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Kids and summer. The two go together.
Summer is the time of year when chil-
dren get their fill of outdoor fun. But
here’s a fact that many parents may not
know: Half of Americans—more than
160 million people—live in places that
fail to meet healthy air standards set by
the Environmental Protection Agency
(EPA). That child running to catch a
ball on a summer afternoon may be
breathing air filled with unhealthy
particles, smog and other pollutants.

There is no question that dirty air
threatens health, contributing to prob-
lems like asthma, heart and lung disease,
and cancer. Asthma has increasingly
gained attention as a nationwide epi-
demic and a symbol of the manifold
health impacts of air pollution. It is the
nation’s fastest growing chronic disease,
afflicting more than 22 million Ameri-
cans. Asthma rates among children
under the age of four have more than
doubled over the past two decades. The
Journal of the American Medical Associa-
tion has called on policymakers to take
stronger steps to reduce air pollution as
a way to improve the health of people
with asthma.1

Evidence suggests that both ozone
smog and particulate pollution trigger
respiratory problems. For example,
consider a study of Atlanta during the
1996 summer Olympics. The report
indicates that policies to reduce car
traffic during the Olympics also
reduced peak ozone concentrations by
28% and hospitalizations for asthma
by almost 20%.2 The importance of
particulate pollution on children’s
respiratory health was demonstrated
by a study of the effects of temporarily
closing a steel mill in Utah Valley. Dur-
ing the year the steel mill was closed
because of labor disputes, particulate

Executive summary

pollution dropped by half, and children’s
hospital admissions for respiratory
problems were two to three times lower
than usual. 3

In this study, we call on policymakers
and industry leaders to reduce by 80%
the most important sources of air
pollutants that trigger asthma. Achiev-
ing this goal will also help alleviate the
other health problems caused by air
pollution nationwide.

Dangerous days of summer
Every summer, the health of millions
of kids is put at risk when air pollu-
tion rises above healthy levels. These
“dangerous days of summer” affect
kids nationwide, and especially in the
country’s larger population centers.

This report ranks the 50 major pop-
ulation centers in the United States
where the worst air pollution impacts
the greatest number of kids. Metro-
politan areas were ranked by multiply-
ing the average number of days the air
quality was unhealthy according to the
EPA over three summers by the number
of affected children under 17. Therefore,
cities with fewer high-alert days but
more affected children sometimes
ranked worse than cities with fewer
children. The ten cities with the most
dangerous days are Los Angeles,
Riverside-San Bernardino, New York
City, Philadelphia, Chicago, Washing-
ton, DC, Houston, Baltimore, Atlanta
and Detroit.

Over the past three summers, for
example, an average of one out of every
five days was considered dangerous for
healthy children in Los Angeles to play
outside. For the more than 200,000
children in Los Angeles with asthma,
nearly half the days of summer put them
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at risk. The Riverside-San Bernardino
area, which ranked second because of its
lower population of children, had even
worse air quality. In this city, an average
of nearly 70% of summer days were
dangerous for children with asthma, and
more than one-third of summer days
were harmful for all children. Although
this study shines a spotlight on chil-
dren’s health, the same air pollution
impacts the health of adults, especially
the elderly and those with asthma and
heart disease.

The rankings in this report provide
a national snapshot, but each city faces
its own challenges. Some neighbor-
hoods may be disproportionately
affected by high levels of local air
pollution from specific sources, like
truck routes, power plants, industrial
facilities and diesel vehicle depots. This
local air pollution is a critical determi-

nant of children’s health. In some parts
of Harlem in New York City, for
example, a quarter of school-age chil-
dren suffer from asthma, one of the
highest rates in the country. While
this national snapshot shows action is
needed to control air pollution in every
city, the need is even stronger in these
especially affected communities.

The solution: reduce pollution
from smokestacks and tailpipes
Available technology makes it practical
to cut the major sources of air pollutants
that trigger asthma by 80% over a ten
year period. This report provides a
blueprint for how to achieve that goal.
It calls for action in three areas:

1. Clean smokestacks: EPA must
strengthen and finalize its proposal to

Ranking of top Metropolitan statistical areas by total “dangerous days of summer” when children
are exposed to unhealthy air
The ranking combines the number of days with unhealthy air quality and the number of children affected.

Estimated number % summer days
“Dangerous days of children dangerous for

Rank Metro statistical area of summer” with asthma children with asthma

1 Los Angeles, CA 58,345,945 224,657 50
2 Riverside-San Bernardino, CA 38,782,050 88,502 70
3 New York City, NY 13,892,795 188,596 22
4 Philadelphia, PA 12,966,235 106,561 25
5 Houston, TX 8,369,726 105,929 20
6 Washington, DC 7,644,442 98,627 22
7 Chicago, IL 7,581,358 187,629 19
8 Baltimore, MD 6,783,065 54,089 24
9 Atlanta, GA 6,640,293 97,516 21

10 Detroit, MI 4,937,067 118,708 16
11 Fresno, CA 4,536,115 24,644 58
12 Sacramento, CA 4,524,544 38,804 33
13 Bakersfield, CA  4,110,388 17,838 65
14 Dallas, TX 3,694,064 87,129 19
15 Boston, MA 3,362,081 62,119 14
16 St. Louis, MO-IL 3,331,538 56,992 21
17 Cleveland, OH 3,268,093 47,258 21
18 Pittsburgh, PA 2,839,664 42,494 29
19 Fort Worth-Arlington, TX 2,550,867 41,798 23
20 Charlotte, NC 2,313,015 34,053 21
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clean up particulate and smog pollution
from eastern power plants. EPA should
also expand its clean smokestack initia-
tive nationwide so that millions of
American families in the West are not
left behind. Proven technology can
scrub and chemically remove smog- and
particulate-forming pollutants from
power plant smokestacks, cutting these
emissions significantly.

