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ENVIRONMENTAL HEALTH
REPORT CARD SERIES - 2014

AIR QUALITY

INTRODUCTION
Public Health Madison & Dane County is pleased to present the Air Quality section of the 2014
edition of the Environmental Health Report Card. This Report Card provides the most recent
data analysis available of Dane County health issues that involve the interaction and subsequent
impact between environmental quality and human health. The data presented in this report
builds upon prior editions of the Environmental Health Report Card and provides a review of
environmental health topics relevant to Dane County and the City of Madison.
The data from this report has been faithfully collected from a wide variety of stake holders
including academia, private industry, and public health professionals and agencies throughout
the county, state, and federal levels. When possible, the report compares the data collected for
the City of Madison and Dane County to established standards, desired goals and objectives,
and average values of other communities or the entire State of Wisconsin. Additional resources
used to help assess this data have come from the Health People 2020 Objectives and Healthiest
Wisconsin 2020 Objectives and Focus Areas. Objectives listed in these documents focus
on several areas of public health and the environment. Although these objectives are not
always measurable at the local level, they provide a solid foundation to effectively assess the
environmental issues that impact public health in Dane County.
The Environmental Public Health Report Card continues to evolve with each new edition. In the
current edition, each section of the report (Air Quality, Water Quality, Food Protection, Healthy
Homes and Communities, and Sustainability) will be released separately, approximately one
section each quarter of the year, and followed by and Executive Summary when each of the
reports in the series have been released. The reasoning behind this change in the schedule
of publication is to provide the information more efficiently and rapidly to the community.
Although the primary focus of this edition of the report will focus on data from 2013 and 2014,
at least five years of data will be provided (if available) and discussed to allow a better review of
the current environmental health trends in our community.
Despite these changes to the report, this edition continues to utilize features from prior
editions that have become useful in the presentation of the information and the understanding
of the information by the community. For example, the color-coded arrow system introduced in
the 2008 edition continues to be utilized in this report; the direction of the arrow indicative of
the level of progress and the color (green, red, and yellow) demonstrating the type of change
(positive, negative, or no significant change) for each environmental measure. In addition,
potential issues and concerns that have been identified since the publication of the last report
continue to be included in the appropriate section of this edition.
This edition of the Environmental Health Report Card is the result of the collaboration of many
individuals and organizations that have allowed the compilation of a wide variety of data and
information that would not otherwise be possible without their assistance. References to these
individuals and organizations are made in the text of this report and subsequent reports in this
series and compiled at the end to acknowledge these efforts. We greatly appreciate their efforts
on this document and apologize if any names have been inadvertently omitted.
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AIR QUALITY
ENVIRONMENTAL MEASURES
Air Quality Index (AQI)
The AQI is an index for reporting daily air quality by the evaluation of the five major
pollutants regulated by the Clean Air Act (ground-level ozone, particulate matter, carbon
monoxide, sulfur dioxide, and nitrogen dioxide). The measurement values calculated by
the AQI correspond to six color-coded health risk assessment categories ranging from
“good” air quality representing the highest air quality scores and “hazardous” representing
the most severe.1 A more detailed description of these classifications is available at
www.airnow.gov/index.cfm?action=aqibasics.aqi.
In Dane County, the primary drivers of reduced air quality are derived from particulate
matter and ozone concentrations. As shown in the accompanying figures, the majority of
AQI measurements over the past two full years of data were reported as “good” air quality.
In 2013, approximately 73% of the AQI measurements were reported as “good” for ozone
and/or particulate matter while remaining measurements were “moderate”; approximately
87% of these moderate levels were due to high concentrations of particulate matter and the
remainder due to ozone (4%) and both pollutants (9%). In 2014, approximately 75% of the AQI
measurements were “good” and 24% were reported as “moderate”; one additional measurement
(0.3%) were reported as “unhealthy for sensitive groups.” Similar to 2013 and other previous
years, particulate matter was the principal pollutant that resulted in reduced air quality in Dane
County; accounting for 89% of the “moderate” and 100% of “unhealthy for sensitive groups”
classifications.
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The measurements of AQI over the past decade (2005-2014) further demonstrate the
consistency of Dane County air quality. An average of 78.1% of AQI measurements reported for
Dane County during this time period were classified as “good”; the remaining measurements
were classified as “moderate” (21.3%) or “unhealthy for sensitive groups” (0.7%). No
measurements reported for Dane County during this time period were classified as “unhealthy,”
“very unhealthy,” or “hazardous.”2
AQI Measurements for Dane County by Category
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Source: United States Environmental Protection Agency

