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Who is most likely to get asthma?
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Air quality monitoring in Detroit
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University of Michigan
Room 6507  SPH2, 1420 Washington Heights, 
Ann Arbor, MI 48109-2029 USA

tel: 734 763 2417   fax: 734 763-8095   

email: stuartb@umich.edu



Stuart Batterman – PM Monitoring in Detroit
Take home points

• Air quality monitoring shows if air quality standards are met, and provides the information 
needed to track trends, determine if further emission reductions are needed, and determine 
health risks. 

• Monitoring shows that portions of SE Michigan do not meet standards for ozone and sulfur 
dioxide;  other pollutants remain of concern, including nitrogen oxides and particulate 
matter, due to health impacts and their role in forming ozone.

• About 20 monitoring sites measure air quality levels in SE Michigan each hour.

• Sulfur dioxide affects especially people with asthma.  While levels are highly variable, levels 
to date in 2020 are down by 50% from 2019 levels, in part due to the pandemic shut-down.

• PM2.5 or particulate matter, the pollutant with the most significant health impact, has 
decreased by 10-20% in 2020, in part due to the pandemic shutdown.

• Nitrogen oxides, a pollutant that is highest near major roads, has fallen by 15-25% in 2020, 
mainly due to reduced traffic during the pandemic shut-down.

• These changes are temporary, and levels will rebound as the economy resumes.

• In the months ahead, as the weather warms, we will likely see ozone alerts and ozone action 
days, when people should limit outdoor activity. 

• Isolating at home increases the importance of indoor air quality.  Often, indoor pollutant 
levels are higher than outdoor levels.  Reduce your exposure by eliminating, reducing or 
controlling indoor pollution sources, ventilating appropriately, and using air filters.



Intro

• Today, I want to present an analysis air pollutants based on 
monitoring data collected by the Michigan Department of 
Environment, Great Lakes and Energy (EGLE).  

• We will talk mainly about 2 or 3 different pollutants, and how 
pollution levels vary from place-to-place and hour-to-hour

• How the covid shut-down affected levels 

• How you are exposed to, and how you can stay safe, from outdoor 
and indoor air pollutants.



Why is Air Quality Monitoring Important?
Provides key information regarding current air quality 
• Determines compliance with air quality standards and 

determine if emission reductions are needed. 
• Helps identify sources causing air pollution problems.
• Show changes over time.
• Quantify health risks and conduct health (epidemiological) studies. 
• Aid emergency response actions.



www.deqmiair.org/index.cfm?page=home

gispub.epa.gov/airnow/

https://epa.maps.arcgis.com/apps/webappviewer/index.

Active in 2020

EGLE Monitoring Sites 

http://www.deqmiair.org/index.cfm?page=home
https://gispub.epa.gov/airnow/


https://epa.maps.arcgis.com/apps/webappviewer/index.html?id=5f239fd3e72f424f98ef3d5def547eb5&extent=-146.2334,13.1913,-46.3896,56.5319

Active in 2020

Non-attainment for Ozone

EGLE Monitoring Sites 



EGLE Monitoring Sites 

https://epa.maps.arcgis.com/apps/webappviewer/index.html?id=5f239fd3e72f424f98ef3d5def547eb5&extent=-146.2334,13.1913,-46.3896,56.5319

Active in 2020

Non-attainment for Ozone

Non-attainment for Sulfur Dioxide



Monitoring Sites + Major Air Emission Sources



Sulfur Dioxide  (SO2)

What is it?  Highly reactive gas that causes adverse respiratory effects 

with short–term exposures, even just a few minutes.

Where does it come from?  Largest sources are power plants, steel, coke, 

refineries, and other industry using coal or oil.

What are the health effects?  Bronchoconstriction, increased asthma 

symptoms, emergency visits for respiratory illnesses.

Who is affected?   Most affected are children, elderly, and people with asthma.  

Particularly affects people with asthma while exercising or playing.  

Is sulfur dioxide a problem in Michigan and Detroit?  Non-attainment in both 

Detroit and St. Clair.   

Fact sheets: http://caphedetroit.sph.umich.edu/project/sulfur-dioxide-ver2/
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Sulfur Dioxide Trends over 2019-2020
Weekly 1-hour maximum. Standard is 75 ppb

2019 2020 

SO2 levels are highly variable

Average and peak levels are down by 50%.

Depends on site.