2. Clean diesel: Cleaner fuel and
retrofit technologies can make deep
cuts in particulates and smog-forming
pollutants in diesel exhaust. EPA
recently adopted strong standards for
new diesel engines, but because of the
slow fleet turnover of existing engines,
the federal standards won’t deliver their
full promise until 2030 or later. To
maximize public health protections in
the next decade, a parallel commitment
by industry and government to clean
up existing engines is needed. Within
ten years, existing diesel engines should
meet or exceed the federal standards
for new engines. A federal funding pro-
gram should also be expanded beyond
school buses to other sectors to help
achieve this goal.

3. Reduced exposure to road pollution:
Federal leaders must devise a national
transportation policy that relies on
market tools to limit traffic congestion,
increase travel options, promote smart
growth and encourage cleaner vehicles.
Better incentives can help cut traffic
growth and related pollution. The
Clean Air Act requires that planned
investments in transportation must
take the impacts on air quality into
account. These provisions of the law
have lately come under attack, and they
must be protected.

If these steps are taken now to cut
pollution, the mother of a child born

today can be confident that by the time
her child is in the fifth grade the air she
breathes will be substantially cleaner.

Toward a healthier future
Cleaner air is possible. The technology
exists to substantially cut pollution
from smokestacks and tailpipes, and
some American companies are already
bringing these technologies to market.
For example, Environmental Defense
worked with FedEx Express to develop
the next generation of cleaner trucks.
FedEx has now put into service hybrid
delivery vehicles that emit 90% less
pollution and travel 50% farther on a
gallon of fuel. The technology has the
potential to replace 30,000 FedEx
delivery trucks. Many other fleet
owners have expressed interest in the
technology. Policies that support
investments in cleaner technology
will help bring these cleaner vehicles
to market sooner.

States and cities across the country
have designed programs that can serve
as national models for cutting power
plant pollution, retrofitting diesel
engines, and using incentives to man-
age traffic pollution. A law in North
Carolina goes above the national
standard for power plant emissions,
cutting particulate and smog-forming
pollution by more than 70%. New York
City recently passed a law that could cut
by up to 90% diesel emissions from
heavy construction machinery used in
city projects. Introducing time-of-day
tolls on Hudson River crossings gave
an incentive for drivers to travel at off
peak times. The plan helped cut traffic
congestion and therefore pollution
significantly and toll revenues support
regional transit and transportation
infrastructure projects.

At the federal level, the Clean Air
Act provides the framework needed to
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reduce pollution nationwide. The law
must remain strong, and federal officials
must  build on 30 years of success in
reducing pollution to implement the
measure’s full promise.

For the more than 160 million
Americans still living in places with

unhealthy air, the job is not yet done.
This report outlines steps to reduce
pollution that are practical, achievable
and cost-effective. By lowering harmful
pollution from smokestacks and tail-
pipes, we can help bring an end to the
dangerous days of summer.
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Kids and summer—it’s a combination
that cannot fail to bring a smile to any-
one’s face. But here’s a surprising fact
that many parents may not know: more
than half of all Americans—over 160
million people—live in places that fail
to meet basic healthy air standards set
by Environmental Protection Agency
(EPA). As kids run to catch a ball on a
summer afternoon, they may be breath-
ing air filled with unhealthy particles,
smog and other pollutants.

Despite some improvements in air
quality over the past 30 years, air pollu-
tion continues to diminish most Ameri-
cans’ quality of life. Ozone (smog) and
particulate pollution (soot) are two of
the biggest pollution hazards for public
health. Nearly 160 million Americans
live in areas where ozone smog levels
exceed national standards and rise high
enough to damage their lungs or trigger
asthma attacks. Some 99 million Ameri-
cans live in areas that exceed annual fine
particle standards according to EPA.
Exposures to air pollutants may be higher
in minority or low-income communities,
which are disproportionately located in
urban areas with poor air quality.

While everyone exposed to high
levels of air pollution suffers some harm,
people with asthma are especially vul-
nerable. Mary Hintikka from Houston,
TX struggles to cope with the dilemmas
that air pollution creates for her and her
asthmatic son, Phillip. The high pollu-
tion levels in Mary’s community are a
deciding factor if Phillip should attend
outdoor birthday parties or summer camp.

Mary and mothers like her have good
reason to worry. Over the past 25 years,
the number of people with asthma has
risen steadily. Particularly hard hit are
inner-city communities of color. Recent
studies have shown as many as 25% of

Introduction

children in inner-city neighborhoods
suffer from asthma. Public health
experts have not determined the cause
of this increase in asthma incidence, but
they agree that air pollution can trigger
asthma attacks.

Most major forms of air pollution
cause asthma attacks by increasing
inflammation in the lungs and airways.
This leads to worsened breathing, the
need to take more asthma medication,
and more emergency and hospital visits.
Studies show that air pollution often
teams up with other asthma triggers,
like viral infections and pollens, to pro-
duce more severe asthma attacks. At
present, there is no cure for the 22 mil-
lion children and adults with asthma in
the United States, but air pollution is
one trigger that can be addressed.

The importance of ozone in trigger-
ing summertime asthma attacks is cor-
roborated by a study of Atlanta during
the 1996 summer Olympics. Policies
that reduced car traffic during the
Olympics were shown to reduce peak
ozone concentrations by 28% and
asthma hospitalizations by almost 20%.4

Evidence of the effects of particulate
pollution on local children’s respiratory
health was demonstrated by a study of a
community located near a steel mill in
Utah Valley. During the year that the
steel mill was closed by labor disputes,
particulate pollution was cut in half and
children’s hospital admissions for
respiratory problems were two to three
times lower than when the mill was
in operation.5

All of these studies and personal
sagas present a compelling public health
need to reduce smog and fine particle
pollution until levels are achieved that
do not cause significant harm. For the
millions of children and adults with
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asthma, the stakes are high. They must
constantly balance their medications
against airborne asthma triggers and
make choices about their activities in
order to be able to breathe. And for
susceptible adults who are placed at risk
of death and severe illness from lung
and heart disease worsened by smog and
fine particle pollution, the stakes are
even higher.

