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Key Conclusions From State, National, and International Government Agency 
Reports on Synthetic Turf and Recycled Rubber (2024)1 

US EPA (2024): “Federal Research on Recycled Tire Crumb Used on Playing Fields and 
Playgrounds” 
 

• “Generally, only small amounts of most organic chemicals are released from tire crumb into the 
air through emissions. For many chemicals measured during active play at the outdoor fields, 
concentrations in air were not different than background samples while others were somewhat 
higher.” 

• “For metals, only small fractions (i.e., <1 to 3%) are released from tire crumb rubber into 
simulated biological fluids compared to a default assumption of 100% bioaccessibility.” 

• “In the biomonitoring pilot study, concentrations for metals measured in blood were similar to 
those in the general population.” 

• “No differences in PAH metabolites in urine were observed between study participants using 
synthetic turf fields compared to those using grass fields.” 

• https://www.epa.gov/chemical-research/federal-research-recycled-tire-crumb-used-playing-fields-
and-playgrounds 

 
Kawakami et al. (2022): "Characterization of synthetic turf rubber granule infill in Japan: 

Rubber additives and related compounds" 

 This study was conducted by the Japanese National Institute of Health Sciences (Division of 
Environmental Chemistry and Division of Risk Assessment)  and assessed the potential exposure 
of athletes to rubber additives from crumb rubber infill on artificial turf fields via biological fluids 
(gastric juice, intestinal juice, saliva, and sweat).   

 Most compounds had low elution rates in all simulated biological fluids (gastric juice, intestinal 
juice, saliva, and sweat).   

 The Japanese National Institute of Health Sciences plans to assess exposure and risk in a 
subsequent study. 

 https://pubmed.ncbi.nlm.nih.gov/35710016/ 

 

Nishi et al. (2022): "Characterization of synthetic turf rubber granule infill in Japan: 
Polyaromatic hydrocarbons and related compounds" 

 This study was conducted by the Japanese National Institute of Health Sciences (Division of 
Environmental Chemistry and Division of Risk Assessment) and a regional public health agency 
(Kanagawa Prefectural Institute of Public Health) in Japan.   

 
1 This document was previously updated in 2022; this update has only added the 2024 US EPA report.  

https://www.epa.gov/chemical-research/federal-research-recycled-tire-crumb-used-playing-fields-and-playgrounds
https://www.epa.gov/chemical-research/federal-research-recycled-tire-crumb-used-playing-fields-and-playgrounds
https://pubmed.ncbi.nlm.nih.gov/35710016/
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 The analyses assessed the potential exposure of athletes to PAHs and related compounds from 
crumb rubber infill on artificial turf fields via biological fluids (gastric juice, intestinal juice, 
saliva, and sweat). 

 The study concluded that "total concentrations of the eight PAHs included in the European 
Chemical Agency (ECHA) assessment of health risks were lower in the present study than those 
reported by the ECHA" and that "actual elution amounts of all compounds were less than the 
limits." 

 https://pubmed.ncbi.nlm.nih.gov/35750166/ 

 

Kubota et al. (2022): "Characterization of synthetic turf rubber granule infill in Japan: Total 
content and migration of metals" 

 This study was conducted by the Japanese National Institute of Health Sciences (Division of 
Environmental Chemistry and Division of Risk Assessment) and assessed the potential exposure 
and risk of crumb rubber infill used in Japan. 

 The study states "Because the amount of metals leached into the simulated biofluids was much 
lower than several standards on the amount of certain metals that have the potential to be 
extracted from the object if ingested, the risk related to the exposure to metals from synthetic turf 
rubber granule infill is considered low." 

 https://pubmed.ncbi.nlm.nih.gov/35716741/ 

 

Sakai et al. (2022): "Characterization of synthetic turf rubber granule infill in Japan: Volatile 
organic compounds" 

 This study was conducted by the Japanese National Institute of Health Sciences (Division of 
Environmental Chemistry and Division of Risk Assessment) and assessed the potential exposure 
and risk of VOCs in crumb rubber infill used in Japan. 