GRADE: NO SIGNIFICANT CHANGE
Air quality has been generally consistent over the past decade; the vast
majority of recorded days demonstrating “Good” AQI scores.
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Ozone Concentrations
Prolonged exposure to high concentrations of ground level ozone (O3) has been linked to
an increased risk of respiratory symptoms, decreased lung function, aggravation of asthma
symptoms, and the irritation of the eyes, nose, and throat.3,4 The current National Ambient Air
Quality Standard (NAAQS) for ozone is 0.075 ppm (average exposure during an eight hour time
period) and is designed to improve ambient air quality and reduce the risk of human health
effects related to ozone, especially among sensitive populations such as asthmatics, children,
and the elderly.5 However, even this concentration of ozone may lead to health impacts among
some sensitive populations including active children and individuals with respiratory disease
following prolonged outdoor exertion and would translate to a “moderate” AQI classification;
ozone levels ranging from 0.0 to 0. 059 ppm would be reported as “good” air quality by AQI air
assessment index.3
During the summer months, warmer temperatures and prolonged sunlight are the engines
that drive higher levels of ozone compared to levels reported in other seasons.3 Since any
exceedance of NAAQS would be expected to occur during the summer months, the bulk of the
data collection used to monitor ozone trends in Dane County occur during this time frame;
the available data for 2013 and 2014 was limited to January through mid-October 2013 and
late March through mid-October 2014. As shown in the following figure, no daily NAAQS
exceedances for ozone were observed during the past two year period.
Including the current data, the maximum concentration of daily ozone reached or exceeded
the current NAAQS during a total of 3 days in the past 5 years (2010-2014). All three of these
reported exceedances occurred in 2012.
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Data provided by Wisconsin Department of Natural Resources
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Dane County earned a grade of “B” in the 2014 and 2015 editions of the State of the Air Report
from the American Lung Association; a report that utilizes three years of data (2010-2012
and 2011-2013, respectively, for the past two report editions) to calculate an average daily
8-hour maximum concentration.6,7 The grade reported for Dane County in 2014 and 2015 is
downgraded compared to the grade of “A” received in the 2012 and 2013 editions of the report
(2008-2010 and 2009-2011 data, respectively) but consistent improvement compared to the
2010 and 2011 editions of the report when the grade of “C” was received.8-10
A visual representation of the 2015 State of the Air data compared to previous editions of
the report is available from Healthy Dane.Org (http://publichealthmdc.thehcn.net/modules.
php?op=modload&name=NS-Indicator&file=indicator&iid=7599551).A The Healthy Dane
website is routinely updated.

GRADE: NO SIGNIFICANT CHANGE
Daily maximum concentrations of ground-level ozone have continued to
remain below current NAAQS.

Fine Particulate Matter (PM 2.5)
Fine particulate matter (PM 2.5) describes a diverse mixture of microscopic solids and liquid
droplets such as soils and dust particles, organic chemicals, and allergens suspended in the
air that are 2.5 micrometers or less in diameter. This small size of the particle, approximately
1/30th the diameter of a human hair, poses a challenge to removal by the human body’s
natural defenses and can remain in the lungs; exposure has been associated to a variety of
human respiratory and cardiovascular diseases that increases the risk for premature death.11
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Data provided by WI Department of Natural Resources
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Unhealthy levels of fine particulate matter may occur at any time of the year but can be higher
during the winter months due to wood burning combined with cold temperature inversions
that can trap pollution near the ground.12 Similar to previous years, higher winter levels of
particulate matter was reported in 2013 and 2014; figures displaying these trends for 20102012 are available in previous editions of this report. As displayed in the corresponding figure,
only one day (40 µg/m3) was reported in 2014 that exceeded the current NAAQS of 35 µg/m3
established by the United States Environmental Protection Agency (US EPA).5 No exceedances
were reported in 2013. Including the data from 2013 and 2014, there have been a total of 6
days that the concentration of PM 2.5 has exceeded current standards during the past 5 years
(2010-2014); the number of days exceeding current NAAQS recorded during each of these years
in shown in the table below.