The good news is that there is a lot
that can be done to reduce air pollution
from current levels in a cost-effective way.
This report calls for the reduction of the
most important sources of air pollutants
that trigger asthma by 80%. This action
will address the broad array of health
problems caused by air pollution, in-
cluding heart and lung disease, cancer
risk and premature mortality in adults.
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The Air Quality Index (AQI) is an
EPA guide of health effects that may
be caused by air pollution in a local area.
An AQI value of 100 for an air pollutant
generally indicates that concentrations
of that pollution are at the level of its
national standard. Index values above
100 mean that pollutant exceeds its
national standard. On any given day, the
AQI that is reported corresponds to the
air pollutant that is most elevated com-
pared to its standard. Thus, on one day
the AQI may be reported for ozone, but
if on another day particulate pollution is
more elevated than any other pollutant
compared to the national standard, the
AQI for that day will communicate the
health risks from particulate pollution.
The AQI is coded by a color scale, with
each color representing different degrees
of health risks.

On a code green or yellow day, the
majority of the population will not feel
any impact from air pollution. Orange,
red, purple and maroon days present
increasing degrees of health threats.

CHAPTER 1

Air Quality Index: decoding code purple, red and orange days

A code orange day occurs when the
level of air pollution is high enough for
sensitive members of the population to
experience ill health effects. When a
code orange day results from high ozone
smog or fine particle pollution, children
with asthma are sensitive and advised to
avoid the outdoors.

A code red day occurs when the level
of air pollution is high enough for every-
one to suffer health effects. Members
of the population who are particularly
sensitive to pollution could experience
more severe effects on code red days.
Accordingly, all children are advised to
avoid outdoor exertion on code red days.

Pollution on code purple and maroon
days is significant enough for the entire
population to be in danger of more severe
health consequences. Fortunately, code
maroon days are exceedingly rare. Chil-
dren, especially asthmatic children, are at
higher risk for ill health effects from air
pollution on code red, purple and maroon
days; even the simple act of playing out-
doors can become a health hazard.

Air Quality Index Numerical value Meaning
Levels of health concern

Good 0-50 Air quality is considered satisfactory, and air pollution
poses little or no risk.

Moderate 51–100 Air quality is acceptable; however, for some pollutants
there may be a moderate health concern for a very
small number of people who are unusually sensitive
to air pollution.

Unhealthy for sensitive groups 101–150 Members of sensitive groups may experience health
effects. The general public is not likely to be affected.

Unhealthy 151–200 Everyone may begin to experience health effects;
members of sensitive groups may experience more
serious health effects.

Very Unhealthy 201–300 Health alert: everyone may experience more serious
health effects.

Hazardous 300 Health warnings of emergency conditions. The entire
population is more likely to be affected.

Source: http://www.epa.gov/airnow/aqi.html
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To demonstrate how air pollution impacts
the lives of children, 50 metropolitan
statistical areas (MSAs) in the United
States were ranked according to where
the worst air quality affected the great-
est number of children. Because chil-
dren are more likely to be exposed to air
pollution during summertime outdoor
play, the analysis was limited to the
period between Memorial Day and Labor
Day. Air quality data for the years 2001
through 2003 were obtained from EPA
and the number of unhealthy summer
air quality days was averaged over these
three years. Those cities with the largest
combination of unhealthy air days and
children affected ranked the highest
(for a full explanation of data sources
and methods used, see Appendix A).

The results show that for many
children around the country, breathing
outdoor air is a health threat during a
significant portion of the summer. Over
the past three summers, for example,
healthy children in Los Angeles were at
risk if they played outside during 20% of
the summer. For the more than 200,000
children in Los Angeles with asthma,
nearly half the days of summer put them
at risk of worsening their disease. The
Riverside-San Bernardino area, which
ranked second, had even worse air qual-
ity, with an average of nearly 70% of
summer days putting children with
asthma at risk, and 35% of summer
days having air quality that was harmful
for all children. Despite having a greater
number of unhealthy air days than
Los Angeles, this area ranked second
because the number of affected children
in the area was much lower.

Children in major metropolitan areas
in the East, Midwest and South also faced
significant health threats, with a greater
proportion of dangerous days due to

CHAPTER 2

Calculating the dangerous days of summer

excessive particulate pollution. In New
York for example, over 180,000 children
with asthma were endangered breathing
the air on an average 22% of summer days
between 2001 and 2003. About 40% of
New York’s dangerous days were related to
excessive particulate pollution. On aver-
age, the 2.3 million children with asthma
who live within the 50 top-ranked MSAs
were endangered breathing summertime
air on 23% of days, and 28.8 million
children risked their health breathing
summertime air 6% of the time.

This analysis provides a national or
regional snapshot, but each community
faces its own challenges. Within any one
city, some neighborhoods may be dispro-
portionately affected by high levels of
local air pollution from specific sources,
like truck routes, power plants, industrial
facilities and diesel vehicle depots. Ex-
posure studies show that particulate
pollution can vary widely depending on
how close one is to the source. Studies in
school buses, for example, have shown
that children can be exposed to particu-
late pollution levels several times higher
than the levels in outdoor air.6 Because of
differences in the prevalence of diseases
like asthma in different communities,
local air pollution may have a dispropor-
tionate effect on children’s health. In some
parts of Harlem in New York City, for
example, where 25% of school-age chil-
dren suffer from asthma, local air pollu-
tion is a critical health determinant. At
the national level, the need for action is
clear but the need is even greater in
these highly affected communities.