 The study included a review of more than 95% of the crumb rubber infills available in Japan and 
"obtained a comprehensive overview of the VOCs emitted from the rubber granule-based 
products used in Japan's synthetic turf fields." 

 The study concludes that "The level of benzene, which the International Agency for Research on 
Cancer classifies as a substance with sufficient evidence for carcinogenicity to humans, was 
below the lower quantification limit in the products tested in this study" and the National Institute 
of Health Sciences plans to assess exposure and risk in a subsequent study. 

 https://pubmed.ncbi.nlm.nih.gov/35660619/ 

 

ECHA (2021) 

 Investigates the potential for infill material to cause hazardous environmental and human health 
risks 

 Resulted in the prioritization of 12 substances to undergo a preliminary human health risk 
assessment. This list was narrowed down after "ECHA concludes that the risks from exposure to 

https://pubmed.ncbi.nlm.nih.gov/35750166/
https://pubmed.ncbi.nlm.nih.gov/35716741/
https://pubmed.ncbi.nlm.nih.gov/35660619/
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chromium (Cr), nickel (Ni), selenium (Se), beryllium (Be), magnesium (Mg), vanadium (V), 
lithium (Li) and mercury (Hg) from playing on pitches with artificial rubber infill can be 
considered negligible…" In addition for PANA and NMP "data indicates that concentrations in 
rubber infill are low (0.01% and 0.008%), these substances are considered to be a low priority for 
risk management" [From Section 5.1] 

 Cobalt and Zinc require further assessment to establish whether they are considered a concern in 
rubber infill  

 https://echa.europa.eu/documents/10162/13563/rest_sub_infill_material_investigation_repor 
t_en.pdf/77424e81-d78e-8abc-1404-f213d27c2b3f 

 
Schneider K et al. (2020): "ERASSTRI – European risk assessment study on synthetic turf 

rubber infill –Part 1: Analysis of infill samples" 

 Turf was sampled from various sports fields and recycling companies.  Chemical substances 
found in the infill were recorded. 

 The study volatized substances and found polycyclic aromatic hydrocarbons with average 
concentrations < 10mg/kg, aluminum with mean concentration of 5385 mg/kg, cobalt at 168 
mg/kg, benzothiazole at 48 mg/kg, 2-hydroxybenzothiazole at 34 mg/kg, 6PPD at 571 mg/kg,  
DPG at 51 mg/kg, and 4-tert-octylphenol at 14 mg/kg.  

 https://pubmed.ncbi.nlm.nih.gov/32088049/ 

 

Schneider K et al. (2020): "ERASSTRI – European risk assessment study on synthetic turf 
rubber infill –Part 2: Migration and monitoring studies" 

 This study tested the migration of substances from turf infill to artificial body fluids (sweat, 
saliva, gastric juice)  

 In the sweat stimulant PAHs, aluminium, cobalt, benzothiazole, tert-butylamine, MIBK, 4-tert-
octylphenol, bisphenol A, and the phthalates DINP and DEHP were found 

 In the saliva and gastric juice aluminium, cobalt, 4-tert-octylphenol and MIBK were found 

 https://pubmed.ncbi.nlm.nih.gov/32092510/ 

 

Schneider K et al. (2020): "ERASSTRI – European risk assessment study on synthetic turf 
rubber infill –Part 3: Exposure and risk calculation" 

 Chemical substance values were compared for athletes to health-based references 

 The study states "Calculated cancer risks for exposure to polycyclic aromatic hydrocarbons were 
below 1:1 million"  

 The study states "Overall, no health concerns could be identified for the use of synthetic turfs 
with [end-of-life-tyre] ELT-derived infill material." 

