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USA = ~300 million scrap passenger tires/yr

NYS = ~20 million scrap passenger tires/yr

Not too shabby at recycling! (75+%?)
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Ozone Cracking in Tires

libtest.com



5Tian et al., Science, 2023

6PPD + O3 → 6PPD-Quinone
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6PPD-Q
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Complete Synthetic Turf
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Research Question:

Can we build a model that predicts locations of concern for chemical contamination

from crumb rubber used in artificial turf fields?
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Data Sources: 

• Field Area: Artificial turf field data from NYC Open Data; input into ArcGIS.

• Runoff Volume: NYC annual rainfall data; Central Park monitoring station.

• Leachate Mass: Chemical leaching data from Celeiro et al. (2021) of 18 chemicals were multiplied by 

the runoff volume to calculate total chemical leachate mass produced per field.

• DISCLAIMER:  Work intended to develop the methodology; loading values are relative.

• Sewer Systems: Sewer data used to trace leachate path to nearest water bodies or to waste water 

treatment plants (WWTPs). Also, consider combined sewer overflows and outfall locations.
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Borough Total Fields Direct Separate Other MS4 Combined Unknown

Brooklyn 27 4 4 6 2 11 0

Manhattan 20 1 0 0 10 9 0

Queens 16 2 0 4 5 5 0

Bronx 11 0 2 1 0 8 0

Staten

Island
3 0 0 0 2 0 1

Total 77 7 6 11 19 33 1
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ArcGIS Mapping of New York City

1. Locate artificial turf fields

2. Identify nearest outfalls

3. Drainage areas and sewer types: 

(MS4, Combined, Separate, Direct, Other)
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Lifetime Chemical Leachate Loads, by Borough

Each bar shows cumulative leachate from date of commission through 2024
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Leachate Load by Borough

Each point scaled by number 

of fields in the borough.



13

Spatial/Temporal Variation of Leachate Load Since Date of Commission
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Breakdown of Leachate Sinks by Borough
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Temporal Leachate Loading by Borough
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Artificial Turfs

Water Bodies

Scaled by

Total Leachate Load (kg)

Contamination Hot Spots

Research Question:

Can we build a model that 

predicts locations of concern 

for chemical contamination

from crumb rubber used in 

artificial turf fields?
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1. Validate with Monitoring:  Site-specific data collection on runoff and leachate 
will strengthen analysis.

2. Policy Changes:  Restrict crumb rubber infill usage in high drainage-risk areas.

3. Design Intervention:  Implement green infrastructure to intercept/treat runoff.

4. Consider Alternatives:  Use low-leach or organic infill materials.

Recommendations
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Thank You!

John D. Atkinson

SUNY-Buffalo, Environmental Engineering

AtkJDW@buffalo.com

1-716-645-4001
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