For areas like Los Angeles, Riverside,
Fresno and Houston, the local climate
creates unhealthy air days well outside
our definition of “summer.” These areas
experience high AQI days nearly year-
round, making the public health burden
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Ranking of top 50 metropolitan areas by total “dangerous days of summer”

Estimated number % summer days
“Dangerous days of children dangerous for

Rank Metro statistical area of summer” with asthma children with asthma

1 Los Angeles, CA 58,345,945 224,657 50
2 Riverside-San Bernardino, CA 38,782,050 88,502 70
3 New York City, NY 13,892,795 188,596 22
4 Philadelphia, PA 12,966,235 106,561 25
5 Houston, TX 8,369,726 105,929 20
6 Washington, DC 7,644,442 98,627 22
7 Chicago, IL 7,581,358 187,629 19
8 Baltimore, MD 6,783,065 54,089 24
9 Atlanta, GA 6,640,293 97,516 21

10 Detroit, MI 4,937,067 118,708 16
11 Fresno, CA 4,536,115 24,644 58
12 Sacramento, CA 4,524,544 38,804 33
13 Bakersfield, CA  4,110,388 17,838 65
14 Dallas, TX 3,694,064 87,129 19
15 Boston, MA 3,362,081 62,119 14
16 St. Louis, MO-IL 3,331,538 56,992 21
17 Cleveland, OH 3,268,093 47,258 21
18 Pittsburgh, PA 2,839,664 42,494 29
19 Fort Worth-Arlington, TX 2,550,867 41,798 23
20 Charlotte, NC 2,313,015 34,053 21
21 Newark, NJ 1,933,661 44,173 15
22 Memphis, TN 1,901,866 26,953 11
23 Monmouth-Ocean, NJ 1,824,303 23,779 20
24 Indianapolis, IN 1,698,320 34,323 14
25 Cincinnati, OH 1,569,002 43,525 18
26 Hartford, CT 1,302,847 21,307 13
27 Middlesex-Hunterdon, NJ 1,232,664 24,630 19
28 Columbus, OH 1,116,169 33,768 15
29 Raleigh, NC 1,071,819 26,129 14
30 Grand Rapids, MI  1,018,751 25,667 14
31 Buffalo-Niagara Falls, NY 1,002,977 22,725 13
32 Richmond, VA 938,594 21,226 15
33 Greensboro-High Point, NC 893,927 26,194 17
34 Providence, RI 848,540 23,116 10
35 Denver, CO 771,107 47,031 9
36 New Haven, CT 734,828 10,834 16
37 Salt Lake City, UT 648,118 34,374 8
38 Louisville, KY 638,644 20,117 16
39 Wilmington, DE 630,613 12,097 19
40 Ventura, CA 628,583 18,138 17
41 Dayton-Springfield, OH 564,813 19,379 18
42 Akron, OH 524,533 14,290 15
43 Kansas City, KS/MO 498,402 39,338 9
44 Allentown, PA 498,101 12,367 14
45 San Antonio, TX 481,921 38,738 5
46 Birmingham, AL 454,651 19,146 13
47 Knoxville, TN 434,073 11,737 21
48 Bridgeport, CT 431,346 9,564 12
49 Harrisburg, PA 424,949 12,121 13
50 San Diego, CA 415,907 62,386 7
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of ozone and fine particle air pollution
greater than the measure used in this
report. Even in areas with cooler cli-
mates, particulate pollution can reach
unhealthy levels throughout the year.

In addition, high AQI days only
reflect short-term exposures to particu-
late pollution. There are two federal
standards for particulate pollution; one
for daily levels and one for annual levels.
The vast majority of areas that exceed
federal particulate pollution standards
do so on the basis of the annual stan-
dard. With mounting medical evidence
that health is harmed even at exposures
below the current daily particulate pollu-
tion standard, the AQI (which is based
on the daily standard) may not fully
reflect the risk to children and sensitive
adults from particulate pollution.7

Lastly, our estimates of the number
of children with asthma are based on the
national average of current asthma rates
in children. While some cities and states
have conducted surveys that provide
more localized estimates of the number
of children with asthma, there is no
national source of state or city-specific
asthma rates for children. This means
that in some areas with very high rates
of asthma in children, our calculation
of dangerous days is an underestimate.
For example, the current asthma rate
in children in Fresno, California is over
16%, or nearly twice the national aver-
age of 8.3%. Other areas may have rates
lower than the national average. In order
to rank all areas of the country on a con-
sistent basis, this report relied on the
national average.
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Ozone (smog) and fine particulate
(soot) pollution pose a severe and widely
recognized public health threat in the
United States. This past spring, EPA
found that 474 counties—home to 159
million Americans—did not meet the
nation’s health-based ozone standard
(see Figure 1). This past summer, EPA
announced that some 244 counties with
99 million Americans did not meet the
nation’s health-based particulate
pollution standard. EPA projects
restoring healthy air to these
communities would prevent tens of
thousands of premature deaths and
avoid hundreds of thousands of asthma
attacks each year. In order to achieve
this goal, harmful particulates and smog
pollution must be cut from the nation’s
smokestacks and tailpipes.

CHAPTER 3

Smokestacks and tailpipes: the sources of pollution

Ozone (smog)
Ozone, the main component of photo-
chemical smog, forms in the lower atmo-
sphere when NOx and various volatile
organic compounds interact in the
presence of sunlight, heat and relatively
stagnant air. Exposure to ozone can have
serious effects on respiratory health. In-
flammation and irritation of the respira-
tory tract can cause shortness of breath,
throat irritation, chest pains and cough-
ing that can lead to asthma attacks,
hospital admissions and emergency
room visits, decreased lung function
and possible long-term lung damage.8

These consequences are more severe if
exposure occurs during physical activity.