Number of Days PM 2.5 Exceeded NAAQS*
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1

0
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*Data provided by the WI DNR

In the 2015 edition of the State of the Air Report, Dane County received a grade of “B” for
reported levels of 24-hour particle pollution; in the 2014 edition a grade of “C” was received.
Similar to previous editions of the report, a weighted average of AQI values reported during
reporting time frame (2010-2012 for the 2014 edition and 2011-2013 for the current report)
were used to calculate the grade issued to Dane County. This grading scale assigned greater
weighted value to increasing levels of severity multiplied by the number of days the range was
recorded; the total of each recorded range (Good, Moderate, Unhealthy for Sensitive Groups,
Unhealthy, Very Unhealthy, and Hazardous) was subsequently added to achieve county totals
then divided by three to determined the weighted average utilized to determine the final
grade awarded.6,7 The grades received by Dane County during the 2014 and 2015 editions of
this report demonstrate a notable improvement from the previous four editions (2010-2013)
when the air quality in Dane County received an “F” for particulate pollution in each of these
reports.8-10
A visual representation of the 2015 State of the Air particulate data is available from Healthy
Dane.Org (http://publichealthmdc.thehcn.net/modules.php?op=modload&name=NS-Indic
ator&file=indicator&iid=7600142).A A daily particle pollution measurement indicator is also
available from the Healthy Dane.Org site community dashboard as a convenient source of air
quality information.
Due to the impact of PM 2.5 on Dane County air quality, continued diligence is needed in
efforts aimed at reducing the concentration of this contaminant in the ambient air; these
efforts include but are not limited to initiatives to reduce the burning of coal, improve ride
sharing participation and mass transit usage, lower emissions on days forecasted to have poor
air quality, and decreased PM 2.5 emissions from school buses and non-road construction
equipment such as bulldozers, end loaders, and graders.

GRADE: IMPROVED
Dane County continues to report days with PM 2.5 concentrations that exceed
regulatory standards but received improving grades in the American Lung
Association State of the Air Report.
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Other Pollutants
Hazardous Air Pollutants (HAPs), also called air toxics, are chemicals in the air that are either
known or suspected to cause a variety of adverse human health conditions including cancer,
reproductive effects, respiratory effects, and birth defects.13 Similar to other areas of the
country, Dane County does not routinely measure these chemicals in outdoor air but does
monitor the release of these chemicals as emissions from industrial sources.
The evaluation of reported chemical releases of HAPs in Dane County over the past decade
(2004-2013) demonstrates significant progress in reduction in the release of these pollutants
into the environment. As shown in the figure below, steady reduction was observed throughout
the reviewed time period with the exception of 2008 when reported releases of HAPs increased
approximately 70% from the previous year. Subsequent years (2009-2013) have shown
consistent levels of HAPs releases in Dane County ranging from 59,000 lbs (2012) to 81,000
lbs. (2009).14 Currently, 2013 is the latest data available.
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Data includes total onsite and off-site disposal and other releases of HAPs.
Data provided by the US EPA. 2013 is latest data available.

Other examples of air toxics include benzene, formaldehyde, acetaldehyde, mercury, and 1,
3-butadiene. Mercury is further described in great detail in the Water Quality report of the
Madison and Dane County Environmental Health Report Card series due to its impact on surface
and ground water quality.
Another air pollutant of interest, carbon dioxide (CO2), has developed into a community and
global concern due to its identified role in climate change. Due to the focus on this pollutant in
efforts to improve Dane County sustainability efforts, CO2, will be described in greater detail in
the Sustainability report in this series.