 https://pubmed.ncbi.nlm.nih.gov/32173010/ 

 

https://echa.europa.eu/documents/10162/13563/rest_sub_infill_material_investigation_repor%20t_en.pdf/77424e81-d78e-8abc-1404-f213d27c2b3f
https://echa.europa.eu/documents/10162/13563/rest_sub_infill_material_investigation_repor%20t_en.pdf/77424e81-d78e-8abc-1404-f213d27c2b3f
https://pubmed.ncbi.nlm.nih.gov/32088049/
https://www.sciencedirect.com/topics/earth-and-planetary-sciences/bisphenol
https://www.sciencedirect.com/topics/earth-and-planetary-sciences/phthalate
https://pubmed.ncbi.nlm.nih.gov/32092510/
https://pubmed.ncbi.nlm.nih.gov/32173010/
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USEPA Study (2019) 

 In July 2019, USEPA released a report that evaluates potential exposure to recycled tire crumb 
rubber on synthetic turf playing fields.    

 USEPA (2019) states that "…while chemicals are present as expected in the tire crumb rubber, 
human exposure appears to be limited based on what is released into air or simulated biological 
fluids."   

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

 

NTP (2019) 

 “There was no evidence of toxicity in mice from ingestion of crumb rubber. Analysis of the 
animals’ blood and urine showed that internal levels of crumb rubber chemicals were very low. 
No health problems were observed." 

 https://ntp.niehs.nih.gov/whatwestudy/topics/syntheticturf 

 

RIVM (2018) 

 Dutch Agency study that followed up on previous RIVM study 

 RIVM collected soil, sediment, drainage water, groundwater, and ditch  water samples from 10 
synthetic turf fields, with particular focus on older fields that have had more time for substances 
to leach out and disperse into the environment than younger synthetic turf fields. 

 RIVM concluded that "Rubber granulate on synthetic turf fields of the locations examined had no 
measurable impact on ditch water and groundwater quality." [translated from Section 5.1.] 

 RIVM concludes children, pets and cattle that incidentally ingest soil from the edges of these 
fields are not at risk. 

 https://www.rivm.nl/en/rubber-granulate/environmental-impact-study-on-rubber-granulate-
2018#:~:text=Ditch%20water%20and%20groundwater%20in%20the%20natural%20subsoil,for
%20use%2C%20for%20example%20for%20spraying%20vegetable%20gardens. 

 
KEMI (Swedish EPA) "Artificial turf and fall protection"  May 25, 2018. 

(Summarized based on translation of Swedish text) 
https://www.kemi.se/hitta-direkt/kemiska-amnen-och-material/konstgrasplaner-och-fallskydd 
https://chemicalwatch.com/68235/swedish-chemicals-agency-warns-about-hazardous-substances-in-
artificial-turf 
 
 The Swedish Environmental Protection Agency, KEMI, affirms that there are not studies 

indicated harm to human health resulting from playing on fields or playgrounds that use recycled 
rubber granules.  KEMI reiterates that past studies from the European Chemicals Agency 
(ECHA) have also found very low cause for concern for human health.  

https://www.epa.gov/chemical-research/july-2019-report-tire-crumb-rubber-characterization-0
https://ntp.niehs.nih.gov/whatwestudy/topics/syntheticturf
https://www.rivm.nl/en/rubber-granulate/environmental-impact-study-on-rubber-granulate-2018#:%7E:text=Ditch%20water%20and%20groundwater%20in%20the%20natural%20subsoil,for%20use%2C%20for%20example%20for%20spraying%20vegetable%20gardens
https://www.rivm.nl/en/rubber-granulate/environmental-impact-study-on-rubber-granulate-2018#:%7E:text=Ditch%20water%20and%20groundwater%20in%20the%20natural%20subsoil,for%20use%2C%20for%20example%20for%20spraying%20vegetable%20gardens
https://www.rivm.nl/en/rubber-granulate/environmental-impact-study-on-rubber-granulate-2018#:%7E:text=Ditch%20water%20and%20groundwater%20in%20the%20natural%20subsoil,for%20use%2C%20for%20example%20for%20spraying%20vegetable%20gardens
https://www.kemi.se/hitta-direkt/kemiska-amnen-och-material/konstgrasplaner-och-fallskydd
https://chemicalwatch.com/68235/swedish-chemicals-agency-warns-about-hazardous-substances-in-artificial-turf
https://chemicalwatch.com/68235/swedish-chemicals-agency-warns-about-hazardous-substances-in-artificial-turf
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 Despite a lack of risk to human health, KEMI recommends phasing out materials that may 
contain hazardous substances.   

