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Background

e Started by Saint Louis University’s Center for
Environmental Sciences (CES) in 2012, in
partnership with the Saint Louis Science
Center.

* Project Goal: To increase awareness of
ground-level ozone pollution and its im




St. Louis Ozone Gardens

Ground-level ozone is often difficult to understand
because:
e ltisinvisible
e |tis not a point source pollutant
e People often confuse it with stratospheric
ozone

Ozone Gardens include:
e Ozone bio-indicator plants




Ozone: “Good up high, bad nearby”
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Ozone is a strong oxidizing agent, causing other substances to
lose electrons.

Ozone harms lungs and plants.

Ozone, O3

Ozone Health Impacts: “Pyramid of Effects”

~4000 per year

Severity
of Effects

Doctor visits,
school absences

Respiratory symptoms,
medication use, asthma attacks

Lung function decrements, inflammation and
permeability, susceptibility to infection, cardiac effects

Proportion of Population Affected

USDA-ARS photo,



Observed Increase in Tropospheric Ozone during the Anthropocene

Similar to Increases of Greenhouse Gases
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Figure 5. Ozone evolution in the free atmosphere over western Europe, from measurements at the Pic du Midi and
in various European stations at high altitudes (see text).

(from Marenco et al., 1994; JGR, doi: 10.1029/94)D00021)
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We use bioindicator plants to tell us about the
ozone in our environment

Ozone caused stipples are dot-like areas of tan,
red, brown, purple or black on the leaf surface.
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St. Louis Locations

Saint Louis Science Center Ozone
Garden moved into new GROW exhibit
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Ozone-induced stippling in common milkweed

Common Milkweed O;-Induced Stippling =~ 2:22mazescores
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Granite City Ozone Garden

Part of the “Cleaner, Greener Granite City”
Project: Linda Aud, Jeff Rains, United
Congregations of the Metro East, Saint
Louis University’s Center for
Environmental Sciences, City of Granite
City, Madison County Green Schools
Program



EPA Region 7 Environmental Education Grant
to Saint Louis University and the Missouri Botanical Garden

Three parts

Build an educational ozone chamber
Develop educational programs for teachers and students
Administer sub-grant awards within Region 7

{gﬁ MissoURlI BOTANICAL GARDEN

SAINT LOUI
UNIVERSITY.




EPA Region 7 Environmental Education Grant

Build an educational ozone chamber
Develop educational programs for teachers and students
Administer sub-grant awards within Region 7

“On-the-Go” Ozone Chamber

 Engineer Sam Ray traveled to St. Louis to
assemble the chamber in May 2016.

e Currently located in the Missouri Botanical




EPA Region 7 Environmental Education Grant

Develop educational programs for teachers and students

“Climate Science and Stewardship”

e Three day teacher workshop in July 2016
e Nine field trips during 2016-17 school year




EPA Region 7 Environmental Education Grant

Administer sub-grant awards within Region 7

“Build Your Own Ozone Garden”
Coming to EPA Region 7 in 2017




Plans for 2017

e Continue EE grant —field trips and sub-grants
* Five St. Louis sites
e Common milkweed comparison trial




Thank you

Kelley Belina
kbelina@slu.edu

Jack Fishman
ifishma2@slu.edu




