
ground-level ozone (smog), carbon monoxide, lead, nitrogen dioxide, sulfur dioxide, and
particulate matter.

•

For each of these pollutants, EPA has set health-based or "primary" standards to protect
public health, and "secondary" standards to protect the public welfare from harm to crops,
vegetation, wildlife, buildings and national monuments, and visibility.

•

The Clean Air Act requires EPA to review the standards once every five years to determine
whether revisions to the standards are appropriate.

•

EPA has regulated particulate matter since 1971. The Agency added specific standards for
fine particles following its last review, in 1997.

•

Under terms of a consent decree, EPA agreed to issue a proposal on the particulate matter
standards by December 20, 2005; and committed to finalizing any revisions to the standards
by September 27, 2006.

•

The review of a standard begins with an assessment of science about the particular pollutant
and its effects on public health and welfare. EPA’s National Center for Environmental
Assessment undertakes an extensive scientific and technical assessment process during the
standard review for any pollutant. The first step in the process is the preparation of an "Air
Quality Criteria Document," an extensive assessment of scientific data pertaining to the
health and environmental effects associated with the pollutant under review.

•

EPA’s Office of Air Quality Planning and Standards then prepares a document (known as a
"staff paper") that interprets the most relevant information in the "criteria document" and
identifies: 1) factors EPA staff believes should be considered in the standard review; 2)
uncertainties in the scientific data; and 3) ranges of alternative standards the staff believes
should be considered. Technical staff then compiles a paper that outlines the policy
implications of the science. This paper represents the views of the staff and, in final form, is
ultimately used as the basis for staff recommendations to the EPA Administrator.

•

Drafts of both the "criteria document" and the "staff paper," which are based on thousands of
peer-reviewed scientific studies, receive extensive review by representatives of the scientific
community, industry, public interest groups and the public, as well as the Clean Air
Scientific Advisory Committee (CASAC) -- a group of independent scientific and technical
experts established by Congress.

•

As part of its mandate, CASAC makes recommendations to EPA on the adequacy of the
existing standards and revisions it believes would be appropriate. Based on the scientific
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assessments, and taking into account the recommendations of CASAC and public comments,
the EPA Administrator must judge whether it is appropriate to propose revisions to the
standards.
•

EPA undertakes an extensive public review and comment process, considering and analyzing
issues raised in public comments before announcing a final decision. As with every proposed
and final rule, all other relevant federal agencies are given the opportunity to participate in
the process.

•

The law requires that the EPA Administrator set the primary standards at a level he judges to
be “requisite to protect the public health with an adequate margin of safety” and establish
secondary standards that are “requisite” to protect public welfare. The Clean Air Act defines
welfare as including environmental effects such as visibility impairment, damage to crops
and ecosystems, deterioration of manmade materials, among others.

•

The Clean Air Act bars the Administrator from considering costs when setting the standards.
The U.S. Supreme Court upheld this requirement in a 2001 decision.

FOR MORE INFORMATION
•

Interested parties can download the notice from EPA's Web site at:
http://www.epa.gov/air/particles/actions.html
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irborne particles, the main ingredient of
haze, smoke, and airborne dust, present
serious air quality problems in many
areas of the United States. This particle pollution can occur year-round—and it can cause a
number of serious health problems, even at
concentrations found in many major cities.

A

Particles contribute to haze, such as this brown haze over Boston.

What is particle pollution?
Particle pollution is a mixture of microscopic solids
and liquid droplets suspended in air. This pollution,
also known as particulate matter, is made up of a number of components, including acids (such as nitrates
and sulfates), organic chemicals, metals, soil or dust
particles, and allergens (such as fragments of pollen
or mold spores).
The size of particles is directly linked to their potential
for causing health problems. Small particles less than
10 micrometers in diameter pose the greatest problems,
because they can get deep into your lungs, and some
may even get into your bloodstream. Exposure to such
particles can affect both your lungs and your heart.
Larger particles are of less concern, although they can
irritate your eyes, nose, and throat.

Small particles of concern include “fine particles” (such
as those found in smoke and haze), which are 2.5
micrometers in diameter or less; and “coarse particles”
(such as those found in wind-blown dust), which have
diameters between 2.5 and 10 micrometers.

Are you at risk from particles?
People with heart or lung disease, older adults, and
children are considered at greater risk from particles
than other people, especially
when they are physically
active. Exercise and physical
activity cause people to
breathe faster and more
deeply—and to take more
particles into their lungs.
People with heart or lung
diseases—such as coronary
artery disease, congestive
heart failure, and asthma or
chronic obstructive pulmonary disease (COPD)—
are at increased risk, because
particles can aggravate these diseases. People with diabetes also may be at increased risk, possibly because
they are more likely to have underlying cardiovascular
disease.
Older adults are at increased risk, possibly because they
may have undiagnosed heart or lung disease or diabetes. Many studies show that when particle levels are
high, older adults are more likely to be hospitalized,
and some may die of aggravated heart or lung disease.
Children are likely at increased risk for several reasons.
Their lungs are still developing; they spend more time
at high activity levels; and they are more likely to have
asthma or acute respiratory diseases, which can be
aggravated when particle levels are high.