 KEMI has developed guidance on the construction and maintenance of sports and recreational 
facilities that use artificial turf or recycled rubber granules.   

http://www.naturvardsverket.se/Stod-i-miljoarbetet/Vagledningar/Plast-och-
mikroplast/Konstgrasplaner/#om-vagledningen 

 KEMI indicates that ECHA is working on a proposal to limit PAH compounds in recycled rubber 
granules.   

 

ANSES (2018) 

 French Agency for Food, Environment and Occupational Health and Safety (ANSES) 

 Reviewed 50 international studies.   

 “Synthetic pitches: the expert assessments currently available conclude that the risks to health are 
negligible.”  

 Existing epidemiological analyses do not show any increase in cancer risk. 

 Recommends additional analysis of environmental and occupational concerns. 

 https://www.anses.fr/en/content/synthetic-pitches-expert-assessments-currently-available-
conclude-risks-health-are 

 

European Chemicals Agency (2017) 

 Comprehensive study of 50 "virgin" rubber samples and over 100 recycled rubber fields. 

 Found low bioavailability of metals and organics. 

 "ECHA concludes that there is at most a very low level of concern from exposure to recycled 
rubber granules." 

 https://echa.europa.eu/documents/10162/17220/annex-xv_report_rubber_granules_en.pdf 

 

Washington State Department of Health (2017) 

 Cancer cluster analysis performed on list of athletes prepared by Coach Amy Griffen. 

 "This investigation found less cancer among the soccer players, select and premier players, and 
goalkeepers on the coach’s list than expected based on rates of cancer among Washington 
residents of the same ages. In addition, the currently available research on the health effects of 
artificial turf does not suggest that artificial turf presents a significant public health risk." 

 https://doh.wa.gov/community-and-environment/schools/environmental-health/synthetic-turf 

 

http://www.naturvardsverket.se/Stod-i-miljoarbetet/Vagledningar/Plast-och-mikroplast/Konstgrasplaner/%23om-vagledningen
http://www.naturvardsverket.se/Stod-i-miljoarbetet/Vagledningar/Plast-och-mikroplast/Konstgrasplaner/%23om-vagledningen
https://www.anses.fr/en/content/synthetic-pitches-expert-assessments-currently-available-conclude-risks-health-are
https://www.anses.fr/en/content/synthetic-pitches-expert-assessments-currently-available-conclude-risks-health-are
https://echa.europa.eu/documents/10162/17220/annex-xv_report_rubber_granules_en.pdf
https://doh.wa.gov/community-and-environment/schools/environmental-health/synthetic-turf
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RIVM National Institute for Public Health and the Environment (2016/2017) 

 Comprehensive study of more than 100 recycled rubber fields in The Netherlands. 

 Found very low bioavailability for chemicals in recycled rubber. 

 "New research by the Dutch National Institute for Public Health and the Environment (RIVM) 
indicates that the health risk of playing sports on synthetic turf pitches with an infill of rubber 
granulate is virtually negligible. Therefore, it is considered safe for people to play sports on such 
pitches." 

 https://www.rivm.nl/en/news/playing-sports-on-synthetic-turf-fields-with-rubber-granulate-is-
safe#:~:text=New%20research%20by%20the%20Dutch%20National%20Institute%20for,release
d%20from%20the%20granulate%20in%20very%20low%20quantities. 

