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Research focus:

This study hypothesizes that segregated communities of color in both Chicago 
and Milwaukee will have disproportionate levels of particulate matter (PM) and 
higher rates of COVID-19.  

This study examines the correlation between environmental injustice and 
COVID-19 in Chicago and Milwaukee.

Hypothesis



Redlining in Chicago and 
Milwaukee

Chicago
Milwaukee

Odugu, Desmond. Racial Restriction and Housing Discrimination in the Chicagoland Area. 
2017, digitalchicagohistory.org/exhibits/show/restricted-chicago/other/redlining.

Jones, Leah Foltman and Malia. “The Enduring Impact of Redlining.” Urban Milwaukee, 
Mar. 2019, urbanmilwaukee.com/2019/03/05/the-enduring-impact-of-redlining/ .

Presenter
Presentation Notes
Communities of color are still in similar areas- CHI: S, W sides and MKW: N, S sides--- concentration of race, poverty, and environmental hazards that last generations. 



Black population in 
Chicago and Milwaukee 

Chicago Milwaukee

Cedar Lake Ventures. Race and Ethnicity in Milwaukee, Chicago and Milwaukee City. 12 Sept. 2018, statisticalatlas.com/place/Wisconsin/Milwaukee/Race-and-Ethnicity.

Presenter
Presentation Notes
Very clear here to see segregation/redlining here
MKE Being more segregated and CHI being number 3



Hispanic population in 
Chicago and Milwaukee

Chicago Milwaukee

Cedar Lake Ventures. Race and Ethnicity in Milwaukee, Chicago and Milwaukee City. 12 Sept. 2018, statisticalatlas.com/place/Wisconsin/Milwaukee/Race-and-Ethnicity.



COVID-19 Positive Cases

● The darker the 
area, the more 
positive, 
COVID-19 
cases are 
present.

● Timeframe of 
maps v. 
current trends 

Chicago Milwaukee

Illinois Department of Public Health. “COVID-19 Statistics.” COVID-19 Statistics | IDPH, 28 July 
2020, www.dph.illinois.gov/covid19/covid19-statistics.

Wisconsin Department of Health Services . “COVID-19: County Data.” COVID-19 
| Mapped Cases, 27 July 2020, www.dhs.wisconsin.gov/covid-19/county.htm.

Presenter
Presentation Notes
IMPACTS ON BLACK AND LATINX




Particulate Matter (2.5) Chicago and 
Milwaukee

https://www.epa.gov/ejscreen

Presenter
Presentation Notes
Our measurement of Environmental Injustice is through PM 
Context= Springfield and Madison PM exposure

https://www.epa.gov/ejscreen


Methods

Presenter
Presentation Notes
Utilize the EPA’S online mapping system to compare PM exposure in larger block groups of the city 
Utilize the EPA’S online mapping system to compare PM exposure of non-whites in city block group. 
 Utilize both the EPA’S online mapping system and IL/WI Department of Health’s websites to compare PM exposure and COVID-19 rates in specific zip codes of the city with the highest African American, LatinX, and White population.



Methods- EJ  Screen Mapping Process of larger block groups
Map of EPA Regional Locations 

Chicago and Milwaukee reside in Region 5

PM Region 5 average= 8.63 μg/m3

Presenter
Presentation Notes
Before looking at the results of our first step- measuring larger block groups within the city limits- it is important to understand what the data is being compared to. When selecting data from EJ Screen you can compare at the state, national, or epa regional level. I selected the EPA Regional level since it includes WI and IL. Trying to compare apples to apples. In region five, the average amount of PM is 8.63 micrograms per cubic meter. For more context, the national standards for PM per year is 15μg/m3. 
So the following percentiles will allow us to compare how much or how little exposure of PM is present. For instance, if the west side of the city of chicago is in the 50th percentile, it is close to the Region's average levels of PM exposure. The higher the percentile, the higher exposure is present. 



