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Environmental Law & Policy Center
• Susan Mudd, Senior Policy Advocate (Principal 

Contact for Logistics)

The Morton Arboretum 
• Michelle Catania, Green Industry Outreach Coordinator

U.S. Forest Service 
• Michael Rizo, Program Specialist
• Drew Hart, Chicago Region Natural Resources Specialist

U.S. EPA Region 5
• Sheila Batka, Air Quality Specialist 
• Kara Belle, Healthy Schools Coordinator
• Megan Gavin, Environmental Education Coordinator
• Kathy Kowal, Healthy Communities Team/NEPA
• Jen Blonn Tyler, Healthy Communities Team/NEPA 

(Principal Contact for Logistics)
U.S. EPA ORD/OTAQ 
• Dr. Richard Baldauf, Research Physical 

Scientist/Engineer, U.S. EPA ORD/OTAQ
• Ken Davidson, EPA Region 9/OTAQ

University of Illinois, Urbana Champaign & Depave 
Chicago
• Mary Pat McGuire, PLA, Chair, Master of Landscape 

Architecture Program & Students (Nital, Anne & Amy)

In Coordination with IL DOT & Chicago DOT
• Melissa Del Rosario, Landscape Maintenance
• Fabiola Quiroz, Landscape Maintenance
• Jeff Brink, Senior City Forester
• Allison Preble, City Forester

TEAM
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Outline
Poor Air Quality

Vegetation Barriers

Vegetation Barrier Toolkit 
for Schools & Communities

Pilot Sites for Vegetative Barriers

Air Quality Monitoring & Next Steps
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Poor Air Quality

• Combination of gases and particulate matter

Near road air 
pollutants

Particulate 
Matter

Carbon 
monoxide

Benzene

Volatile 
organic 

compounds

NOx

Black 
Carbon

Criteria Air Pollutants
EPA calls these pollutants “criteria” air pollutants 

because it sets NAAQS for them based on the 
criteria, which are characterizations of the latest 
scientific information regarding their effect on 

health or welfare.
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Poor Air Quality

Near road air 
pollutants

Particulate 
Matter
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Criteria Air Pollutants
EPA calls these pollutants “criteria” air pollutants 

because it sets NAAQS for them based on the 
criteria, which are characterizations of the latest 
scientific information regarding their effect on 

health or welfare.

ENTIRELY DIFFERENT 
ISSUE

• Combination of gases and particulate matter



Poor Air Quality

Near road air 
pollutants

Particulate 
Matter

Carbon 
monoxide

Benzene

Volatile 
organic 

compounds

NOx

Black 
Carbon

Source: Encyclopedia of the Environment

• PM is the mixture 
of solid particles 
and liquid 
droplets in 
suspension

• Dust, dirt, soot or 
smoke

• Commonly found 
suspended in air

• Combination of gases and particulate matter



Sources
• Anthropogenic sources
– Stationary emissions

• Factories, powerplants, smelters, etc.
• Road dust

–Mobile emissions – on road & nonroad
• Vehicles, planes, trains emissions
• Brake and tire wear

Poor Air Quality
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Poor Air Quality

• Anthropogenic
– Stationary emissions

• Factories, powerplants, smelters, etc.
• Road dust

–Mobile emissions – on road & nonroad
• Vehicles, planes, trains emissions
• Brake and tire wear

• Natural
– Volcanic
–Wind-blown dust (eolian sands)



Poor Air Quality

– In USA –

• Over 50 million people estimated 
to live within 300 ft (100 m) of a 
source

• Almost 17,000 schools are 
estimated to be within (820 ft) 
250 m of a source

– Massive health impacts

• Populations in close proximity to source:

• Increasing traffic 
• Congestion with “stop & go”
• Certain meteorological or terrain

–calm winds during rush hour
–street canyons

• Old, poorly maintained 
vehicles

• Elevated concentrations near road due to:

Composition of Near-Road Air Pollution



Poor Air Quality

Asthma & Cardiovascular Health Concerns 

Onset of childhood asthma

Other respiratory problems

Impaired lung function

Total mortality

Cardiovascular mortality

Cardiovascular morbidity
Modified EPA Slide
References:  Health Effects Institute, 2010; Perez et al., Environ. Health Persp.,  2012; Gauderman et al., LANCET, 2007; https://chicagohealthatlas.org/indicators/HCSATHP?topic=adult-asthma-rate  
Slide acknowledgement:  U.S. EPA Best Practices for Reducing Near Road Pollution at Schools Oct 2020 Webinar ; Photo: The Guardian.com

Studies have linked:
• Respiratory and cardiovascular health
• Cancer including childhood leukemia
• Cognitive development
• Birth and developmental effects

- P

Increased health risks from air pollution near roadways:
• Kids, older adults, those with cardiopulmonary disease 
• Greater impacts in lower socioeconomic populations

https://chicagohealthatlas.org/indicators/HCSATHP?topic=adult-asthma-rate


Poor Air Quality

CO – carbon monoxide
EC- elemental carbon
NO- nitric oxide
NOx – nitrogen oxides
UF1 - >3 nm – 352 nm *
UF2 – 15 nm – 1000 nm *
VOC1 – varies w distance
Benzene – petroleum 
bioproduct
NO2 – Nitrogen dioxide
Fine Particle - 300-
20,000nm
PM10 – less than 10 nm
VOC2 – does not vary w 
distance

* Size range in literature

• Combination of gases and particulate matter
• Often elevated near large transportation corridors
– Highest concentrations 500 – 1,000 ft (150-300 m) from source



Poor Air Quality

Source: modified from EPA

https://www.epa.gov/transportation-air-pollution-and-climate-change/overview-air-pollution-transportation


Poor Air Quality

Let’s add Vegetation Barriers 
to Solutions



• Vegetative barriers have other positive 
attributes

– Reduce noise
– Reduce stormwater runoff/flooding 
– Improve water quality
– Increase carbon sequestration
– Reduce heat island effects
– Improve aesthetics/property values
– Enhance community livability
– Generally, improve public health

“Exposure to green space has been associated 
with better physical and mental health”

Slide:  U.S. EPA

Poor Air Quality
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What is a Vegetative Barrier?

“Vegetation barriers are a collection of trees and shrubs that separate a 
source of pollutions such as a highway from places where people live, learn, 
work, and play.”

TMA Toolkit



EPA Urban Vegetation Recommendations

• Design & implement planting projects in US & Europe
• vegetation alone  OR  combined with solid barriers
• Higher the barrier = higher the pollution reduction

• > 13 ft (4 m) tall, ideally 9.8 ft (3m) thick

• Pollutants CAN meander around edges – go long!
• Sensitive areas should be > 164 ft (50 m) from edge 

• Pollutants do not disappear!
• “upwind” sources may need to be considered
• Expect deposition at barrier
• accumulate in soil

• The closer to the source the better!

Slide adopted from Dr. Richard Baldauf, EPA



• No gaps in vegetation
• Complete coverage from ground to top of canopy
• Thickness adequate to reduce porosity & avoid gaps
• Conifers and thick shrubs are ideal

– Minimal seasonal effects/complex, rough, waxy surfaces

• Gaps in vegetation
• Incomplete coverage from ground to top of canopy
• Not thick enough
• Deciduous trees used where conifers would have 

thrived
– Effectiveness fluctuates with seasons

Filtering Component

Adequate Inadequate 

Slide modified: 
Baldauf, EPA



Examples of Trees & Trees+Wall

Slide modified: 
Baldauf, EPA



Slide: Baldauf, EPA and Region 5 Air Quality Team 

Plants Trap & 
Filter PM



SEM Images
• Produces detailed, magnified images by 

scanning its surface using focused beam of 
electrons

• Provide information on:
– Topography – distribution of features
– Composition – what the material is made of
–Morphology – the form, shape, or structure

What happens to the PM?
  Let’s take a closer look!