It appears that risk varies throughout a lifetime, generally being higher in early childhood, lower in healthy
adolescents and younger adults, and increasing in middle age through old age as the incidence of heart and
lung disease and diabetes increases. Factors that increase
your risk of heart attack, such as high blood pressure or
elevated cholesterol levels, also may increase your risk
from particles. In addition, scientists are evaluating new
studies that suggest that exposure to high particle levels
may also be associated with low birth weight in infants,
pre-term deliveries, and possibly fetal and infant deaths.

How can particles affect your health?
Particle exposure can lead to a variety of health effects.
For example, numerous studies link particle levels to
increased hospital admissions and emergency room
visits—and even to death from heart or lung diseases.
Both long- and short-term particle exposures have
been linked to health problems.
Long-term exposures, such as those experienced by
people living for many years in areas with high particle levels, have been associated with problems such as
reduced lung function and the development of chronic bronchitis—and even premature death.
Short-term exposures to particles (hours or days) can
aggravate lung disease, causing asthma attacks and
acute bronchitis, and may also increase susceptibility
to respiratory infections. In people with heart disease,
short-term exposures have been linked to heart attacks
and arrhythmias. Healthy children and adults have
not been reported to suffer serious effects from shortterm exposures, although they may experience temporary minor irritation when particle levels are elevated.

What are the symptoms of particle
exposure?
Even if you are healthy, you may experience temporary symptoms, such as irritation of the eyes, nose,
and throat; coughing; phlegm; chest tightness; and
shortness of breath.

If you have lung disease,
you may not be able to
breathe as deeply or as
vigorously as normal,
and you may experience
coughing, chest discomfort, wheezing, shortness
of breath, and unusual
fatigue. If you have any
of these symptoms,
reduce your exposure to
particles and follow your
doctor’s advice. Contact
your doctor if symptoms
persist or worsen. If you have asthma, carefully follow
your asthma management plan when particle levels are
high. Your doctor can help you develop a plan if you
don’t have one.
If you have heart disease, particle exposure can cause
serious problems in a short period of time—even heart
attacks—with no warning signs. So don’t assume that
you are safe just because you don’t have symptoms.
Symptoms such as chest pain or tightness, palpitations, shortness of breath, or unusual fatigue may indicate a serious problem. If you have any of these symptoms, follow your doctor’s advice.

How can you avoid unhealthy exposure?
Your chances of being affected by particles increase the
more strenuous your activity and the longer you are
active outdoors. If your activity involves prolonged or
heavy exertion, reduce your activity time—or substitute
another that involves less exertion. Go for a walk
instead of a jog, for example. Plan outdoor activities for
days when particle levels are lower. And don’t exercise
near busy roads; particle levels generally are higher in
these areas.
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Particle levels can be elevated indoors, especially when
outdoor particle levels are high. Certain filters and
room air cleaners can help reduce indoor particle levels.
You also can reduce particle levels indoors by not
smoking inside, and by reducing your use of other particle sources such as candles, wood-burning stoves, and
fireplaces.

How can the Air Quality Index help?
In many areas, local media provide air quality forecasts
telling you when particle levels are expected to be
unhealthy. Forecasts use the same format as EPA’s Air
Quality Index, or AQI, a tool that state and local agencies use to issue public reports of actual levels of particles, ground-level ozone, and other common air
pollutants.

United States
Environmental Protection
Agency

Using the AQI’s color-coded scale, these forecasts help
you quickly learn when air pollution is expected to
reach unhealthy levels in your area. In the newspaper
forecast below, for example, the black arrow points to
the “orange” range, indicating that particle levels are
expected to be unhealthy for sensitive groups. On television, you might hear a meteorologist say something
like this: “Tomorrow will be a code orange air quality
day, with particle pollution at levels that are unhealthy for
sensitive groups. If you have heart or lung disease, or if
you’re an older adult or a child, you should plan strenuous
activities for a time when air quality is better.”

Particle Pollution
and Your Health

Daily air quality and health information are available on the
AIRNOW Web site.

AIR QUALITY INDEX FOR PARTICLE POLLUTION
Air Quality Index

Air Quality

0 to 50

Good

51 to 100

Moderate

101 to 150

Unhealthy
for Sensitive Groups

151 to 200

Unhealthy

201 to 300

Very Unhealthy

Health Advisory
None.

Unusually sensitive people should consider reducing prolonged or heavy exertion.
People with heart or lung disease, older adults, and children should reduce prolonged or heavy
exertion.
People with heart or lung disease, older adults, and children should avoid prolonged
or heavy exertion. Everyone else should reduce prolonged or heavy exertion.
People with heart or lung disease, older adults, and children should avoid all physical
activity outdoors. Everyone else should avoid prolonged or heavy exertion.

AIRNOW
AIRNOW (www.epa.gov/airnow) is a Web site that
gives daily information about air quality, including
ground-level ozone and particles, and how they may
affect you. AIRNOW contains:
¢

Real-time particle levels for many locations.

¢

Air quality forecasts for many cities across the country.

¢

Kids’ Web page and associated teacher curriculum.

¢

Smoke Web page.

¢

Links to state and local air quality programs.

¢

Ideas about what you can do to reduce particles.
For example, you can keep your car, boat, and
other engines well-tuned, and avoid using engines
that smoke. You can also participate in local energy
conservation programs.

*Photo courtesy of The Weather Channel.
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