Particulate Matter (PM2.5)
What is it?  Extremely small particles and liquid droplets

that contain combustion particles, soil, dust, 

fungal spores and many other substances.

Where does it come from?  Mostly combustion sources,

including industry, trucks, cars, and wood smoke.

What are its health effects?  PM2.5 causes or worsens many diseases and can 

cause death.  It causes lung and breathing problems, asthma attacks, premature 

and low birth weight babies, increased blood pressure, CV effects and cancer. 

Recently, a 1 µg/m3 increase was linked to 8% increase in Covid-19 death rate.

Who is affected?   Most affected are children, elderly, people with asthma, COPD, 

bronchitis, emphysema, heart disease, or diabetes.  

Is PM2.5 a problem in Michigan and Detroit?  PM levels have declined and now 

meet EPA standards.  However, health effects occur at current levels and higher 

level are found near major highways and industry      

Fact sheets: http://caphedetroit.sph.umich.edu/project/pm2-5/



PM2.5 Levels in 2019-2020
Daily 24 hour averages at Detroit monitors.  Standards are 12 and 35 ug/m3
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Trend lines shows weekly averages across 5 monitoring sites

PM2.5 Levels in 2019 & 2020

2019 2020 

Average PM2.5 levels have decreased by 10%.

Peak levels have decreased by 20%.

Biggest drop at SWHS - construction pause.



Nitrogen Oxides (NO2, NO, NOx)

What is it?  Reactive and irritating gas that causes adverse respiratory effects 

with short–term exposures, even just a few minutes.

Where does it come from?  Fuel combustion - largest sources are diesel trucks, 

cars, off-road equipment, power plants, industry, and gas heating.

What are the health effects?  Worsens heart disease and can lead to hospital visits 

and early death.   Exposure also affects the lung and is associated with poor birth 

outcomes such as underweight babies.  

Is nitrogen oxide a problem in Michigan and Detroit? Standards are not 

exceeded, but nitrogen dioxide is a good indicator of traffic-related pollutants.   

Highest levels near busy roads.

NO2 also helps create ozone, a problem in Detroit and SE Michigan.

Fact sheets: http://caphedetroit.sph.umich.edu/project/nitrogen-oxides/



NOx Levels at Detroit Monitors
Daily 1-hour maxima at Detroit monitors.  NO2 standard is 100 ppb NO2
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Nitrogen Oxide Trends over 2019 and 2020

2019 2020

Weekly 1-hour maximum across 5 monitoring sites

Average NOx levels have decreased by 15%.

Peak levels have decreased by 25%.

Decreases at all sites, reflecting less traffic 



Summary of the Trends

Sulfur dioxide down by 50%

PM2.5 is down by 10-20% 

Nitrogen oxides levels down by 15-25%

Covid effect?
Shut-downs? Temporary

Weather effect? Rebound expected 

2019

2020



Two more concerns

We are entering the summer ozone season. 

With hot and stagnant weather, ozone levels increase significantly and 
can worsen many health issues.  Limit outdoor activity on ozone alerts or 
ozone action days. 

We have been isolating at home.   Indoor air quality! 

Often, pollutant levels are higher indoors than outdoors due to indoor 
sources like cigarette smoking, gas stoves, deodorizers, scents, 
pesticides, cleaners, home renovation activities.

Best to (1) eliminate, reduce or control these sources;  (2) ventilate using 
exhaust fans and windows; and (3) use high quality filters, either in your
furnace or free-standing filters.   

http://caphedetroit.sph.umich.edu/project/indoor-air-filters

http://caphedetroit.sph.umich.edu/project/indoor-air-filters/


ReferencesPM2.5 and Covid-19  

• https://projects.iq.harvard.edu/covid-pm/home

• https://projects.iq.harvard.edu/files/covid-pm/files/pm_and_covid_mortality_med.pdf

Air quality monitoring and attainment

• www.deqmiair.org/index.cfm?page=home

• gispub.epa.gov/airnow/

• https://epa.maps.arcgis.com/apps/webappviewer/index.html

• https://www3.epa.gov/airquality/greenbook/tnc.html

CAPHE fact sheets

• http://caphedetroit.sph.umich.edu/air-quality-health/pollutant-fact-sheets/

This and related presentations

https://projects.iq.harvard.edu/covid-pm/home
https://projects.iq.harvard.edu/files/covid-pm/files/pm_and_covid_mortality_med.pdf
http://www.deqmiair.org/index.cfm?page=home
https://gispub.epa.gov/airnow/
https://epa.maps.arcgis.com/apps/webappviewer/index.html
http://caphedetroit.sph.umich.edu/air-quality-health/pollutant-fact-sheets/