Image: SEM silver birch leaf (Wang et al, 2019) 

Trichome
s

  PM

Costs:
$80,000-2,000,000 USD
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VEGETATIVE 
BARRIER 
TOOLKIT FOR 
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COMMUNITIES



Many guides exist to --

Improve Air Quality Install 
Trees

Lacks in-depth, tree-focused step-by-step detailed directions to 
help community members through the process 

Directed at industry, 
too technical





GOAL: 

Take a community group 
step-by-step 

through the process of 
planning, creating, & caring 

for a vegetation barrier in 
addition to using 

vegetation barriers 
as part of science curricula.



What’s in the Toolkit?



Guides  --   Field Sheets
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Curriculum Toolkit for Educators – STEM based lessons

Toolkit education loaning resources

• Learning objectives
• Curriculum outline & lesson progression
• Toolkit education loaning resources

Separate document for Educators
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PILOT 
SITES

Jens Jensen Elementary
Perspectives High School of Technology
Huff Elementary School
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• 235 sq miles (606 km2), 597 ft asl. (182 m asl)
• 2.7 million people in city -- 3rd biggest US city

•  9.6 million people in metro
• Lake Michigan -- lake breeze & lake-effect snow
• Humid continental climate, 4 distinct seasons
• Average ppt 42” (16 cm) -- rain and snow
• Plant hardiness zone 5 -- zone 6 close to lake

Chicago & Suburbs, 
Illinois, USA



Source: Environmental Law and Policy Center

Source: U.S EPA

1.

3
.

2.

1. BROAD – Identified 28+ Schools (ELPC)

2. INTERMEDIATE – 15, down to 10

3. ON-THE-GROUND – Site visit to 10 schools

Three Levels 
of Screening

Schools 
within 

500 ft (152 m)    
of source

Slide credit: EPA
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Perspectives H.S. 
of Technology

2 SITES
CITY OF 

CHICAGO

Slide modified from EPA

Jens Jensen 
Elementary



2 SITES
CITY OF 

CHICAGO1 SITE
ELGIN

HUFF ELEMENTARY SCHOOL



2 SITES
CITY OF 

CHICAGO1 SITE
ELGIN

FOCUS ON
ELEMENTARY SCHOOLS



Students served (2021) 336

% low income 93

% homeless na

% black 99.1

Distance from highway to planting site 137 – 165 ft (42-50 m)

Distance from highway to school 180 ft (55 m)

Annual avg daily traffic count (2019) 247,600

Annual avg daily heavy commercial -- 6+ tires (2020) 16,000

School elevation compared to source Higher at 9.8 ft (3 m)

PERSPECTIVES H.S. OF TECHNOLOGY



Fantastic potential for hybrid!
     

ART WORK

(Graphic) Tong, Baldauf…et al., 2016, Science of The Total Environment (EPA)

ART WORK

PHASE 1 TREE PLANTING SCHDULED FOR NEXT WEEK!



Distance from highway to planting site 40-200 ft (12.2-61 m)

Distance from highway to school 160 ft (48.8 m)

Annual avg daily traffic count (2019) 193,700

Annual avg daily heavy commercial -- 6+ tires (2017) 8,000

School elevation compared to source Higher at 11.3 ft (3.4 m)

Students served (2019) 371

% low income 99.2

% homeless 3.8

% black 98

JENS JENSEN ELEMENTARY



Students served (2023) 517

% low income 64

% homeless na

% Hispanic /Latino 85.7

Distance from highway to planting site 60-80 ft (18.2-25 m)

Distance from highway to school 170 ft (51.8 m)

Annual avg daily traffic count (2019) na at time of publishing

Annual avg daily heavy commercial -- 6+ tires (2017) na at time of publishing

School elevation compared to source Higher at 9.8 ft (3 m)

COOK 
CO

KANE 
CO

PARK DISTRICT

HUFF 
ELEMENTARY

ELGIN, IL
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AIR 
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MONITORING
MARCH – APRIL 2024

Stationary
Mobile
Indoor
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Parik Deshmukh,              
VP & Senior Engineer, lead

Stationary 
meteorological 
equipment, black 
carbon, NO2 air sensors, 
& noise

Mobile 
monitoring 
cart for 
indoor 
Educational 
Availability 
sessions.

