Parks or Pollution?

The relationship between urban green space and combined sewer overflows in Chicago
BACKGROUND

RESULTS

Chicago uses the same combined sewer system today as it did in the 1850s when the
city established its first storm water management system. A combined sewer overflow
occurs during heavy rainstorms, when the city’s sewer pipes cannot handle the
increased amount of water. To prevent the streets from flooding, a combination of
sanitary waste and storm water is dumped directly into the river. Combined sewer
overflows become more common due to an increase in runoff in the city. This increase
stems from a lack of evapotranspiration on flat, hot concrete streets and an insufficient
amount of green spaces for water to infiltrate.
Chicago has a unique history with wastewater management. In accordance with the
1972 amendment to the Clean Water Act, the Tunnel and Reservoir Plan (TARP) was
implemented to increase the sewer system’s capacity. This plan has been successful in
temporarily reducing the prevalence of CSOs, but with climate change increasing the
amount of heavy rainfall in the Midwest, other front end solutions are critical and
urgent.
I will look at current CSO and park data to determine where Chicago communities
would most benefit--both environmentally and socioeconomically--from adding public
parks.

My linear regression analysis suggests a positive relationship between the
acres of park in a community and the prevalence of CSOs in that community.
Specifically, O’Hare, South Lawndale and Lower West Side experience a
combination of increased CSOs per park area, a high hardship index and a
lack of significant decrease since 2016. Given a combination of the four
suitability variables, these three communities are the most suitable for an
increase in urban green space. Though O’Hare has the 60th highest hardship
index, the community experiences 4.47 CSOs per acre of park, the most of
any community, and only have 1.7 acres of park– the least of any community.
O’Hare’s CSOs are unique in that they occur in the Des Plaines River, which
is not directly considered the Chicago river but still experiences the same
outfalls. Another suitable community is Lower West Side, which
experiences .55 CSOs per its 40 acres of park (22 CSO events– the second
most of any community in 2018). Lower West Side ranks 5th in hardship
index, and has not experienced a significant decrease in CSO events since
2016. Similarly, South Lawndale experienced the most CSOs (23) in 2018 of
any community, lacking significant decrease from 2016. They also rank 3rd
on the hardship index list.
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An important research limitation to address is the lack of real historical CSO
data. Only having access to data from the most recent three years, it was hard
to see how the prevalence of CSOs has truly changed over time. It would have
been interesting to compare CSO data from before and after the completion of
various TARP projects.

RESEARCH QUESTIONS
1. What Chicago communities are experiencing the most combined sewer overflows?
2. How has the frequency of CSO events changed over time?
3. Does the acres of parkland in a community affect the prevalence of combined sewer
overflows?
4. What areas are most suitable for Chicago to add green space to reduce the
prevalence of combined sewer overflows?

CONCLUSIONS

South Lawndale

METHODS
To do a rough suitability analysis, I first did a linear regression to assess the significance
of the relationship between acres of park and prevalence of CSOs. I then did two t-tests
to determine how CSO frequency has changed since 2016, and found a net decrease in
CSO events from 2016-2018. I looked at hardship index, the acres of current public
park and the percent decrease in CSO events in each community since 2016 to
determine which communities would most benefit from added urban green space. I
determined a community’s suitability by ranking each of its variables and finding its
average rank among the four suitability variables— CSO per acres of park in 2018,
hardship index, public park data, and the amount of decrease in CSO events since 2016.
The communities with the highest average ranking among all of these variables are most
suitable for added urban green space.

Moving forward, it is important to recognize the importance of front end
wastewater management methods in the face of climate change and increased
heavy rainfall. Given the recent completion of the McCook Reservoir, it will
be interesting to see if the prevalence of CSOs as a whole continues to
decrease in 2019. Regardless, adding public parks as a front end way to
encourage rainfall infiltration is more sustainable method than continually
increasing sewer system capacity without addressing the root of the CSO
problem.
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Adjusted R-Squared Value: .08384

The frequency of CSO events has decreased significantly in 2018.
This could be attributed to the recent completion of the McCook
Reservoir in late 2017, which added 3.5 billion gallons of storage
capacity to the sewer system. With the completion of this project, it is
important to look at communities where CSOs have not decreased as
much, indicating places where TARP infrastructure has been less
effective.

Data Sources:
Community Boundaries— data.cityofchicago.org
CSO— Metropolitan Water Reclamation District of Greater Chicago
Public Parks— data.cityofchicago.org
Hardship Index — data.cityofchicago.org
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