PUBLIC HEALTH MADISON & DANE COUNTY

PAGE 6

AIR QUALITY

SOURCES

SOURCES
VOCs, NOX, PM 2.5, and SO2 Emissions
Ozone is the principal component formed in ambient air when nitrogen oxides (NOX) and
volatile organic compounds (VOC) chemically react during warm, sunny weather conditions.15
Atmospheric PM 2.5, carbon monoxide (CO), and sulfur dioxide (SO2) also contribute to poor air
quality and are chiefly derived from emissions; additional sources of PM 2.5 include dust, dirt,
smoke, liquid droplets, and other industrial emissions and natural sources.11
Mobile sources include not only highway vehicles (e.g., cars, trucks, buses, and motorcycles)
but also off-road vehicles such as bulldozers, aircraft, trains, motor boats, and tractors.16 These
sources are the largest contributor of NOX and CO but also a significant contributor to VOCs to
Dane County air.16-17 In fact, mobile sources account for approximately 90% of CO emissions,
60% of NOX emissions and more than 40% of VOCs.16
Area and points sources of air pollutants are also significant sources of reduced air quality in
our communities. Area sources include activities such as painting and fueling vehicles; while
individually these activities do not create a significant amount of pollution but when viewed as
a cumulative source these activities constitute a major sources of VOCs and particulate matter.
Point sources (industries and other distinct sources of emissions) are a primary source of SO2
and an important source of VOCs, NOX, and particulate matter.18-20

Vehicular Sources
The total number of vehicles on Dane County roadways continues to steadily increase;
reflecting annual increases in population at the city and county levels. In 2000, approximately
498,000 vehicles were counted at select locations in the City of Madison; in 2014 this figure
had increased to 576,000 vehicles translating to an increase of 15.5% over the fifteen year
timeframe. An increase similar to the reported population growth recorded in Dane County
since the year 2000; an approximate gain of 20.4% since the turn of the century and reaching
an estimated 516,000 residents in 2014; the City of Madison reported an estimated increase of
15.8% during the same time period.22-24
Individual use trends of state highways and arterial road indicate differences in use pattern.
In 2014, the reported increase in weekday traffic volumes since 2000 was approximately 25%;
annual increases ranged from 0% to 6% (2008 and 2004, respectively) with only four years
reporting annual decreases (2005, 2006, 2011, and 2014).
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Average Traffic Volume Changes at
Select City of Madison Locations
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Traffic volumes on arterial roadways have demonstrated a decline of approximately 9% since
2000; annual decreases during this timeframe ranged from 0.7% to 10.9% (2003 and 2007,
respectively). However, since 2007 there have been a total of four increases ranging from 1.6%
in 2011 to 7.6% reported in 2014, demonstrating a slight but sustained increase in arterial
roadway traffic volumes in recent years.
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As shown in the figure above, the average daily vehicle miles traveled (VMT) in Dane County
has remained relatively consistent since 2005; ranging from 13.0 million miles in 2008 to
13.7 million in 2012. Similar to previous years, the average daily VMT reported in Dane County
continues to be lower than the averages reported for Milwaukee County (used for comparison
due to population size) but the average daily VMT for Milwaukee County showed a dramatic
reduction from 21.8 million miles in 2004 to 16.1 million in 2013; a reduction of approximately
26% over the past 10 years.21 The differences reported between the two counties is due to the
larger population of Milwaukee County compared to that of Dane County and the availability of
public transportation options; not the individual driving habits of an average resident of these
two counties.
The average VMT per person (per capita VMT) demonstrates a much different outcome. On
average, Dane County residents drive more miles than their counterparts in Milwaukee County.
Similar to previous years, the 2013 per capita VMT (the most current year available) reported
that Dane County had more average vehicle miles per person (26.1) than Milwaukee County
(16.8). The per capita VMT for Dane County reported in 2013 is very similar to the level
reported in 2011 (26.6) and 2009 (26.9) but slightly lower than the level reported in 2000
(29.3); a reduction of approximately 11% over the past decade.21

GRADE: NO SIGNIFICANT CHANGE
Dane County continues to demonstrate an increase in traffic volumes but a
slight decrease in the average per capita VMT. Average daily vehicle miles
traveled have remained consistent since 2005.