Indoor black carbon 
& NO2 air sensors being 
placed in classroom.
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YETI 1400 
LITHIUM 
BATTERY

NO2 MONITOR ENGINE EXHAUST 
PARTICLE SIZER

UF PARTICLE SIZE 
ANALYZER

MOBILE 
AIR 

MONITORING
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AIR MONITORING AT JENS JENSEN
5 days OUTDOOR monitoring
4 days INDOOR monitoring
3 days NOISE monitoring

FIXED SITE – 
OUTDOOR 
MEASUREMENT

FIXED SITE – 
INDOOR 
MEASUREMEN

METEROLOGICAL 
STATION

MOBILE 
MEASUREMENTS

NOTE: Not all days may have complete day of air monitoring outdoors 
due to cold and precipitation events interrupting monitoring schedule.

MARCH 2024 – APRIL 2024
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MONITORING & OUTREACH - JENSEN

Student interactions: 12 classes, >200 students!
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AIR MONITORING AT HUFF (ELGIN)
6 days OUTDOOR monitoring
6 days INDOOR monitoring
6 days NOISE monitoring

FIXED SITE – 
OUTDOOR 
MEASUREMENT

FIXED SITE – 
INDOOR 
MEASUREMEN

METEROLOGICAL 
STATION

MOBILE 
MEASUREMENTS

NOTE: Not all days may have complete day of air monitoring outdoors 
due to cold and precipitation events interrupting monitoring schedule.

MARCH 2024 – APRIL 2024
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MONITORING & OUTREACH - HUFF

Student interactions: 6 classes, >100 students!
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AIR MONITORING AT PERSPECTIVES
5 days OUTDOOR monitoring
3 days INDOOR monitoring
3 days NOISE monitoring

FIXED SITE – 
OUTDOOR 
MEASUREMENT

FIXED SITE – 
INDOOR 
MEASUREMEN

METEROLOGICAL 
STATION

MOBILE 
MEASUREMENTS

NOTE: Not all days may have complete day of air monitoring outdoors 
due to cold and precipitation events interrupting monitoring schedule.

MARCH 2024 – APRIL 2024
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NEXT STEPS

DIAGRAMS
DESIGNS
DREAMS
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Students as Visionaries

UIUC, Dept of Landscape Architecture

Nital Gundecha, MLA student, 2024 Anne Tong, BLA student, 2023 Amy Roberts, BLA student, 2023

Mentored by Mary Pat McGuire, PLA
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CROSS-SECTION, DOWNWIND CONCENTRATION AREAS, WAKE ZONES, ETC

WITH BUFFER

WITHOUT BUFFER

Slide modified: MPM, UIUC
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CROSS-SECTION, DOWNWIND CONCENTRATION AREAS, WAKE ZONES, ETC

WITH BUFFER

WITHOUT BUFFER

Air pollution moves unimpeded into adjacent buildings and spaces

Concentration & deposition of pollution occurs here if designed with wall & vegetation

Slide modified: MPM, UIUC
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SCIENCE-BASED DESIGNS 
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WEST END

WITH BERM
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MIDDLE

Wall design to 20’H
(where horizontal space limited for planting)
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EAST END
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• Secure funding

• Continue to generate community involvement

• Build more partnerships (thank you CDOT & IDOT!)
• 100-200 trees may be installed along IDOT

• Host a charette to engage students & faculty, as well as 
community members & law enforcement

• Support CPS in securing funding for solid wall

• Remove asphalt & remediate soils
• Likely requires professional assistance

• Start phased planting & maintenance of trees
• Likely requires professional assistance

• Complete tree installation

• What do we hope to achieve?...
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EAST END
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EAST END
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MICHELLE  CATANIA
mcatania@mortonarb.org

GREEN INDUSTRY 
OUTREACH COORDINATOR

Thank you.


