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Here is what we know so far… 

• News outlets have reported on young athletes  
diagnosed with cancers with their common trait 
that they played on fields using crumb rubber 
derived from tire scrap  

• Tires have known carcinogens, neurotoxins, etc. 
• Despite suppliers claims, these toxicants are 

bio-available (more later) 
• EPA and CPSC recalled their assurances of its 

chemical safety for children 
• No long-term studies have been conducted 
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Here is what I know… 

• Risk analyses are based upon dose-response 
data derived from animal studies and are 
extrapolated to humans which leaves a lot of 
room for uncertainty 
• For instance Safety Factors can vary 4 orders of 

magnitude 
• Synergistic effects are known to occur (both 

additive and multiplicative) 
• Children can react differently to toxicants and 

are particularly susceptible to carcinogens since 
their bodies are actively growing 3 



Here is what I have learned… 

• Zhang et al. (2008) measured PAHs levels 
above health-based soil standards 
 

• Chemical make-up is highly variable 
 

• Risk analyses to-date have been based on a 
very limited number of target compounds and 
have neglected synergistic (additive and 
multiplicative) effects 
 
 

Zhang, J., Han, I.-K., Zhang, L., Crain, W., 2008. Hazardous chemicals in synthetic turf 
materials and their bioaccessibility in digestive fluids. J. Exposure Sci. Environ. 
Epidemiol. 18, 600–607. 
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Here is what I have learned… 

• Studies conducted thus far have been very 
limited in scope: 
• Of the several hundred most abundant SVOC 

(includes PAHs) present in synthetic bio-fluids 
exposed to crumb rubber, only 1 had toxicological 
data (Toluene) 

• The rest are complete unknowns 
• These several hundred SVOCs constituted only 10% of 

the compounds identified from a database of 64,000 
compounds 

• ~50% of the unique compounds found could not be 
identified  

Pavilonis, B, et al. (2014). "Bioaccessibility and Risk of Exposure to Metals and SVOCs in Artificial Turf Field Fill 
Materials and Fibers Bioaccessibility and Risk of Exposure to Metals and SVOCs". Risk analysis (0272-
4332), 34 (1), p. 44. 
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What does that mean? 
Peaks Found 

(Several 1000s) 

Unidentified 
Compounds 

Identified 
Compounds 

10% Most Abundant 
(Several 100s) 

 Only 1 Compound 
Found to have  

Toxicological Data 
(Toluene) 

 

1000s of known and unknown chemicals  
with unknown toxicological effects that are bio-available 

 Pavilonis, B, et al. (2014). "Bioaccessibility and Risk of Exposure to Metals and SVOCs in Artificial Turf Field Fill 
Materials and Fibers Bioaccessibility and Risk of Exposure to Metals and SVOCs". Risk analysis (0272-
4332), 34 (1), p. 44. 
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Digestive Extract 
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Lead Concerns 
From: Bioaccessibility and Risk of Exposure to Metals and SVOCs in Artificial Turf Field Fill Materials 

and Fibers 

Risk Analysis 
Volume 34, Issue 1, pages 44-55, 11 JUN 2013 DOI: 10.1111/risa.12081 
http://onlinelibrary.wiley.com/doi/10.1111/risa.12081/full#risa12081-fig-0001 

Dermal route was not included in model, however, “Of all the exposure routes, dermal 
was generally found to be primary route of metal exposure” 
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Quotes from Dr. Philip Landrigan 

• Qualifications: He is Dean of global health at 
New York's Mt. Sinai Hospital and a top expert 
on the effect of chemicals on children 

• "Children go to playgrounds almost daily,…That 
sort of cumulative exposure results in a buildup 
in their body of these toxic chemicals, and can 
result in a buildup of cellular damage that's 
caused by these chemicals, that can then result 
in disease years or decades later." 

http://www.nbcnews.com/news/investigations/rubber-mulch-safe-surface-your-childs-
playground-n258586 
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More Quotes from Dr. Philip 
Landrigan 

• "Little children should not be put in a situation 
where they're forced to be in intimate contact 
with carcinogenic chemicals,“ 