Since EPA’s 1997 decision to
strengthen the national health-based
air quality standard for ozone, a wealth

FIGURE 1
Map of areas with unhealthy ozone levels: attainment and nonattainment
areas in the U.S. (8-hour ozone standard)

Attainment (or unclassifiable) areas (2668 counties)
Nonattainment areas (432 entire counties)
Nonattainment areas (42 partial counties)

Source: U.S. EPA map of nonattainment areas, available at http://www.epa.gov/ozonedesignations/nonattaingreen.htm,
accessed August 17, 2004.
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of scientific investigation has further
documented ozone’s adverse health
effects, even at levels below the new
standard. Many of these studies have
highlighted the harmful effects of ozone
on children, especially children with
asthma. Post-1997 studies have linked
ozone to school absenteeism due to sore
throats, coughs, asthma attacks, decreased
lung function in girls with asthma and
long-term lung damage in children.9 A
recent study demonstrated that children
who use maintenance medication for
asthma had an increased likelihood of
wheezing and chest tightness when
ozone levels increased.10 One major
study associated exposure to ozone with
the onset of asthma in children not
previously diagnosed with asthma.11

Particulate pollution (soot)
Particulate pollution is one of the nation’s
most pressing environmental health prob-
lems. Particulate pollution includes both
small sooty particles discharged directly
from sources like diesel and gasoline
engines and coal-fired power plants, and
tiny particles formed in the atmosphere
from the extensive SO2 and NOx pollution
released by these same sources.

Due to its small size, particulate
pollution is easily inhaled and reaches
deep into the lungs where it can trigger
an inflammatory response. Particulate
pollution is associated with heart
attacks, irregular heartbeat, asthma
attacks, reduced lung function and
bronchitis. These impacts result in tens
of thousands of premature deaths from
heart and lung disease annually, as well
as hospital admissions, emergency room
visits, absences from school or work, and
restricted activities related to asthma
attacks. Evidence continues to mount
that children, particularly children with
asthma, are especially sensitive to the
effects of particulate pollution.12 Increases

in particulate pollution have also been
associated with a rise in the incidence
of asthma attacks among adults with
asthma.13 An important study of
500,000 adults in more than 100 Amer-
ican cities concluded that prolonged
exposure to particulate pollution signifi-
cantly increases the risk of dying from
lung cancer and cardiopulmonary
causes.14 New studies and reanalysis of
pre-existing work show that chronic ex-
posure to particulate pollution may lower
life expectancy by months or years.15

Smokestacks and tailpipes
Power plant smokestacks and engine
tailpipes are major contributors to the
SO2, NOx and sooty particles that cause
unhealthy ozone and particulate pollution
in communities across the nation. Power
plants are the predominant source of SO2,
which transforms in the atmosphere into
harmful particulate pollution. Power plant
smokestacks discharge 68% of the nation’s
SO2 pollution—some 10.8 million tons
annually—emitting more sulfur dioxide
pollution than all other sources combined.

Both tailpipes and smokestacks dis-
charge large amounts of NOx pollution,
which is not only a key ingredient in the
formation of ozone but also transforms
in the atmosphere into harmful particu-
late pollution. Passenger vehicles, large
diesel trucks and buses, and off-highway
diesel equipment and engines are respon-
sible for more than one-half of the
nation’s NOx pollution. Power plant
smokestacks release more than 20%
of NOx pollution nationwide.

Smokestacks and tailpipes also directly
discharge significant amounts of sooty
particulate pollution that harms health.
Recent studies have strongly underscored
the human health benefits of lowering the
particulate soot from diesel exhaust dis-
charged by diesel-powered buses, freight
trucks, machinery and electrical gener-
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ators. A 2002 Dutch study found that
people living near a main road and ex-
posed to traffic-related particulate pollu-
tion and diesel soot were almost twice as
likely to die from heart or lung disease
compared to people living further from
traffic.16 A landmark air toxics exposure
study in the Los Angeles air basin found

that diesel particulate pollution was
responsible for 70% of the cancer risk
associated with all air pollution in the
metropolitan area.17 The study showed
that the sites with the greatest cancer risk
are in South-Central and East-Central
Los Angeles, which are predominantly
low-income and minority communities.

Power plantsŁ
68%

Industrial boilers
14%

Other fuel combustion
4%

Other industrial processes
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FIGURE 2
National sulfur dioxide emissions sources, 2001 (15.8 million short tons)
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FIGURE 3
National nitrogen oxide emissions sources, 2001 (22.3 million short tons)

Source: Adapted from U.S. EPA National Emissions Inventory Average Annual Emissions, All Criteria Pollutants Years
Including 1970–2001, available online at http://www.epa.gov/ttn/chief/trends/index.html, accessed August 17, 2004.

Source: Adapted from U.S. EPA National Emissions Inventory Average Annual Emissions, All Criteria Pollutants Years
Including 1970–2001, available online at http://www.epa.gov/ttn/chief/trends/index.html, accessed August 17, 2004.
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Today, it is possible to envision a future
in which the major sources of air pol-
lutants that trigger asthma have been
cut by 80% over a ten-year period. Cut-
ting the sources that trigger asthma will
also address the broader array of health
problems caused by air pollution, in-
cluding heart and lung disease, cancer
risk and premature mortality in adults.

This section provides a blueprint for
achieving this goal by reducing pollution
from smokestacks and tailpipes in cost-
effective and practical ways. The three
basic steps outlined in this report call for:

1. Clean smokestacks: Strengthen and
finalize EPA’s proposal to clean up the
smokestacks of eastern power plants
that cause particulate and smog pollu-
tion. EPA should also expand a clean
smokestack initiative nationwide so that
millions of American families in the
West are not left behind. Existing, proven
technology can scrub and chemically
remove the smog and particulate-forming
pollutants from power plant smokestacks
by 90% or more.

2. Clean diesel: A national commit-
ment to replace or retrofit all existing
diesel machinery within a decade to
meet or exceed the protective federal
standards for new engines. EPA recently
adopted strong standards for new diesel
engines, but because of the slow fleet
turnover of high-polluting existing
engines, the federal standards won’t
deliver their full promise until 2030
or later. To maximize public health
protections in the next decade, a parallel
commitment by industry and govern-
ment to clean up existing engines is
needed. Clean fuel and retrofit tech-
nologies can cut diesel exhaust by up
to 90%.

