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By Eric Schroder

Just the facts:

update on science and synthetic systems

D

DESPITE THE HEADSHAKES displayed by many sports turf
managers around the country when synthetic playing surfaces
come up in conversation, it is a fact that professionals should view
synthetics as valuable assets in providing safe playing surfaces for
their athletes.
As Bob Campbell, CSFM, former president of the Sports Turf
Managers Association, said in a recent interview in this magazine,
“We have to adapt and accept changes to survive and grow as a
profession. We have to be part of it or be left behind.”

For those readers currently maintaining synthetic fields or who
are anticipating doing so in the near future, SportsTurf here
attempts to provide summaries of the latest scientific information
available on several topics of interest. Simply reading headlines
might give you the impression that athletes on synthetic fields can
spontaneously combust from high temperatures, contract a killer
disease from a turf burn, or poison themselves with a face full of
recycled rubber. Many media reports are driven by environmental
and parent groups; we will provide info from the latest research
and hear from some of the major players in the synthetic industry
regarding three issues: high field temperatures, MRSA infections,
and toxicity. [Editor’s note: Later this year we will address the
actual installation process, what problems are being encountered,
and best practices to avoid them.]

Heat
In conditions of high humidity and high heat, synthetic turf
surface temperatures can become hot. While manufacturers of
new infill materials are touting the reduced temperatures their
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products produce versus crumb rubber, there is nothing in the
research literature that suggests much can be done about these
temps. Anecdotally, plenty of sports turf managers are irrigating
their surfaces before play (and hearing about it from taxpayers
who expected no water use on synthetic grass), while others recommend misting the athletes on hot days.
The latest science on the topic comes from the International
Society for Horticultural Science’s 2nd International Conference
on Turfgrass Science and Management for Sports Fields, held in
Beijing last year. Dr. Andy McNitt, grad student Tom Serensits,
and Penn State’s go-to turf assistant, Dianne Petrunak, produced
“Temperature Amelioration of Synthetic Turf Surfaces Through
Irrigation” (http://www.actahort.org/books/783/783_59.htm).
Here’s the abstract:
“Researchers have found that the surface temperatures of synthetic turf are significantly higher than natural turfgrass surfaces
when exposed to sunlight. Reports indicate the surface temperatures of traditional synthetic turf can be as much as 35-60°C higher than natural turfgrass surface temperatures. Surface temperatures of infill synthetic turf systems have been reported to be as
high as 93°C on a day when air temperatures were 37°C.
Researchers have concluded that the heat transfer from the surface
to the sole of an athlete’s foot is significant enough to contribute
to greater physiological stress that may result in serious heat related health problems.
“The objective of this study was to evaluate various methods of
reducing the surface temperature of synthetic turf surfaces.
Various irrigation and tarping regimes were used in an effort to
reduce surface temperature. Infill was also amended with calcined
clay in an effort to increase the water holding capacity and potential evaporative cooling of the infill media. Many of the regimes
tested were initially very successful in lowering surface temperature to that of natural turfgrass; however, these low temperatures
could not be maintained for periods of time equal to the length of
standard sporting events, although synthetic turf surfaces receiving irrigation did measure lower in surface temperature after 3
hours compared to unirrigated synthetic turf surfaces.”
Another study, published last December, “Environmental
Effects of Synthetic Turf Athletic Fields,” by the engineering,
landscape architecture and environmental science firm Milone &
MacBroom, found that “On hot sunny days, surface temp of the
fibers was 40-50 degrees hotter than ambient [means “surrounding”] temp; air temp at 2 inches above surface or under cloud
cover was near ambient. Crumb rubber was only a few degrees
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hotter than ambient. Watering the field had a short-term effect.”
(http://www.miloneandmacbroom.com/downloads/MMI%20Syn
%20Turf%20Study_Bristol_McDermott.pdf)
“Right now there is no effective and economically feasible way to
lower the surface temperature of infilled synthetic turf,” says Dr.
McNitt. “Many are working on lots of ideas but I don’t think anyone has solved it yet.” [Editor’s note: Dr. McNitt maintains a
research plot of various manufacturers’ infill synthetic surfaces; see
http://cropsoil.psu.edu/mcnitt/Infill.cfm for details of his research
to date.]
“This is one issue that the industry is working hard to address,”
says Rick Doyle, president of the Synthetic Turf Council (STC).
“Great strides have already been made through the introduction of
new fibers and infills that produce significant reductions in heat
absorption. I think you will see further improvements in this area in
the coming year.”
Darren Gill, director of marketing for FieldTurf, says, “While an
artificial turf surface is warmer at the base, it isn’t any warmer at the
key levels which could lead to heat stroke. This conclusion can be
supported by the data that has been collected at the NCAA and
high school levels, as we have seen a reduction of heat stress injuries
on artificial turf. For clients who have a concern over the field temperature, we do recommend misting the field with some water.”