  
 

≈1200 toxic air contaminants with 
Michigan-specific health-based 

screening levels

187 hazardous 
air pollutants 

with 
national 

health risk 
reviews

6 criteria pollutants 
with 

National Ambient Air 
Quality Standards







https://gcc01.safelinks.protection.outlook.com/?url=https://www.michigan.gov/egle/0,9429,7-135-3306-388510--,00.html&data=02%7C01%7CFeuersteinH@michigan.gov%7C1871aa83887a4b0c644d08d6c74896a4%7Cd5fb7087377742ad966a892ef47225d1%7C0%7C0%7C636915511908961303&sdata=fe3hjbWp%2Bxu3L36LeIf0XFYcZgRvp/cdvER529jJL8o%3D&reserved=0












Gordie Howe 
International 
Bridge

This residential area is 
home to many families, with 
among the highest 
proportions of children 
under the age of 5 in 
Detroit.





•

•
•

•
•

http://caphedetroit.sph.umich.edu/wp-content/uploads/2016/10/Resource-Manual-7.2-Indoor-Filters-10-4-16-Website-Version.pdf
http://caphedetroit.sph.umich.edu/wp-content/uploads/2016/10/Resource-Manual-7.2-Indoor-Filters-10-4-16-Website-Version.pdf
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https://gcc01.safelinks.protection.outlook.com/?url=https://www.michigan.gov/egle/0,9429,7-135-3306-388510--,00.html&data=02%7C01%7CFeuersteinH@michigan.gov%7C1871aa83887a4b0c644d08d6c74896a4%7Cd5fb7087377742ad966a892ef47225d1%7C0%7C0%7C636915511908961303&sdata=fe3hjbWp%2Bxu3L36LeIf0XFYcZgRvp/cdvER529jJL8o%3D&reserved=0




1. Fugitive Dust (+ amendments)
2. Vegetative Buffer Space
3. Anti-Idling
4. Truck Routes
5. Environmental Justice 
6. Waterbody Protection



● Vegetative Buffers are strips of thick vegetation, 
including trees and shrubs, located between sources 
of pollution (e.g., roadways, industrial sources) and 
places where people spend time and may be 
exposed to air pollution                                                                                                                                                                           

● This legislation would require vegetative buffers 
between polluting land uses and vulnerable land 
uses (e.g. schools, parks, and residences

● Buffers would meet specific design requirements to 
ensure their effectiveness

Vegetative Buffer at Kemeny Recreation Center



Truck Route Pilot Study:

● Giffels Webster Group - Draft report 
completed early 2020

● Legislative recommendations- specific 
streets embedded in City Code language

● Changes to the current policies to:
○ Minimize traffic diversion
○ Restrict truck through traffic
○ Add a system of truck route signage.
○ Assign truck route designated streets 

based on roadway classification, 
adjacent land-use, connectivity, and 
physical constraints.



● EJ Permits: New facilities would be required to apply for a permit where officials (EJ 
Examiner or Board) determine whether the facility will have a cumulative adverse 
impact on the surrounding community.

● Public Health Fund: Expand the scope of the fund created within the fugitive dust 
ordinance to allow for deposit of funds from large developments or fines, and can be 
used toward environmental mitigations such as air filters and air quality monitors in 
impacted communities

● Health Impact Assessments: Provide vital information about public health impacts of 
proposed projects or programs and compel decisionmakers to consider the health of 
neighborhoods before greenlighting developments and other projects. 

● Green Zones: Designated areas within a city that are shown to be overburdened with 
various environmental hazards. These zones receive additional support and 
regulations to offset the disproportionate impacts they face. 





Us, Them, You: 
Working Together to Cut Diesel 
Air Pollution

50



Who we are and What we do:
Southwest Detroit Environmental Vision
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SDEV Clean Diesel Initiative: Anti-Idling Campaign & Detroit Clean 
Transportation Collaborative
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Contact us
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mailto:Maggie@sdevweb.org


http://caphedetroit.sph.umich.edu/
https://covid313.org/
http://mleead.umich.edu/Covid19_Resources.php