CHAPTER 4

Putting an end to the dangerous days by reducing pollution

3. Reduced exposure to road pollution:
Incorporate market tools into the
nation’s transportation policy to limit
traffic congestion in our communities,
enhance travel options, promote smart
growth and speed introduction of clean
cars, trucks and public transportation.
Better incentives can cut traffic growth
and related pollution by 20% or more.
The Clean Air Act requires that
planned investments in transportation
projects must take the impacts of air
quality into account. These provisions
of the law have lately come under
attack, and they must be protected.

Clean smokestacks: slashing
pollution from coal-fired power
plants
The nation’s fleet of coal-fired power
plants discharges two-thirds of the
16 million tons of SO2 released annually
and is responsible for more than 20% of
all NOx pollution. These contaminants
are critical ingredients in the dangerous
particulate and smog pollution in cities
across America. EPA has proposed to
cut the harmful SO2 and NOx dis-
charged from power plant smokestacks
in 28 states in the eastern half of the
nation (through the Clean Air Interstate
Rule, or CAIR). While proposed stan-
dards make headlines, they do not clean
the air. No one will breathe easier until
EPA adopts final, enforceable standards.

EPA’s smokestacks clean-up plan
must also be strengthened to protect
human health.

According to EPA’s own analysis,
millions of Americans in Heartland
cities—including Chicago, Cleveland,
Cincinnati, Detroit, Pittsburgh, Knox-
ville, Atlanta and Birmingham-will be
left breathing unhealthy air even after
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EPA’s power plant rule is implemented.
But even deeper pollution cuts from
power plants are still considerably more
cost-effective than cuts from other
economic sectors.

Environmental Defense recently
released an analysis showing that even
a modest strengthening of EPA’s smoke-
stack standards would prevent a total of
about 1 million asthma episodes annu-
ally and 16,000 premature deaths in the
eastern states targeted for clean up. EPA
should strengthen and swiftly finalize
smokestack standards to begin realizing
these vital human health protections.
In addition, EPA should expand clean
smokestack standards nationwide so that
all American families can be protected
from high-polluting power plants.

Faced with delay in federal action,
some states have adopted their own
strategies to cut smokestack pollution.
In 2002, North Carolina adopted a

Clean Smokestacks Act that substantially
lowers SO2 and NOx from power plants
statewide. Then in 2004, North Carolina
took tough action to protect its citizens
from upwind pollution by petitioning
EPA to cut power plant smokestack
pollution in surrounding states. State
leadership to curb smokestack pollution,
like that in North Carolina, will
continue to be essential to safeguard
children from dangerous air pollution in
the absence of protective federal action.

Clean diesel: speeding the
transition to cleaner diesel
engines
Diesel engines are a major source of
particulate and smog-forming pollution.
Numerous governmental agencies and
scientific bodies—including the National
Institute for Occupational Safety and
Health, the World Health Organiza-
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FIGURE 4
The cost threshold for EPA power plant proposal does not measure up to
the projected costs for cleaning up other sectors

This figure shows that the cost-effectiveness threshold for the EPA proposed power plant
rule ($1,000 per ton of SO2 reduced) does not measure up to the costs of cleaning up other
sources of SO2 pollution. EPA’s power plant proposal is thus less protective than other EPA
standards, such as those for motor vehicles and diesel freight trucks.
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tion, the U.S. Environmental Protection
Agency, the U.S. Department of Health
and Human Service’s National Toxicology
Program and the International Agency
for Research on Cancer—have con-
cluded that diesel exhaust is a probable
human carcinogen. Indeed, the danger-
ous pollutants in diesel exhaust pose a
cancer risk greater than any other toxic
air pollutant. And because diesel engines
are so often operated where people live,
play, work or go to school, they can
directly impact human health.

Over the past several years EPA
under the Clinton and Bush administra-
tions has issued strong pollution control
standards for newly manufactured diesel
trucks, buses and machinery. But the full
pollution reduction and public health
benefits of these standards will not be
realized for more than 20 years due to
the time lag before the emission stan-
dards come into effect and because of
the long life spans of existing large
diesel engines not subject to these stan-

dards. Figure 5 shows the national par-
ticulate pollution under the phase-in of
the federal emission standards for new
diesel trucks and buses, and machinery.

The public health benefits will lag
behind this phase-in of pollution reduc-
tions. EPA estimates, for example, that
only about 30% of the ultimate level
of annual benefits under its recently
announced pollution control standards for
new diesel machinery will be realized by
2015; just over 50% will be realized by
2020. While the health benefits from full
implementation of EPA’s national diesel
emission standards for new engines are
extremely important, the delayed realiza-
tion of these benefits means that thou-
sands of premature deaths each year,
occurring now, could be prevented by
expediting the clean-up of diesel engines.

The children with asthma who strug-
gle to breathe when pollution levels
climb should not have to wait decades
to curb diesel pollution. Policymakers at
all levels of government can take sensi-
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ble steps to protect public health now,
without waiting for high polluting diesel
engines to wear out. To accelerate the
transition to cleaner diesel engines and
realize more immediate public health
protections, diesel retrofit, repowering
and other similar programs are urgently
needed to clean up the pollution from
existing diesel engines.

Fortunately, clean air solutions are
at hand. Communities and states from
New York City to California are already
taking these steps. Well-designed pro-
grams at the federal, state and local level
can help fund or provide the technical
know-how for the replacement of dirty
equipment or the repowering of old
equipment with cleaner engines. These
programs often take the form of funding
assistance, contract incentives, and
private sector initiatives.

