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Introduction 

Generational Progress
First (~1966) -> Second (~1976) -> Third (~1997) -> Fourth (?) -> Fifth (?)

Fibers – polyethylene, nylon, polypropylene

Infill – end of life tires [styrene-butadiene rubber (SBR)], ethylene-
propylene diene monomer (EPDM), thermoplastic elastomers, cork, 
walnut shells, sand, coconut fibers   

As of 2020, nearly 
13,000 synthetic turf 
fields have been 
installed, translating 
into 265 million ft2 

and 777 million 
pounds of infill



Exposure Risk to Harmful 
Chemicals

• Federal Research Action Plan (FRAP) Part 1
Characterization of Recycled Tire Crumb Rubber (RTCR)*
• Recycled tire crumb rubber (RTCR), the most common type of synthetic 

turf infill, was found to contain:
• 20 of 21 metals tested, none of which exceed DEP Non-Residential Ingestion-

Dermal Soil standards
• 37 of 39 SVOCs tested, none of which exceed DEP Non-Residential Ingestion-

Dermal Soil standards
• 24 of 31 VOCs tested at 60° C (140° F), none of which exceed DEP Non-

Residential Inhalation Soil standards
• Bacteria, including Staphylococcus and MRSA

• PFAS detected at levels below DEP Interim Non-Residential 
Ingestion Dermal Soil standards in RTCR and turf blades

• Metals and PAHs that do not exceed DEP Non-Residential 
Ingestion-Dermal Soil standards

*Did not consider other infill material, turf blades, or other components of the turf 
system.

https://www.epa.gov/chemical-research/july-2019-report-tire-crumb-rubber-characterization-0
https://www.epa.gov/chemical-research/july-2019-report-tire-crumb-rubber-characterization-0


Exposure Risk to Harmful 
Chemicals

• Federal Research Action Plan (FRAP) Part 2
Tire Crumb Exposure Characterization*

• Measurements of metals in air were similar to background 
(off-field) levels. Measurements from field dust and field 
wipe samples were higher, though the difference may be 
attributed to external sources (cars, industry, construction)

• 15/32 SVOCs & 19/29 VOCs air measurements showed 
median concentrations higher than background levels, all of 
which were below NJDEP Non-Residential Inhalation Soil 
Standards

• With one exception (2-hydroxynapthalene), contaminant 
levels found in bodily fluids did not increase as a result of 
time spent on a synthetic turf field

• Biologic uptake is very low
*Did not consider other infill material, turf blades, or other components of the turf 
system.

https://www.epa.gov/chemical-research/tire-crumb-exposure-characterization-report-volumes-1-and-2
https://www.epa.gov/chemical-research/tire-crumb-exposure-characterization-report-volumes-1-and-2


Contribution to Stormwater 
Runoff and Flooding

• Synthetic turf fields should be designed to comply with 
the NJDEP Stormwater Rules

• Proper maintenance of the field’s drainage system is 
critical for ensuring continued good stormwater 
management

• Synthetic turf fields near or within the 100-year flood 
zone or in areas adjacent to open ocean are vulnerable 
to high velocity wave action and storm surge



Urban Heat Island Effect

• Studies have consistently found that surface 
temperatures are higher on synthetic turf than natural 
turf, some by as much as 59 degrees Fahrenheit.

• Synthetic turf fields are hotter than natural turf fields 
during the day, but they are cooler than natural turf 
fields at night.

• Overall, studies demonstrating the impact of synthetic 
turf on the UHI Effect are inconclusive, but most appear 
to indicate that the marginal impact is minimal.



Heat Injury Risk

• Children are more susceptible to heat illness 

• Studies on the association between playing on synthetic 
turf fields and heat illness, however, are inconclusive, 
likely due to the number of variables involved in these 
studies



Athletic Injury Risk

• A large majority of the studies on athlete injuries on 
synthetic turf have examined injuries to adults, 
primarily professional and collegiate athletes.

• The results of the very few studies on youth and high 
school athletes have indicated higher injury rates on 
synthetic turf fields, including overall injury totals and 
lower extremity injuries.

• Extrapolating the findings from these studies to youth 
sports is not appropriate, as the field conditions, forces 
generated, and the level of play is not comparable.



Microplastics

• The plastic components of synthetic turf fields are 
broken down into small particles known as 
microplastics.

• RTCR particles when first installed already meet the size 
definition of microplastics; degradation of RTCR can 
produce nanoplastics.

• Infill and turf fiber microplastics are dispersed into the 
environment via different pathways, including wind 
dispersal; off-site tracking on shoes, clothes, and 
equipment; stormwater; and maintenance activities.



Disposal

• Synthetic turf field surfacing has a limited useful life, 
approximately 10-12 years with proper maintenance, after 
which it must be removed and replaced. 

• Emerging technologies may allow for recycling of some 
synthetic turf components, but issues with quality of the 
recycled material, high costs, and a lack of recycling facilities 
have prevented widespread adoption to date. 

• Life cycle assessments comparing the environmental impact 
of synthetic versus natural turf have been inconclusive, in 
part because not all factors have been evaluated.

This Photo by Unknown Author is licensed under CC BY

https://www.flickr.com/photos/cogdog/9090732482/in/photolist-23pzAxV-22FmP23-23pzsMV-eRjo3W-AF9W-7zEixF-9b1rZn-4zU4JT-22jX1c7-22jXeZh-2dBBG9H-223m2bZ-ixnTLX-bD6SWV-9E3DgQ-su3U7-98LE-5T9AU-77SSTQ-9pCYNe-9HWj5u-D8kxit-6yWbR9-7MJugT-di9Lr6-6wPTgs-Vv6ovu-ThmvWs-FgMo45-23mU5wd-ai2iBr-223miZt-H8XW9P-4cZBwS-4cZEHG-9k3MkQ-9sg3qc-Q5yGGC-29s6gd1-DwecM4-28t8Tay-NC8Y5k-2c98ng5-jMUx-2c98mcS-532EDB-WveFFd-DWsURa-4zzohy-Q5yH63
https://creativecommons.org/licenses/by/3.0/
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Ryan-Ndegwa et al. 2024

FRAP Studies

NJDEP DSR Memos

https://pmc.ncbi.nlm.nih.gov/articles/PMC11653453/
https://pmc.ncbi.nlm.nih.gov/articles/PMC11653453/
https://pmc.ncbi.nlm.nih.gov/articles/PMC11653453/
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