 
Connecticut Dept. of Public Health (2015) 

 Reiterated its opinion that "…outdoor artificial turf fields do not represent an elevated health 
risk…" 

 States that the cancer cluster reports are anecdotal in nature, and the current news reports of 
cancer "…does not constitute a correlation or causality and thus raises a concern that currently 
lacks scientific support." 

 https://portal.ct.gov/deep/about/miscellaneous/risk-assessment-of-artificial-turf-fields 
 

Massachusetts Dept. of Public Health (2015) 

 Indicates that the recent literature continues to "…suggest that exposure opportunities to artificial 
turf fields are not generally expected to result in health effects." 

 https://www.mass.gov/info-details/artificial-turf-
fields#:~:text=To%20date%2C%20scientific%20research%20mostly%20concludes%20that%20a
dverse,outcomes%20and%20exposure%20to%20crumb%20rubber%20in%20ATF. 

 

Connecticut Dept. of Public Health (2010) 

 The evaluation concludes, "Based upon these findings, the use of outdoor and indoor artificial 
turf fields is not associated with elevated health risks." 

 https://portal.ct.gov/-/media/deep/artificialturf/dphartificialturfreportpdf.pdf 

 

CalOEHHA (2010) 

 Seven VOCs were evaluated in a screening risk assessment and all were found to be below health 
based screening levels. Interestingly, the report notes that increasing temperatures were not 
correlated with increasing VOC levels from the fields. 

 Skin abrasions were possible; CalOEHHA did not recommend disinfecting the turf fields. 

https://www.rivm.nl/en/news/playing-sports-on-synthetic-turf-fields-with-rubber-granulate-is-safe#:%7E:text=New%20research%20by%20the%20Dutch%20National%20Institute%20for,released%20from%20the%20granulate%20in%20very%20low%20quantities
https://www.rivm.nl/en/news/playing-sports-on-synthetic-turf-fields-with-rubber-granulate-is-safe#:%7E:text=New%20research%20by%20the%20Dutch%20National%20Institute%20for,released%20from%20the%20granulate%20in%20very%20low%20quantities
https://www.rivm.nl/en/news/playing-sports-on-synthetic-turf-fields-with-rubber-granulate-is-safe#:%7E:text=New%20research%20by%20the%20Dutch%20National%20Institute%20for,released%20from%20the%20granulate%20in%20very%20low%20quantities
https://portal.ct.gov/deep/about/miscellaneous/risk-assessment-of-artificial-turf-fields
https://www.mass.gov/info-details/artificial-turf-fields#:%7E:text=To%20date%2C%20scientific%20research%20mostly%20concludes%20that%20adverse,outcomes%20and%20exposure%20to%20crumb%20rubber%20in%20ATF
https://www.mass.gov/info-details/artificial-turf-fields#:%7E:text=To%20date%2C%20scientific%20research%20mostly%20concludes%20that%20adverse,outcomes%20and%20exposure%20to%20crumb%20rubber%20in%20ATF
https://www.mass.gov/info-details/artificial-turf-fields#:%7E:text=To%20date%2C%20scientific%20research%20mostly%20concludes%20that%20adverse,outcomes%20and%20exposure%20to%20crumb%20rubber%20in%20ATF
https://portal.ct.gov/-/media/deep/artificialturf/dphartificialturfreportpdf.pdf
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 https://oehha.ca.gov/risk-assessment/document/safety-study-artificial-turf-containing-crumb-
rubber-infill-made-recycled 

  

New York City Department of Health and Mental Hygiene (2009) 

 A risk assessment was not deemed to be necessary based on the lack of detected and/or elevated 
concentrations. 

 https://www.nytimes.com/2008/05/15/nyregion/15turf.html#:~:text=A%20draft%20report%20co
nducted%20on%20behalf%20of%20the,major%20health%20hazards%20for%20people%20playi
ng%20on%20them. 