Texas adopted a funding assistance
program, dubbed the Texas Emission
Reduction Plan, which provides about
$130 million annually through 2008.
Modeled after a similar program in
California, the Texas diesel program
provides technical assistance and finan-
cial support through payment of the
incremental cost of cleaner diesel equip-
ment. The program is designed to aid
key Texas communities in achieving the
federal health standard for ground-level
ozone. The Texas program also provides
financial incentives to encourage research
and development of new emissions-
reducing technology, helping foster even
more efficient, low-pollution options for
the future. See www.tnrcc.state.tx.us/
oprd/sips/terp.html for more information.

An example of a federal funding
assistance program to help spur local
emission reductions is EPA’s Clean
School Bus USA program. This pro-
gram is designed to lower children’s
exposure to diesel exhaust by bringing
together partners from business, educa-
tion, transportation, and public health

organizations to reduce school bus
idling, retrofit school buses and replace
the oldest, highest polluting buses. See
www.epa.gov/otaq/retrofit/index.htm
and www.epa.gov/otaq/schoolbus/.

But financial support for this success-
ful federal program needs to be dramatic-
ally expanded. In its first year of operation,
the Clean School Bus USA program
received only $5 million dollars of fund-
ing even though it received applications
that totaled over $65 million dollars.
By comparison, Texas alone is investing
more than the entire federal govern-
ment to support the clean up of existing
diesel engines.

A federal funding assistance program
should also be expanded beyond school
buses to other sectors that produce harm-
ful diesel emissions. Emission reduction
projects in the construction, transit, and

Taking on New York City’s
rising asthma rates
On December 22, 2003, Mayor
Bloomberg signed Local Law 77,
which calls on New York City to
require cleaner fuels and advanced
pollution control technologies as a
condition of all public works con-
tracts. Large diesel construction
machinery emits dangerous air
pollutants and is a particular health
risk to children with asthma. Local
Law 77 is a prime example of how
city leadership can improve local
air quality by using its purchasing
power to cut pollution from high-
polluting diesel engines in a prac-
tical, cost-effective manner. The
local law positions New York as
one of the first major U.S. cities to
protect public health by requiring
cleaner diesel equipment in the
solicitation and performance of pub-
lic works construction. See webdocs.
nyccouncil.info/pdf_files/bills/
law03077.pdf for more information.
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freight sectors, among others, should
compete for federal funds depending
on which projects produce the greatest
health benefits per dollar of assistance.

Some state and local governments are
leveraging their own purchasing power
to spur the use of cleaner diesel engines.
In 2003, Environmental Defense teamed
up with New York City officials and other
groups concerned about rising asthma
rates in the City’s children. The resulting
local law required cleaner diesel engines
as a condition of all City public works
contracts. Earlier, Environmental
Defense worked with New York State to
secure a similar commitment to require
clean diesel equipment in the reconstruc-
tion of the World Trade Center site.

Private companies, from contractors
to developers, can also take the lead.
Large development projects can protect
air quality in surrounding communities
by taking steps to cut air pollution from
diesel trucks, construction equipment
and other pollution sources associated

with the project. “Community Benefits
Packages” can help lock these commit-
ments into place and assure they are car-
ried out. In Los Angeles, for example,
Environmental Defense helped negoti-
ate a “Community Benefits Package” for
the neighborhood affected by expansion
plans for the Staples Center arena and is
currently working with a broad coalition
of groups to ensure that retrofits are part
of the massive construction envisioned
for the expansion of Los Angeles Inter-
national Airport.

Environmental Defense has created
a “toolkit” that outlines technologies,
policies and ways to leverage public
and private contracts to win clean air.
“Cleaner Diesel Handbook: Cost-
Effective Steps to Reducing Diesel
Pollution” is available online at
www.environmentaldefense.org.

All levels of government, from city to
federal, must demonstrate leadership by
requiring commitments to major pollu-
tion reductions through “Retrofit and
Replace” strategies and operational
measures like anti-idling in public fleets
and contracts. Federal and state govern-
ments must dramatically expand incen-
tives like funding and tax credits to aid
in voluntary pollution reduction steps by
the private sector. A substantial increase
in federal funding for voluntary retrofit
programs is an important element of
this effort.

By working together to support and
carry out “Retrofit and Replace” strate-
gies, we can help lower the dangerous
pollution from diesel engines today.

Reduce road traffic pollution
exposure: finding better ways
to move
Today’s cars are much cleaner than they
were 20 years ago. But our roadways
are now much wider and traffic much
heavier, so people often live, work, play

Delivering cleaner air
Environmental Defense and Federal
Express have partnered to develop
new medium-duty trucks that
reduce particle emissions by 90%,
reduce smog-causing emissions by
75%, travel 50% farther on a gallon
of fuel, yet cost the same as a
standard vehicle. Two trucks are
already on the ground delivering
packages in Sacramento and 16
more will be in operation this fall.
Following FedEx’s commitment, a
number of other companies have
adopted or expressed interest in
clean technology vehicles. In June
of this year, DHL announced that
they would place two cleaner tech-
nology vehicles into operation. The
Army and Frito Lay have also ex-
pressed interest in adopting cleaner
technologies into their fleets.
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and go to school near major roadways.
A growing body of public health litera-
ture demonstrates that being within
500 yards of a major roadway signifi-
cantly increases exposure to particulate
pollution and other toxic air pollutants.
Studies show increased rates of cancer
and lung problems, including asthma
symptoms, among people living close to
major roadways, especially those with
heavy diesel vehicle traffic. Cleaner
vehicles alone are inadequate to address
these problems for the foreseeable future
in many of the highest traffic corridors.
“Buffer zones” that separate such
roadways from residential, work, school
and recreational areas need to be con-
sidered, along with transportation poli-
cies that reduce and manage traffic
growth, expand travel choices, and shift
more hazardous dirty diesel vehicle traf-
fic away from places where children and
those with asthma live, play or work.

One solution to roadway pollution is
to improve incentives for, and the avail-
ability of, cleaner modes of transporta-
tion. It is no surprise that traffic-related
pollution and congestion is often worst
where there are limited or no viable
alternatives to driving to work in a single
occupant passenger vehicle or to moving
goods by truck.