Toxicity
Despite a growing body of scientific evidence to the contrary,
some parents, environmental groups, and a few in the medical community continue to loudly voice concerns about synthetic turf’s
safety. Do these fields contain lead or other carcinogens that can be
ingested by kids or other users? they ask. Has enough research been
done?
There have been several local threats on banning installations
until more research is in; meanwhile, the synthetic turf community
continues to point to answers from science that show there are no
health issues for anyone playing on their fields. Or playgrounds,
since the First Family’s White House playset sits on recycled tires.
Current research has shown turf fibers (on new generation of
fields rather than original AstroTurf products) are lead-free, do not
leach, and that crumb rubber infill is neither ingestible nor inhalable. Both the states of New Jersey and New York cycled through
the concerns and questions and arrived at “Let them play” decisions. Other states, including California and Connecticut, are currently testing.
Synthetic system manufacturers also point across the Atlantic,
where Europeans have been playing on artificial turf longer than we
have here; studies there have found no health risks. As Darren Gill,
director of marketing for FieldTurf, wrote in a recent newspaper
column, “Simply put, since the industry’s early installs 15 years ago,
no illness has ever been shown to be related to play on artificial
turf.”
The latest scientific report we found is from the New York
Department of Environmental Conservation and Department of
Health, released May 29, 2009. This study concluded that crumb
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rubber material used in synthetic turf fields poses no significant
environmental threat to air or water quality and poses no significant
health concerns (http://www.dec.ny.gov/chemical/8792.html).
Major conclusions included:
• There is no significant threat from chemicals leaching into surface water and groundwater. While some chemicals can be released
from crumb rubber over time, they are in small concentrations and
are reduced by absorption, degradation and dilution, resulting in no
significant impact on groundwater or surface water.
• Lead concentrations in crumb rubber are well below federal
hazard standards for lead in soil and do not represent a significant
source of lead exposure.
• Levels of chemicals in the air at synthetic turf fields do not raise
a significant health concern.
New York state scientists conducted lab tests on crumb rubber
samples obtained from manufacturers and conducted tests at synthetic fields. They tested for leaching, exposure to acid rain and acid
digestion, exposed samples to a range of temperatures to observe
impacts, assessed chemical particle sizes for their potential to move
through soil and air, collected soil samples at wells down-gradient
from existing synthetic turf fields and measured air samples upwind
and downwind of such fields.
Environment and Human Health, Inc. (EHHI) is an example of
an organization that is concerned with these issues. This nonprofit
is “dedicated to protecting human health from environmental
harms through research, education and the promotion of sound
public policy.” Its members include doctors, public health professionals and policy experts.
EHHI teamed with the Connecticut Agricultural Experiment
Station (CAES) to determine the chemicals released into the air and
water under ambient conditions. One set of experiments tested the
leaching potential of the metals from samples of tire crumbs and
one sample from commercial rubber mulch. A second set of experiments tested the chemicals released from crumb rubber and commercial rubber mulch. CAES said the study conclusively demonstrated that the tire crumbs and tire mulch release chemical compounds into the air and ground water, constituting a chemical exposure for humans and the environment. They also concluded that
“There are still data gaps that need to be filled in and additional
studies are warranted.”
However, the Connecticut Department of Public Health
(CDPH) responded to this study by stating their review “does not
find any reason to stop installation of these fields. Currently there
are no federal or state limits on the installation of crumb rubberbased turf fields. Therefore, it is up to towns to make a case-by-case
decision on whether artificial turf is the right choice for a particular
setting. While we see no health evidence to stop installations, DPH
acknowledges that much of the information is very recent and this
area is rapidly evolving. Additionally, the potential exposures and
risks have not been fully characterized. DPH recommends that
towns consider these uncertainties as part of the array of issues evaluated when deciding whether to install artificial turf fields (e.g.,
cost, maintenance, public acceptability).”
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Concerns about the exposure of children to excessive levels of
lead in synthetic turf were raised after the metal was detected on
some playing fields in New Jersey several years ago. In April 2008,
the US Consumer Product Safety Commission (CPSC) agreed to
investigate artificial turf fields to evaluate the risk. They evaluated
many school and government-owned athletic fields, and although
some older fields were found to contain lead, the commission concluded that young children are not at risk of lead poisoning as a
result of synthetic turf (http://www.cpsc.gov/cpscpub/prerel/
prhtml08/08348.html).
STC’s Doyle says, “We are pleased to see that recent studies
conducted by independent environmental firms on behalf of
state agencies validate the safety of synthetic turf and crumb rubber. We’ve always relied on science to support our statements
of safety.”