Industry
Industrial emissions continue to be a significant contributor of air pollutants in Dane County.
However, since the year 2000, total industrial emissions (point source and fugitive emissions)
continue to decrease in facilities reporting emissions to the US EPA.14 As demonstrated in the
figure below, this overall decrease from the year 2000 to 2013 (latest data available) translated
to an approximate reduction of 94%; from approximately 814 tons in 2000 to 49 tons in 2013.
Increases from previous year emissions were only noted in 2008, 2010, and 2011 during the
time frame under evaluation.
¾¾ A total of 31 facilities reported emissions in 2013 (latest year available). A total of 48
facilities reported emissions during at least one year during 2000-2013. A facility will stop
reporting if it ceases to operate or total releasing emissions during a given year is less than
the US EPA reporting limits.
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In addition to the decrease in total industrial emission, PBT (persistent, bioaccumulative, and
toxic) chemical releases have also decreased. Despite the significant spike in emissions in 2010
to 63.7 tons, releases in 2009, 2011, 2012, and 2013 were less than 1 ton. In 2013 specifically
(latest data available), a total of 0.3 tons of PBT chemical emissions were reported in Dane
County (http://publichealthmdc.thehcn.net/modules.php?op=modload&name=NS-Indicator
&file=indicator&iid=8188145).

Other Sources
In addition to vehicular traffic and industrial emissions, other significant sources of air
pollutants include construction and commercial landscaping equipment, residential burning and
heating, lawn and garden equipment, and motorized water craft. However, light duty gasoline
vehicles (cars and trucks) continue to make the largest contribution to the air pollutant levels
experienced in Dane County and the City of Madison.
These and other sources of air pollutants in neighboring communities and states also
impact our air quality. Many air toxics can travel long distances and cause ozone and/or fine
particulate problems in areas with limited local sources of air pollution.
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Asthma
Asthma is a common, chronic disease of the airways of the lungs and is one of the diseases
impacted by poor air quality. Exposure to air pollution (both indoor and outdoor) can trigger
and/or exacerbate asthma symptoms.25 A potential causative role that air pollution may play
in the initiation of asthma is still under investigation but may involve a complex interaction
between indoor and outdoor environmental exposures and genetic susceptibility to asthma
development.26-28
In the City of Madison the prevalence of asthma is considered high in most areas of the city,
particularly the northeast and southern areas, and in a number of other areas in Dane County,
especially to the south of the county.29
In Dane County, asthma continues to be a challenge for individual and community health,
regardless of age group. For example:
¾¾ The 2012 Dane County Youth Assessment (most current data available for this specific
survey) reported active asthma among approximately 17% of Dane County students in
grades 7-12; with no difference between middle school and high school students. The
percent of adolescents with asthma is almost as high outside of the City of Madison as it is
in the city itself.
¾¾ The Madison Metropolitan School District (MMSD) reports that approximately 13% of K-12
students have an asthma diagnosis; this rate rises dramatically to 58% among children with
Free and Reduced Lunch.
¾¾ Significant racial/ ethnic challenges continue to be reported in the asthma rates of school
aged children. MMSD reports that approximately 33% of the enrolled children with an
asthma diagnosis are African American, 35% are White, and 14% are Hispanic students.
¾¾ Similar to previous years, the rate of age-adjusted hospitalization (per 10,000 population)
associated with asthma reported in 2013 (most current data available) appear lower in Dane
County compared to the rate reported for the state level (7.58 versus 8.71, respectively) but
this rate is within the margin of error and not considered statistically significant.24

PUBLIC HEALTH MADISON & DANE COUNTY

PAGE 11

AIR QUALITY

HUMAN HEALTH IMPACTS

Age-Adjusted Asthma Hospitalization Rates
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GRADE: NO SIGNIFICANT CHANGE
The rate of asthma-related hospitalizations is comparable to state levels
but Dane County appears to have higher youth levels compared to state and
federal levels.