Transportation alternatives to the
private passenger vehicle are viable. From
1996 to 2002, United States transit rider-
ship grew faster than car use. This break-
through reflected mutually reinforcing
federal and local action. Communities
invested in better public transportation,
including innovative measures like bus
rapid transit and employer-provided
commuter transit benefits, as federal
transportation spending and tax policies
shifted in the 1990s to offer support for
such clean transportation investments.
Transportation and air quality agencies
began to coordinate their policies to
reduce the likelihood that highway

pollution would undermine air quality
plans. Yet now, the Clean Air Act
programs that helped encourage these
cleaner transportation alternatives are
being threatened in the pending federal
transportation-spending bill.

We must turn back these damaging
political threats to healthy air and
expand investments in clean transporta-
tion measures. Bus rapid transit, light
rail and other advanced forms of transit
can bring flexible, cost-effective trans-
portation to growing U.S. cities without
the additional burden of excessive air
pollution. Rail-freight infrastructure in
high-traffic freight corridors can help
decrease the demand for diesel trucks
and shift the transportation of goods
to more efficient and potentially less
polluting rail and coastal shipping,
reducing exposures of sensitive popula-
tions to pollution near high traffic volume
roads. Land use and development
measures that encourage denser and
more pedestrian-friendly residential and
commercial development near existing
public transportation facilities can also
lower pollution from private vehicles.

Environmental Defense is pioneering
market incentives that can be harnessed
to help cut air pollution from crowded
roadways. For example, congestion
pricing has proven effective in places
like San Diego, New York and other
large cities. Just as phone rates go up
at peak times, congestion pricing varies
toll rates to make them cheaper off-peak
and creates pricing incentives to use
alternative means of transport at peak
times. Pay-as-you-drive insurance lets
car owners lower their car insurance
premiums by driving less. Commuter
choice incentives reward companies
that help pay for employees’ transit
passes, while reducing taxes for employ-
ees who commute by transit. And eco-
nomic strategies to facilitate the “transfer
of development rights” can provide
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incentives to develop land in already
developed areas and spare outlying, more
pristine regions from new development.
This program has been carried out in
metropolitan New York, Maryland and
other metropolitan areas. Well-designed,
innovative programs to lower driving
activity in tandem with federal programs
that require increasingly rigorous emission
standards can help protect children with
asthma and neighborhoods near road-
ways from dangerous pollution levels.

We call on Congress to abandon
proposed rollbacks that would diminish
consideration of transportation alterna-
tives and weaken long-standing Clean
Air Act measures that protect public
health from roadway pollution. And we
urge expanded federal efforts to more
fully assess the health impacts of trans-
portation plans and projects, with
greater support for transportation
alternatives that reduce exposures to
harmful air pollutants.
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Cleaning up the nation’s air pollution
problems is not an easy task, but it is
an essential one to protect the health
of the growing number of people with
asthma as well as those susceptible to
air pollution’s effects on the cardio-
vascular system. By tracking the danger-
ous days of summer, Environmental
Defense has highlighted how many
children around the country are affected
by poor air quality. The dangerous days,
of course, are just the tip of the iceberg
in terms of public health and quality

of life impacts due to existing levels of
air pollution.

To address air pollution problems,
Environmental Defense has designed a
comprehensive campaign that works at all
levels of government, addresses both new
and existing sources of pollution, and finds
partners among health and private busi-
ness sectors. We call on Congress, the
President, the nation’s mayors and corpor-
ate leaders from coast to coast to take these
steps today and insure that the dangerous
days of summer come to an end.

Conclusion
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The “dangerous days of summer” are the
product of the number of days with high
air quality index values and the number
of children affected by those high air
quality indices. This provides a measure
of the exposure burden of air pollution
on children. The total number of code
red and purple days in a metropolitan
area for both ozone and particulate
pollution was multiplied by the number
of children aged 17 and under, and the
number of code orange days was
multiplied by the number of asthmatic
children aged 17 and under. This was
based on the health advisories that apply
to all children for code red and purple
days, but just asthmatic and other
especially sensitive children for code
orange days. These two values were
added together to yield the total number
of dangerous summer days in that year.
Estimates were made for the period
between Memorial Day and Labor Day
for the years 2001 through 2003, and
the results then averaged.

To calculate the percentage of the
summer that was dangerous for sensitive
children, the number of code orange, red
and purple days for ozone and particu-
late pollution was summed for each
MSA and divided by 99, the total
number of days between Memorial Day
and Labor Day. The number of code
red and purple days in each MSA was
used to calculate the percentage of the
summer dangerous for all children.

APPENDIX

Calculating the dangerous days of summer

There were no code maroon days
during this period.

In order to assure all major MSAs
were evaluated in the same way, the EPA
AirData website, www.epa.gov/air/data/
index.html, which generates reports from
the EPA Air Quality System database was
used. Data from 2004 will not be available
until late fall and therefore were not in-
cluded in this analysis. The definition
of metropolitan areas used was the same
as that used for the EPA Air Quality
System. For some areas, this was the Pri-
mary Metropolitan Statistical Area, for
others the Metropolitan Statistical Area
as defined by the US Census Bureau in
1999. Population data for the total
number of children 17 and under were
based on the United States Census 2000.
When available, pediatric asthma popula-
tion data were taken from the American
Lung Association “State of the Air: 2004”
report (available at lungaction.org/reports/
sota04_full.html). When metropolitan
areas contained counties that were not
included in the ALA report, we used the
same method to estimate the numbers of
asthmatic children as was used by the
ALA: the 2002 projected population aged
17 and under for the county, obtained
from the US Census Bureau, was multi-
plied by the national average annual
prevalence rate of 8.31%. This prevalence
rate was estimated by the ALA based
on data from the 2002 National Health
Information Survey.
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