MRSA
Outbreaks of skin infections associated with sports teams caused
by Staphylococcus aureus bacteria that are resistant to many antibiotics have been increasing, according to public health officials.
These resistant strains of ‘’staph’’ are known as MRSA.
Studies have been conducted on whether staph can live in the
synthetic turf environment. In published reports (Kazakova et al.
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2005) and (Begier et al. 2004) said two possible risk factors for
contracting a MRSA infection from synthetic turf fields were a) an
increased risk for skin abrasions and other injuries leading to open
wounds and b) whether the fields themselves harbor the bacteria.
These two studies were conducted with football teams to determine the relationship between synthetic turf and MRSA infections
and both concluded that skin abrasions and turf burns caused by
synthetic turf provide a means of access for the MRSA infection.
However, in both cases it was found that physical contact (due to
position played), body shaving, equipment sharing, and poor sanitary practices in the locker rooms and training facilities facilitate
the transmission of the disease.
Penn State’s Dr. McNitt said in a 2007 report that no MRSA
was found on any bulk samples he took from synthetic turf fields
throughout Pennsylvania. He did find staph on blocking pads,
weight equipment, stretching tables, and used towels, in addition
to the hands of five randomly tested individuals.
The McNitt study concluded that “These infilled systems are
not a hospitable environment for microbial activity. They tend to
be dry and exposed to outdoor temperatures, which fluctuate rapidly. Plus, the infill media itself contains zinc and sulfur, both of
which are known to inhibit microbial growth.”
Continued on page 53
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Dr. McNitt’s latest MRSA research study, “Survival of
Staphylococcus aureus on Synthetic Turf,” was completed in
December 2008 and co-funded by the Pennsylvania Turfgrass
Council and the Synthetic Turf Council (http://www.syntheticturfcouncil.org/associations/7632/files/Staph%20report-FINALMcNitt%2012-19-08.pdf). The study included one indoor and
three outdoor sites. It concluded:
“Under non-extreme temperature and very limited light conditions present during the indoor portion of this study, S. aureus survived on both synthetic and natural turfgrass for multiple days.
However, the bacteria do not appear to thrive under these conditions as the numbers of surviving bacteria decrease significantly
with time. S. aureus survival seems to be greatest on the fibers compared to the crumb rubber infill. Commercially available antimicrobial treatments as well as detergent significantly decreased the survival rate of S. aureus present on these surfaces indoors although
every experimental unit inoculated tested positive for the presence
of S. aureus for the first 4 hours and a number were still positive 9
days after inoculation. Commercially available detergent and the
cationic surfactant SportsClean applied around the time of inoculation resulted in no live bacteria detected after 24 hours.
“When S. aureus is applied to outdoor surfaces under conditions

www.stma.org

of higher temperatures in the presence of UV light, the bacterial
survival rate was much lower. It is difficult to draw conclusions
regarding the effectiveness of various treatments in an outdoor environment because the bacteria do not appear to survive very long
under these conditions whether treatments were applied or not, but
both detergent and fabric softener applied to the surface around the
time of bacterial inoculation seem to reduce S. aureus survival somewhat. However, exposures to UV light and higher temperature
seem to be the most effective disinfectant under the conditions of
this experiment. It should be noted that S. aureus survival rate on a
common turfgrass species used for athletic fields in the Northern
United States was comparable to the survival rate on synthetic turf
when no disinfectants were applied.”
“Andy has shown that synthetic turf is not a breeding ground for
dangerous microbes,” says Doug Schattinger, president of Pioneer
Athletics, which markets a system to treat synthetic surfaces to fight
staph transmission. “In fact, an athlete is no more likely to be
exposed to staph on a synthetic turf field than in many different
areas throughout the athletic environment. What is unique about
synthetic turf, however, is that unlike grass, an athletic program can
treat the playing surface to help prevent the transmission of staph
and MRSA. I am hopeful that Andy will be able to expand on his
research in future studies.” ■
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