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Preliminary Assessment of the Toxicity from Exposure to Crumb
Rubber: its use in Playgrounds and Artificial Turf Playing Fields

Thomas Ledour, Ph.D., Research Sciensist
Abstract

Crumb rubber consksts of recycled, destructively chippedipulverized, used automobile tires. This material is produced by a varialy
of methods such as grinding, chipping, softening with various agents, freezing, then shredding, chipping, ele. As a result of these
processes and various post-production processes, various amounts of the “additivesfcomponents” used in the orginal produc-
tion of the fire, besides rubber, occur in the crumb rubber.

Crumb rubber has been used in playgrounds because of its ability to minimize impact falls betier than wood mulches of various
kinds. As may be imagined, thera are significant differences in quality and sizes varying from producer to producer depending on
the method of produciion. Various producers make claims that their product is 95% steel free, non-toxic, fade resistant, stable, will
not blow away, elc. Many of the claims made for various products containing crumb rubber lack independent substantiation.  In
addiion, some commencial mulch and potting soll products that contain crumb rubber do not mention this ingredient on the label
and reportedly there are no requirements for tham to do so.

Fractured rubber from tires is high in leachable zing, a known phytotoxic element that can kill omamental plants and prevent crops
such as peanuts from growing. Rufus Chaney (2005) of the U.S. Department of Agriculture foliowing the research for 20 years
says that the majority of research leads to the conclusion that for the zinc factor slone, ground or chipped rubber should never be
used in gardens or composts. While phytotoxicity to omamental plants and crops from high zinc content is known (Chaney, 1883),

some producers advertise this fact as an advantage for their product, in that it inhibits weed growth.

Toxicology

Thera is very limited information available on independsant
toxiclty safety assessment studies (wilh peer review, nol
designed or funded by either the rubber or recycled rubber

industry} concerning environmental and human safety
aspects of crumb rubber products.

A study in the Netherlands examined artificial turf football

pitches for the potential effects of components in rubber infill -

ard its distribution in the environment (Verschoor, 2007). It
reported the risks of zinc to public health are of no concern:
the human toxicity of zinc is low and the World Health
Organization drinking watar criterion is not exceeded.
However, environmental quality standards for zinG in surface
and groundwater were axceeded, Zinc from rubber infill is
gither emitted mainly to the surface water, when a drainage
systemn has been constructed on clay or peat soils, or
mainly to groundwater in naturally well-dreined sandy soils.
Aging of the rubber crumbs appeared to be of major
importance for estimating zinc releases,

A fleld trial was conducted to evaluate the water quality
effects of tire shreds placed above the water table
(Humphrey and Katz, 2001b). Samples were collected in
three 3-meter square geomembrane-lined basins located
beneath the shoulder of a road. Two of the basins were
ovarlain by 0.61 meter of tire shreds with a 75-mm maxi-
mum slze topped by 0.72 to 1.37 meters of granular sail.
The basin serving as a control was overain with 0.72 meter
granular soil. Quarterly samples for inorganic constituents
were taken from January 1994 through June 1989,
Samples were taken for volatile and samivolatile arganic

compounds on three dates. Filtered and unfiltered 2amples
were analyzed for the following substances that have a primary
drinking water standard: barium, cadmium, chromium, lead,
and selenium. Thers was no evidence that the presence of tire
shreds altered the concentrations of the substances from the
naturally occurring background levels. There was no evidence
that tire shreds increased the levels of aluminum, zineg,
chioride or sulfate, which have secondary (aesthetic) drinking
water standards. In & few samples, iron levels exceeded the
secondary standard. Manganese levels consistently exceaded
the secondary standards. Three sets of samples were tested
for organics. Negligible levels of organics were found.

In 2005, Sullivan reporied that the most significant health effect
resulting from direct exposure to tire rubber appears to be
either allergic or toxic dermalitis. It is estimated that 6% 1o 12%
of the population is allergic to rubber in some form. The basis
of these concems are from studies that show rubber workers
and workers in tire production have greater incidence of
chronic cough, chronic phlegm, chronic bronchitis, shortness
of braath, and tightness in the chest than unexposed workers.

While this is probably true given the information avallable at

this time on crumb rubber, data gaps do remain in the informa-
fion availabie for this product.

Potential exposure pathwavs
imhalation exposure

Crumb rubber includes some level of dusts and small par-
ficles in the material. As this material is used as intended, due