Heart Disease, Stroke, and Lung Cancer Risk
Prolonged exposure to poor air quality, chiefly the result of incomplete combustion of fossil
fuels from various individual and commercial sources, has also been routinely associated
with an increased risk of heart disease, stroke, and lung cancer development in exposed
populations.25,30,31 Elderly members of the community, individuals with underlying heart or
respiratory diseases, individuals with lower socioeconomic status, and patients suffering from
diabetes are particularly at risk.30
Exposure to particulate matter has been repeatedly cited as a contributing factor to the
development of adverse health conditions in these high risk populations. For example, both
acute and prolonged exposures to elevated-levels of particular matter has been associated
with a higher risk of hospitalizations and death due to a cardiovascular event including heart
attack, stroke, arrhythmias, and heart failure.30,31 Particulate matter has also been implicated as
a contributing factor in lung cancer risk; however, other pollutants found in indoor and outdoor
air including polycyclic aromatic hydrocarbons (PAHs), benzene, chromium, and radionuclides
also contribute, both individually and potentially in combination with other pollutants, to this
increased risk.25 This impact is significantly larger when indoor air pollution sources such as
environmental tobacco smoke are considered.25,32,33
Additional information about the current trends of heart disease, cerbrovascular disease, and
congestive heart failure are available from Healthy Dane.Org in the Heart Disease & Stroke
section of the dashboard (www.healthydane.org/?hcn=CommunityDashboard).
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Individual Actions
¾¾ Whenever possible walk, bike, carpool, or use available mass transit systems instead of
driving your personal vehicle. Additional information about the City of Madison Rideshare
program including carpools, vanpools, park-n-ride lots, and mass transit options can be
found at: www.madisonareampo.org/rideshare.
¾¾ Consider a more fuel-efficient and/or hybrid vehicle during your next purchase of a new or
used vehicle.
¾¾ Avoid idling your vehicle.
¾¾ Quit smoking if you are an active smoker and do not allow smoking in the home.
¾¾ Turn off non-essential lights and electronic devices.
¾¾ Practice energy conservation at your home and place of employment, and shop at
businesses that promote and use green sources of energy and/or green technology for
energy conservation. A partial list is available from Madison Gas and Electric (MGE) at:
www.mge.com/environment/green-power/green-businesses.
¾¾ Purchase Energy Star approved products including appliances, electronics, and a vast variety
of other products that are more energy efficient (www.energystar.gov).
¾¾ Use Green Building techniques when building or remodeling your home or business to
reduce air toxic emissions, conserve energy, and improve individual air quality. Additional
information can be found at: www.epa.gov/greenbuilding.
¾¾ Participate in and/or initiate a neighborhood EnAct team in your community. EnAct is
an organization that is devoted to the reduction the environmental impact derived from
households, neighborhoods, and communities by reducing waste, improving energy
conservation, and expanding awareness of environmental issues and community resources.
More information can be found at: www.enactwi.org.
¾¾ Stay informed about air quality conditions in your community. Changes in air quality can
be viewed from the Wisconsin Partners for Clean Air (www.cleanairwisconsin.org), US EPA
air quality forecast (www.airnow.gov), and from the homepage of Public Health Madison &
Dane County (www.publichealthmdc.com/environmental/air/outdoor.cfm).
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Community Actions
¾¾ The WI DNR issues Air Quality Notices for each county of the state, including Dane County,
to inform residents when pollutants reach unhealthy levels based on the Air Quality Index
(AQI). The WI DNR may also issue an advisory even though pollutant levels at some locations
have not yet reached unhealthy levels if deemed necessary to protect public health.
xx To receive updates about Dane County subscribe to receive email updates or visit the
following website for air quality updates: quality updates:
http://dnr.wi.gov/topic/AirQuality/Status.asp?county=Dane.
xx On days that pollutants reach unhealthy levels, the community is urged to drive less,
conserve energy, and alter the use of solvent-based products or refueling of gasoline
powered equipment and vehicles to reduce emissions.
¾¾ The support, promotion, improvement, and expansion of mass transit and other alternative
modes of transportation will reduce the number of individual vehicles on roads and
highways of Dane County and the City of Madison and reduce vehicle-related air emissions.
¾¾ Continue to provide educational opportunities to inform local residents and businesses
about the risk of poor air quality and methods to reduce pollution.
¾¾ Improve and expand bike lanes and trials to better accommodate alternatives to motor
vehicle usage such as bicycles, walking, and rollerblading.
¾¾ Increase the availability and promote the use of energy from renewable sources.

Section Note:
The topic descriptions that reference the Health Dane.Org website were accurate at the time of the publication of
this section of the 2014 version of the Environmental Health Report Card. However, it must be noted that the Healthy
Dane.Org website is updated periodically as new data is made available and may cause the text included in this report
describing the data available at this resource to be inaccurate.

A
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