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Toxic Exposure Considerations Surrounding Tire 
Crumb Rubber 
Artificial turf fields carry many benefits, including expanded time of play and lower 
maintenance costs.  The question remains, will further research into the risks posed by a key 
ingredient – tire crumb rubber – force schools and municipalities to reconsider whether the 
danger outweighs the benefits? 

 

Whether you’re a soccer parent or an elite college player, you have come to know one of the more recent 
annoyances to replace getting grass stains out of uniforms: those little black pellets that cling to socks 
and knees and find their way all over the home.  “Crumb rubber”, “tire crumb” or “tire crumb rubber” has 
become a preferred infill for many artificial turf fields over the years, now present in more than 12,000 
multi-use sports fields and playgrounds in North America.1   

In addition to the at-home clean-up nuisance, crumb rubber intensifies the temperature on the field.  
While some studies have shown only minor increased temperature ranges on turf as opposed to grass, 
most studies show heat increases of 35 to 55 degrees (or more) on a clear sunny day.2  Players and 
administrators can work their way around the heat dilemma with simple fixes like good hydration, 
adequate breaks, and keeping a close eye on players for signs of heat stress.   

There are other potential dangers that, unlike heat stress, are not easy to diagnose and may not manifest 
themselves for years or even decades.  Interest in potential long term negative effects of tire crumb 
rubber exposure have grown in recent years.  It has reached the point where a cross-agency federal task 
force – involving the U.S. Environmental Protection Agency (EPA), the Centers for Disease Control and 
Prevention / Agency for Toxic Substances and Disease Registry (CDC/ATSDR), and the U.S. Consumer 
Product Safety Commission (CPSC) – is in the midst of an in-depth review of the available science, and 
conducting novel research of its own, to better determine the potential hazards of tire crumb rubber 
fields.  Their review may take the side of the existing scientific consensus, which is that while there are 
certain carcinogenic and non-carcinogenic toxins, tire crumb rubber is reasonably safe and acceptable.  
On the other hand, the task force may find that exposure danger outweigh the risks.   

 

 

                                                   
1
  Federal Research Action Plan on Recycled Tire Crumb Used on Playing Fields and Playgrounds, released December 

30, 2016 (available at https://www.epa.gov/chemical-research/december-2016-status-report-federal-research-action-plan-

recycled-tire-crumb) (“Federal Status Report”).   
2
    See  New York State Department of Health Fact Sheet: Crumb Rubber Infilled Synthetic Turf Athletic Fields (August 

2008), available at https://www.health.ny.gov/environmental/outdoors/synthetic_turf/crumb-

rubber_infilled/fact_sheet.htm.  
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What is Crumb Rubber? 

Many artificial turf fields of the last 10-15 years are not the rock solid Astro-Turf carpets of old.  Newer 
versions are more complex and designed to have a closer look and feel to natural grass.  Divided into 
layers, the turf consists of a solid base, long plastic blades of “grass”, and a soft infill to help the blades 
stand up and to provide cushion.  One of the more prevalent infills is crumb rubber.  Crumb rubber most 
often consists of old tires that have been broken down into tiny pieces normally no more than a 
millimeter in diameter.  With upwards of 4.7 million tons of waste tire generated annually, crumb rubber 
presents a new life for old tires: in 2013 over 300,000 tons of used tires became playground mulch and 
over 150,000 tons went to playing fields.3 

 

                            

 

State of the Science 

Studies have generally found tire crumb rubber used in playgrounds and athletic fields to be reasonably 
safe.  Until the current cross-agency working group, one of the main federal positions on the matter 
came from a 2009 EPA study finding “concentrations of components monitored in this study were below 
levels of concern”.4  Subsequent studies have largely agreed with this assessment, in terms of air quality 
directly above fields and water quality on and in the surrounding areas.5  One study found minimal 
exposure, and with respect to exposure to potentially carcinogenic substances via inhalation on the field, 
found that people faced higher exposure levels from city traffic.6  Additionally, recycled rubber and 
synthetic turf industry groups announced in November 2016 that they would voluntarily adopt testing 
standards to ensure crumb rubber maintains safe levels of hazardous metals.7 

But the fact remains that tire crumb rubber is made of tires.  It contains a range of organic contaminants 
and heavy metals that could be released into the air above the field, into water on and around the field, 

                                                   
3
  Federal Status Report (p.8-13). 

4
  Highsmith, R. et al., A Scoping-Level Field Monitoring Study of Synthetic Turf Fields and Playgrounds, U.S. 

Environmental Protection Agency,  2009. (available at 

https://cfpub.epa.gov/si/si_public_record_report.cfm?dirEntryId=215113&simpleSearch=1&searchAll=EPA%252F600%252FR-

09%252F135).  
5
  See Cheng, H., et al., Environmental and Health Impacts of Artificial Turf, Environ. Sci. Tech 2014 Feb 18 (available at 

http://www.ncbi.nlm.nih.gov/pubmed/24467230).  
6
  See Ruffino, B. et al., Environmental-sanitary risk analysis procedure applied to artificial turf sports field, Environ. Sci. 