Measurements of Particulate Matter (PM) within block groups of Chicago and Milwaukee

Chicago
City Limits, Block 
groups

Percentile 
of PM 2.5 
above 
regional 
average

Percentile 
of Non-
white 
exposure 
to PM 2.5 

Milwaukee 
City Limits, 
Block groups

Percentile 
of PM 2.5 
above 
regional 
average

Percentile 
of Non-
white 
exposure 
to PM 2.5

Central 92nd 42nd Central 53rd 85th

West 96th 96th Central North 56th 87th

North West 95th 83rd Central South 54th 93rd

North 84th 76th North 53rd 93rd

South 93rd 91st North East 52nd 82nd

South East 92nd 93rd South 66th

South West 97th 95th

Non-white exposure column utilizes the EJ Index formula. 
EJ Index = (The Environmental Indicator) X (Demographic Index for Block Group –

Demographic Index for EPA Region 5) X (Population count for Block Group)

Results: Non-white exposure to PM within block groups

Presenter
Presentation Notes

Unit for all Particulate Matter (PM 2.5) measurements=  μg/m3
https://www.epa.gov/pm-pollution/2006-national-ambient-air-quality-standards-naaqs-particulate-matter-pm25#rule-summary

Each PM Index was gathered from EPA’s online mapping system- EJSCREEN. A 0.02 mi buffer was placed around each of the geographical regions. The EJ Index automatically calculates the selected  demographics (ex: minority population) per area and the environmental factor selected (ex: PM). Using the formula below, EJSCREEN generates an EJ Index- a percentile. The higher the percentile, the higher amount of environmental injustice is present.  
EJ Index = (The Environmental Indicator) X (Demographic Index for Block Group – Demographic Index for US) X (Population count for Block Group)
This shows dense urban minority areas. COMPARE Springfield and Madison’s Index of PM… 
THIS IS SHOWING US THAT THERE IS MORE ENVIRONMENTAL INJUSTICE (PM) IN THE AREAS WERE REDLINING HAS BEEN PRESENT. 



Comparing zip codes

Zip Code Demographics,  
% of the 
majority 

PM 2.5 
Index, 
%tile

COVID-19 
(Positive 
cases/Amount 
tested)

Positive 
Covid %

60608, 
Pilsen

56.73% 
Hispanic

95th 1942/ 14,451 13.44%

60620, 
Auburn 
Gresham

98.1% African 
American

96th 1371/ 14456 9.48%

60631, 
Edison 
Park

92.6% White 91st 432/ 7349 5.88%

Milwaukee 
Zip Code

Demographics
% of the 
majority

PM 
2.5 
Index, 
%tile

COVID-19 
(Positive 
cases/Amount 
tested)

Positive 
Covid 
%

53206, 
Arlington 
Heights

95.1% African 
American

52nd 389/ 3765 10.33%

53215, 
South 
Gate

66% Hispanic 93rd 2252/ 11040 20.4%

53207, 
Bay View

76.95% White 63rd 878/ 9059 9.69%

Comparing Zip codes across Chicago and Milwaukee 

Chicago Milwaukee

Presenter
Presentation Notes
You can mention Englewood in since it is very well known… has a long history of environmental injustice … 
*Bayview has airport… General Mitchell International
COVID Recorded 7/28

60621, Englewood
95.15% African American
93rd
606/ 5969
10.15%



Limitations: 

GIS inexperience, COVID-19 data 
variations per state, possible 

human error

Discussion:

The future health of our cities demands us 
to address our racist past of segregation 

and environmental injustice.   

Conclusion:

The data supports my hypothesis that 
there are higher levels of PM and COVID-19 

cases in segregated communities of both 
cities.

Conclusion and 
Discussion

Presenter
Presentation Notes

Comparing more neighborhoods, analyzing more data surrounding COVID, and applying better mapping skills will help strengthen this conclusion 



● Expand on this work with an Honors 495 
credit 
○ Utilize future data that COVID-19 will 

bring- health stats, economic 
recovery, recycling, etc.

● Complete a full research paper
● Apply to outside conferences 

Future research
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Questions?

Contact Information:

hbaco7855@365.elmhurst.edu

Thank you!

mailto:hbaco7855@365.elmhurst.edu
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