• Currently available studies on rubber infill are 
"inadequate.“ There is not one study that 
attempts to measure the effects that long-term, 
repeated exposure to tire shreds or ground 
rubber could have on young children. 
[paraphrased from NBC News] 
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More Quotes from Dr. Philip 
Landrigan 

• Behavioral traits unique to children, like putting 
things in their mouths, increase their risk of 
exposure. They breathe, eat and drink more 
relative to their body weight than adults. They 
also have many more years of life in which to 
develop disease triggered by early exposure to 
a carcinogen. [paraphrased from NBC News] 

• "Children's cells and organs are rapidly growing 
and developing, developmental processes are 
very complex. They're easily disrupted." 
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More Quotes from Dr. Philip 
Landrigan 

• "Butadiene is a known human carcinogen, 
styrene is a neuro-toxic chemical. It can cause 
injury to the brain and nerves. Truck tires also 
contain other toxic chemicals. All of these 
chemicals that are part and parcel of the tires 
get into the crumb…" 
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From Llompart et al. (2013) 

"Uses of recycled rubber tires, especially those 
targeting play areas and other facilities for 
children, should be a matter of regulatory 
concern.“ 

 

Llompart, M  et al. (2013). "Hazardous organic chemicals in rubber recycled tire playgrounds and 
pavers". Chemosphere (Oxford) (0045-6535), 90(2), p. 423. 
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Fall Safety 

• 2007 California Study found: 
• A 69% failure rate for rubberized playground 

surfaces using attenuation standards (n = 32). 
• A 100% pass rate for surfaces made of wood chips 

using attenuation standards (n = 5).   

State of California-Office of Environmental Health Hazard Assessment (OEHHA), Contractor’s Report to the 
Board. Evaluation of Health Effects of Recycled Waste Tires in Playground and Track Products. January 
2007.http://www.calrecycle.ca.gov/publications/Documents/Tires%5C62206013.pdf 
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Changing Attitudes 
• Kennedy Catholic High School in Burien, WA 

changed from using scrap-tire based crumb 
rubber to a scrap-shoe sole based crumb rubber 
made by Nike spending $40,000 more 

• Stadium in Ocean City, NJ halted due to 
concern over crumb rubber chemical safety 

• A Democratic congressman from New Jersey, 
Frank Pallone, has called for a federal study on 
any health risks associated with crumb rubber 
on the thousands of sports fields across the 
country. 
 

http://www.huffingtonpost.com/2014/10/16/artificial-turf-cancer-crumb-rubber_n_5997228.html 
http://www.nbcnews.com/news/investigations/high-school-cancels-crumb-rubber-turf-field-after-nbc-report-n226606 
http://www.nbcnews.com/news/investigations/another-turf-field-cancelled-after-nbc-news-report-n227436 
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Bottom Lines 
• There is too much uncertainty surrounding the 

chemical safety for the use of recycled tire scrap 
products in playgrounds 
• Are the toxicants harming our kids? 
• Could this affect some of them 20 or 30 years down 

the road? 
• What about the kids with genetic predispositions to 

cancer or other maladies? 
• Do we want our kids to be the experimental 

evidence? 
• When is that next study coming out that will tell 

us definitively that this is safe? 
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Here is what should be done… 

• Use of the Precautionary Principle – 
"When an activity raises threats of harm to human health 

or the environment, precautionary measures should be 
taken even if some cause and effect relationships are 
not fully established scientifically. In this context the 
proponent of an activity, rather than the public, should 
bear the burden of proof. The process of applying the 
precautionary principle must be open, informed and 
democratic and must include potentially affected 
parties. It must also involve an examination of the full 
range of alternatives, including no action." -
 Wingspread Statement on the Precautionary 
Principle, Jan. 1998 37 



Here is what could be done… 

Untreated  
Wood Mulch 

Woven 
Geotextile 

Geonet 
Underdrain 1%-2% Slope 

Cross-Section 
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Sections at a time 

Geotextile 
Wrap 

Tire or Wood 
Chips 39 



Questions? 

40 
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