Pollut. Res. Int. 2013 July. (available at http://www.ncbi.nlm.nih.gov/pubmed/23329128).  
7
  The standard is ASTM F3188-16, Standard Specification for Extractable Hazardous Metals in Synthetic Tuf Infill 

Materials, cited in Federal Status Report at 13. 
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or otherwise get into athletes’ bodies from direct contact on the field.  Some of the compounds in crumb 
rubber have been labeled carcinogens by the International Agency for Cancer Research (IARC) and/or 
California’s Prop 65, or otherwise raise concerns from parents and players alike: heavy metals like 
mercury, zinc, lead, arsenic, cadmium; polycyclic aromatic hydrocarbons (PAHs); and potentially other 
substances not sufficiently studied.8 

While crumb rubber may contain carcinogens or toxic non-carcinogens proving significant exposure, let 
alone a specific causal link to cancer in exposed individuals, has not yet happened.  This has not 
prevented alarming news reports and anecdotal evidence.  One of the more significant ongoing stories 
surrounded an informal data collection by University of Washington soccer coach Amy Griffin.  As NBC 
News reported in late 2014 (and other mediums like ESPN have subsequently reported), she found 38 
soccer players –34 of them goalies– who had been diagnosed with cancer.  That figure has since grown to 
220 athletes, including 102 goalkeepers out of 166 soccer players.  All had spent significant time playing 
on artificial turf.  Goalkeepers in particular are in constant contact with the turf, in particular when 
practicing – thus one could reason an enhanced exposure to the crumb rubber.9  But this was not a 
scientific data set.  Further, when compared against expected cancer rates, a Washington State 
Department of Health study released research showing a lower rate of observed cancers versus expected 
cancer cases.10   

 

What’s Happening Now?  Updates from the Federal Status Report 

Federal agencies that have previously found artificial turf fields with crumb rubber to be safe have 
allowed that more research should be done.  In February 2016, three agencies – the (EPA), the CDC / 
ATSDR, and the CPSC launched a coordinated action plan to study the safety of crumb rubber fields and 
playground surfaces.  Called Federal Research Action Plan on Recycled Tire Crumb Used on Playing Fields 
and Playgrounds,11 the effort seeks to (1) fill important data and knowledge gaps; (2) better define what 
is in crumb rubber; and (3) identify methods of exposure.  The group is working with stakeholders – 
parents and athletes, administrators, and state and private sector researchers.  This includes building off 
of CPSC collaboration with California’s Office of Environmental Health Hazard Assessment (OEHHA), 

                                                   
8
  Lists of potentially toxic substances contained in tire crumb rubber vary depending on the extent of the particular 

study, the sample set, and other factors.  This is one of the reasons the Federal agencies are conducting a comprehensive 

study.  For examples of studies that have found the cited and other substances, see: An Assessment of Chemical Leaching, 

Releases to Air and Temperature at Crumb-Rubber Infilled Synthetic Turf Fields, New York State Dept. of Environmental 

Conservation (May 2009) (available at http://www.dec.ny.gov/chemical/46856.html); see also Safety Study of Artificial Turf 

Containing Crumb Rubber Infill Made From Recycled Tires, California Department of Resources Recycling and Recovery, 

October 2010 (available at http://www.calrecycle.ca.gov/publications/Documents/Tires%5C2010009.pdf); see also the 

discussion of the Literature Review and Gap Analysis in the Federal Status Report.  
9
  Hannah Rappleye, How Safe is the Artificial Turf Your Child Plays On?, NBC News 08 Oct. 2014 (available at 

http://www.nbcnews.com/news/investigations/how-safe-artificial-turf-your-child-plays-n220166).  More recent numbers 

reported by Peter Andrew Hart, Worries Mount Over Potential Link Between Artificial Turf and Cancer, The Huffington Post, 

14 April 2016 (available at http://www.huffingtonpost.com/entry/cancer-artificial-turf-crumb-

rubber_us_570960a3e4b0142232493441) (“Hart, Worries Mount”); see also Julie Foudy, Turf Wars: How Safe Are the Fields 

Where We Play?, ESPNW, published Nov. 24, 2015 (available at http://www.espn.com/espnw/news-

commentary/article/14206717/how-safe-fields-where-play) (“Foudy, Turf Wars”). 
10