 

New York State Department of Environmental Conservation and New York State Department 
of Health (2009) 

 "A public health evaluation was conducted on the results from the ambient air sampling and 
concluded that the measured levels of chemicals in air at the Thomas Jefferson and John Mullaly 
Fields do not raise a concern for non-cancer or cancer health effects for people who use or visit 
the fields." 

 https://extapps.dec.ny.gov/docs/materials_minerals_pdf/crumbfacts.pdf 

 

US EPA (2009) 

 Concludes, "On average, concentrations of components monitored in this study were below levels 
of concern; however, given the very limited nature of this study (i.e., limited number of 
components monitored, samples sites [sic], and samples taken at each site) and the wide diversity 
of tire crumb material, it is not possible to reach any more comprehensive conclusions without the 
consideration of additional data."  

 https://cfpub.epa.gov/si/si_public_record_report.cfm?Lab=NERL&dirEntryId=215113&simpleSe
arch=1&searchAll=EPA%2F600%2FR-09%2F135 

 

CPSC (2008) 

 No risk from lead 

 https://www.cpsc.gov/Newsroom/News-Releases/2008/CPSC-Staff-Finds-Synthetic-Turf-Fields-
OK-to-Install-OK-to-Play-On 

 

CalOEHHA 2007  

 Found that none of the scenarios evaluated were associated with unacceptable risks 

 https://www2.calrecycle.ca.gov/Publications/Details/1206 

https://oehha.ca.gov/risk-assessment/document/safety-study-artificial-turf-containing-crumb-rubber-infill-made-recycled
https://oehha.ca.gov/risk-assessment/document/safety-study-artificial-turf-containing-crumb-rubber-infill-made-recycled
https://www.nytimes.com/2008/05/15/nyregion/15turf.html#:%7E:text=A%20draft%20report%20conducted%20on%20behalf%20of%20the,major%20health%20hazards%20for%20people%20playing%20on%20them
https://www.nytimes.com/2008/05/15/nyregion/15turf.html#:%7E:text=A%20draft%20report%20conducted%20on%20behalf%20of%20the,major%20health%20hazards%20for%20people%20playing%20on%20them
https://www.nytimes.com/2008/05/15/nyregion/15turf.html#:%7E:text=A%20draft%20report%20conducted%20on%20behalf%20of%20the,major%20health%20hazards%20for%20people%20playing%20on%20them
https://extapps.dec.ny.gov/docs/materials_minerals_pdf/crumbfacts.pdf
https://cfpub.epa.gov/si/si_public_record_report.cfm?Lab=NERL&dirEntryId=215113&simpleSearch=1&searchAll=EPA%2F600%2FR-09%2F135
https://cfpub.epa.gov/si/si_public_record_report.cfm?Lab=NERL&dirEntryId=215113&simpleSearch=1&searchAll=EPA%2F600%2FR-09%2F135
https://www.cpsc.gov/Newsroom/News-Releases/2008/CPSC-Staff-Finds-Synthetic-Turf-Fields-OK-to-Install-OK-to-Play-On
https://www.cpsc.gov/Newsroom/News-Releases/2008/CPSC-Staff-Finds-Synthetic-Turf-Fields-OK-to-Install-OK-to-Play-On
https://www2.calrecycle.ca.gov/Publications/Details/1206
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New Jersey Dept. of Environmental Protection (2007) 

 Concludes, "Insufficient information was found to perform a complete formal exposure 
assessment/risk characterization on crumb rubber for the stated outdoor use at this time due to 
existing data gaps in the available information.  After reviewing the information available, with 
the possible exception of allergic reactions among individuals sensitized to latex, rubber and 
related products, there was no obvious toxicological concern raised that crumb rubber in its 
intended outdoor use on playgrounds and playing fields would cause adverse health effects in the 
normal population. " 

 https://dep.nj.gov/wp-content/uploads/dsr/turf-crumb-rps.pdf 

 

 
  

https://dep.nj.gov/wp-content/uploads/dsr/turf-crumb-rps.pdf
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