  Washington State Department of Health, Investigation of Reported Cancer Among Soccer Players in Washington 

State, January 2017 (available at http://www.doh.wa.gov/Portals/1/Documents/Pubs/210-091.pdf).  
11

  https://www.epa.gov/chemical-research/federal-research-recycled-tire-crumbs-used-playing-fields  
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which has already been studying the potential health effects associated with crumb rubber fields and 
playgrounds.12 

Two action items of the joint effort of particular interest are the testing of what precisely is in crumb 
rubber and better understanding methods of exposures.  To the first question the agencies are seeking to 

the range of potential substances in crumb rubber and also to determine what chemicals and understand 
substances can be released via heat, water, skin contact, etc.  On exposure methods, the agencies 
reviewed research and are devising their own pilot-scale exposure studies to determine factors like (a) 
activity patterns for athletes (duration, nature, etc.); (b) low- and high-end exposure scenarios; and (c) 
other factors like field maintenance and ingredient degradation.     

The task force issued its status report on December 30, 2016 to provide a summary of the activities to-
date, including stakeholder outreach, a comprehensive literature review / gap analysis and research 
summaries. The Federal Status Report did not include any preliminary findings and estimated it would 
have results later in 2017.13 

The agencies’ goals for the literature review were to gather information and identify potential areas for 
future research.  Eighty-eight references were identified and categorized.  The review was detailed, but in 
short it identified gaps in many areas including (1) locations such as playgrounds and indoor fields as 
opposed to outdoor fields; (2) epidemiological studies; (3) metal exposure (e.g., lead and zinc); and (4) 
overall exposure factors like dermal and ingestion risks, exposure through broken skin, biomonitoring, 
and cumulative exposure assessments.14  

The Federal Status Report then provided an update on its tire crumb rubber characterization sample 
analyses and its exposure analyses.  It did not provide preliminary results for either, only indicating the 
state of progress for analyses in each category.  It clearly pointed out, however, that the federal analyses 
are intended to be more comprehensive than any other research project previously attempted or 
reported upon.  Based on the information detailing the range of source materials, testing parameters, 
and exposure scenarios currently planned or underway, this would seem to be the case. 

In the end, the agencies – and the general public – should have a much better idea of what chemicals are 
in tire crumb rubber and thus to what, and how, people are exposed.  As mentioned earlier, the Federal 
Status Report identified significant gaps in research into dermal and ingestion exposure, for example.  
Given the media attention to goalies and the easy-to-understand concept of goalies’ increased rate of 
dermal exposure, putting all this information together may have one of two results. (1)  It will confirm the 
existing (disputed) consensus that there is no causally significant link between tire crumb rubber and 
cancer and other ailments.  Or: (2) It may offer strong scientific evidence that exposure to tire crumb 
rubber may have caused a generation of young athletes to be dangerously exposed to toxins. 

 

 

 

 

                                                   
12

  For updates on the California OEHHA study, please see http://oehha.ca.gov/risk-assessment/synthetic-turf-studies.    

While this paper focuses on tire crumb rubber on athletic fields, the Federal Status Report also focuses on the CPSC’s research 

into tire crumb rubber playground surfaces. See, Federal Status Report (e.g., p.26). 
13

  See Federal Status Report. 
14

  See Federal Status Report, including Table 1. 
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How Serious are the Litigation Exposure Risks? 

The Federal Status Report was only the first step in their research process.  Its cautious language indicates 
casting blame based on its eventual findings may be left to legislators and, inevitably, the plaintiffs’ bar – 
and that is only if the agencies take a strong enough position based on the results of the research.  

Given considerable research indicating the relative safety of crumb rubber, one would hope there is little 
danger of the new federal research resulting in a scathing indictment of fields utilizing tire crumb rubber.  
But we cannot be sure.  Nor can we be sure that even if the federal studies report that crumb rubber is 
generally safe, a carcinogenic link that may not surface in 5 years, 15 years, or further into the future.  A 
number of municipalities have at least temporarily banned installations of crumb rubber fields, including 
Hartford, Connecticut; Concord, Massachusetts; Montgomery County, Maryland; New York City and the 
Los Angeles Unified School District;15 or like San Francisco have already engaged in lengthy court battles 
over new field installations.16  Should the research eventually conclude tire crumb rubber is not safe, 
there are alternative infills like sand, coconut husks, plastics, and ground up athletic shoes (though the 
cost of each may vary).  Whether a field owner is willing to chance another artificial option instead of 
dealing with the drawbacks of natural grass is another matter.   

A potential emerging question, particularly if the federal studies and other studies start to show a 
connection between crumb rubber and cancer, is who will be responsible for replacement costs and the 
litigation exposure from injured players.  Responsibility could fall on three different groups: the crumb 
rubber company that assured the material was safe; the turf company which actually sold and installed 
the crumb rubber; or the municipality or school that now owns the field.   

That liability analysis could come down to contract interpretation if the sales or installation contract 
included open-ended warranties or certain assurances as to safety.  Contracts may also contain 
limitations on liability and/or indemnification provisions.  If the contract is silent, how much the supplier, 
retailer and installer knew or should have known versus the current landowner will be an issue.  Even 
then, most states have strong common law or legislative duties imposed on schools and municipalities to 
provide safe places for its students and citizens to play (though many jurisdictions also have immunity 
statutes protecting against certain liabilities).   

The sheer scale of individuals exposed to tire crumb rubber creates a large pool of potential product 
liability plaintiffs.  While in many player injury cases assumption of risk might apply to certain hazards on 
the field, should crumb rubber turn out to truly be dangerous it would more likely than not qualify as a 
hidden and unanticipated hazard, thus eliminating any potential culpability on the part of players.  
Additionally, plaintiffs would be able to identify this as a product liability exposure, creating strict liability 
arguments that vary from state to state but could create a strong liability case for plaintiffs against all 
defendants involved in the manufacture, distribution, and maintenance of the fields.  The case will not be 
an easy one for plaintiffs.  Even if the federal agencies determine potential exposure to certain 
carcinogenic substances, this would only be general causation: in short, exposure to tire crumb rubber 
could result in exposure to toxin A which is a carcinogen.  A plaintiff would still have to prove specific 
causation: exposure to toxin A at a particular field or fields (or a particular “brand” of tire crumb rubber) 
caused the specific type of cancer in this specific plaintiff.    

 

 

                                                   
15

  See Hart, Worries Mount. 
16

  See Sierra Club v. City and County of San Francisco, CPF-12-512566 (San Francisco Co. Super. Ct. Sept. 30, 2015)(2015 

WL 5724809). 
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Conclusion 

It is current best practice, as with other potential sources of risk, to speak with your risk manager and 
legal counsel to plan ahead for the various contingencies and determine which course of action, if any, is 
right for you.  And consider preliminarily educating your constituents regarding the facts, including that 
federal agencies are working hard to come up with clear answers as to safety.  Finally, we should all keep 
updated on the results of the joint federal research, as such could determine the duty of schools and 
municipalities going forward.  Stay tuned.   

 

AIG’s Client Risk Solutions and Education Practice Group stand ready to help your institution manage risk.    

see For more information about AIG’s Education Insurance Solutions, 

http://www.aig.com/business/industry/education-and-public-entities 

For more information on solutions from AIG’s Client Risk Solutions at www.aig.com/CRS or please contact  

CRS@AIG.com or RiskConsulting@aig.com 

 

 

 

The information, suggestions and recommendations contained herein are for general informational purposes only.  This information has been 
compiled from sources believed to be reliable.  Risk Consulting Services do not address every possible loss potential, law, rule, regulation, 
practice or procedure. No warranty, guarantee, or representation, either expressed or implied, is made as to the correctness or sufficiency of any 
such service.  Reliance upon, or compliance with, any report in no way guarantees any result, including without limitation the fulfillment of your 
obligations under your insurance policy or as may otherwise be required by any laws, rules or regulations.  No responsibility is assumed for the 
discovery and/or elimination of any hazards that could cause accidents, injury or damage.  The information contained herein should not be 
construed as financial, accounting, tax or legal advice and does not create an attorney-client relationship. 

American International Group, Inc. (AIG) is a leading international insurance organization serving customers in more than 100 countries and 
jurisdictions. AIG companies serve commercial, institutional, and individual customers through one of the most extensive worldwide property-
casualty networks of any insurer. In addition, AIG companies are leading providers of life insurance and retirement services in the United 
States. AIG common stock is listed on the New York Stock Exchange and the Tokyo Stock Exchange.. Additional information about AIG can 
be found at www.aig.com | YouTube: www.youtube.com/aig | Twitter: @AIGinsurance | LinkedIn: www.linkedin.com/company/aig 

AIG is the marketing name for the worldwide property-casualty, life and retirement, and general insurance operations of American 
International Group, Inc. For additional information, please visit our website at www.aig.com. All products and services are written or provided 
by subsidiaries or affiliates of American International Group, Inc. Products or services may not be available in all countries, and coverage is 
subject to actual policy language. Non-insurance products and services may be provided by independent third parties. Certain property-
casualty coverages may be provided by a surplus lines insurer. Surplus lines insurers do not generally participate in state guaranty funds, and 
insureds are therefore not protected by such funds.       

© 2017 American International Group, Inc. All rights reserved.                                                                                                              01/17 3513D 


