
 
 
 
Sunnyvale City Council 
456 West Olive Ave,  
Sunnyvale, CA 94086 

 
October 11, 2023 
 
 

Recommendation to keep natural turf grass and not place it with artificial turf for the 
Sunnyvale Lakewood Park renovation 

 
  
Dear Sunnyvale City Council Members, 
 
We understand that on October 24, 2023 you are planning to vote to approve the Preferred 
Concept Plan (PCP) for the upcoming Lakewood Park renovation which includes placing a 
large area of artificial turf for an athletic sport field in the center of the park.  
 
The SCCMA Environmental Health Committee has examined this issue and recommends 
that you keep natural living grass and not replace it with artificial turf for the health and 
safety of both your community and the environment. Although in the past artificial turf 
seemed to be the best alternative due to reduced costs, reduced water usage, and lower 
maintenance, newer information has come to light regarding the direct and indirect 
environmental and health impacts of synthetic grass, including full life cycle analysis. This is a 
global problem (Armada 2022). In addition, proposed 2023 legislation in California, if it passes, 
would require replacing heat trapping surfaces such as artificial turf with natural systems or 
other cooler types of surfaces to mitigate extreme heat scenarios in schools expected in the 
future. 

The cost of a natural field is less than synthetic fields in the long run. Daviscourt (2017) 
performed a complete life cycle analysis comparing artificial turn versus natural turf over an 
8-year period with turf replacements and revealed that the cost savings significantly favored 
natural turf grass. The University of Arkansas in came to a similar conclusion when looking at 
maintenance costs, which include mowing, cleaning, chemical applications, replacement 
costs, and water use. The additional costs for synthetic turf are described below and can be 
quite significant.  

The creation of local heat islands are a known problem on artificial fields. Temperatures can 
be significantly higher even under normal weather conditions due to their solar absorption 
and lack of evaporative cooling that natural grass has. This poses risks of burns, heat stroke 
and heat exhaustion, making the fields unusable in certain conditions. With climate change 
this will be more of an issue for athletes and children. 

There is also data showing increased risks of sports injuries on artificial turf, particularly in 
football and soccer, as well as the promotion of antibiotic resistant bacterial infections.  



Artificial turf contains hazardous chemicals and heavy metals as discussed below. Children 
are more vulnerable to all toxic exposures due to their immature biological systems. On an 
artificial sport field children and athletes are routinely in contact with the surface, especially 
with soccer and football; therefore, they more readily inhale, ingest, and come in dermal 
contact with dust and chemicals emitted from the fields. Thus, it is reasonable to expect that 
these synthetic turf fields can pose an increased health risk to children. Precaution is thus 
imperative.  

In addition, artificial turf fields will last 8 to 20 years before disposal. Plastic waste is an 
ongoing challenge at the end of their lifetime. Typical sports fields are about 80,000 square 
feet and contain about 40,000 pounds of “grass” turf along with 240,000 ± 720,000 pounds of 
infill according to the Synthetic Turf Council. This complex mixture of compounds is not 
recyclable and is usually sent to the landfill with continued leaching of chemicals.  

As awareness of all of these factors increase, more cities, such as Boston, are banning artificial 
turf in parks and on sports fields.  In addition, governments in the US and abroad are 
restricting the use of artificial fields with crumb rubber or certain hazardous plasticizers (EU 
and California) due to environmental bio-accumulation of toxic chemicals.  

 
Chemical Exposures and Contamination 
Artificial turf is composed of a plastic backing, plastic “blades of grass” and cushioning infill. 
Typically tire crumb rubber is used for infill. All of these components are derived from 
petroleum products. These components contain microplastics as well as chemicals 
acknowledged as being hazardous such as polycyclic aromatic hydrocarbons (PAHs), bio-
accumulative (“forever”) per- and polyfluoroalkyl substances (PFAS), phthalates, silica (silica 
sand infill), polychlorinated biphenyls (PCBs), carbon black and metals such as lead, mercury, 
cadmium, chromium, cobalt, and arsenic. In addition, pesticides and biocides are used on 
artificial fields to reduce bacteria, viruses and weeds, which could cause adverse reactions 
and skin sensitization. 
 
These chemicals can potentially contaminate water supplies through runoff, as well as 
leaching into groundwater and soil, persisting in the environment. Children can be exposed 
via inhalation of off-gassing compounds or ingestion of infill components. The crushed tire 
rubber infill adheres to skin, shoes and clothing then enter cars and homes. Based upon the 
presence of known toxic substances in tire rubber and the lack of comprehensive safety 
studies, The Children’s Environmental Health Center of the Icahn School of Medicine urged a 
moratorium on the use artificial turf generated from recycled rubber tires. The US 
Environmental Protection Agency states in their assessment that “the existing studies do not 
comprehensively evaluate the concerns about health risks from exposure to tire 
crumb.”  (Marsili 2014). 
 
PFAS 
PFAS are found in all samples of artificial turf. They are used in processing to enhance 
smoothness and reduce friction.  PFAS in plastics are especially problematic because they 
are a category of chemicals that contain multiple fluorine atoms bonded to a chain of carbon 
atoms which makes them resistant to breakdown. They are typically used for water 
resistance, stain resistance and non-stick cookware.   This group of chemicals 
bioaccumulates in the food chain and has contaminated water supplies throughout the 
nation. Human health risks include endocrine disruption, adverse effects on the liver and 
thyroid, as well as metabolic effects, developmental effects, neurotoxicity, and 
immunotoxicity. 



The Mindaroo-Monaco Commission on Plastics and Human Health Report 2023 concludes: “It 
is now clear that current patterns of plastic production, use, and disposal are not sustainable 
and are responsible for significant harms to human health, the environment, and the 
economy as well as for deep societal injustices…The thousands of chemicals in plastics—
monomers, additives, processing agents, and non-intentionally added substances—include 
amongst their number known human carcinogens, endocrine disruptors, neurotoxicants, 
and persistent organic pollutants. These chemicals are responsible for many of plastics’ 
known harms to human and planetary health. The chemicals leach out of plastics, enter the 
environment, cause pollution, and result in human exposure and disease. All efforts to reduce 
plastics’ hazards must address the hazards of plastic-associated chemicals…to protect human 
and planetary health, especially the health of vulnerable and at-risk populations, and put the 
world on track to end plastic pollution by 2040 this Commission supports urgent adoption by 
the world’s nations of a strong and comprehensive Global Plastics Treaty in accord with the 
mandate set forth in the March 2022 resolution of the United Nations Environment Assembly 
(UNEA)”  Landrigan (2023). 
 
Sports Injuries 
Ford and Monsanto Industries joined efforts to make the first artificial turf in 1964 called 
Chemgrass which was first installed in the Astrodome when the grass died due to issues with 
the plastic covering of the dome. By the 1980’s athletes were complaining that the turf was 
harder and caused more injuries.  A poll by the National Football League in 1995 revealed that 
95% of players believed that synthetic turf increased their risk of injuries (Claudio 2008).  
There is both anecdotal and scientific evidence of higher rates of injuries on artificial fields. 
A 2019 study from Case Western Reserve University and the University Hospital Sports 
Medicine Institute analyzed data collected by 26 high school athletic trainers during the 2017-
2018 athletic seasons. The authors found, “athletes were 58 percent more likely to sustain an 
injury during athletic activity on artificial turf. Injury rates were significantly higher for 
football, girls and boys soccer, and rugby athletes. Lower extremity, upper extremity, and 
torso injuries were also found to occur with a higher incidence on artificial turf.” (Voos 2019)  
A 2005 high school football study noted that during higher temperatures there were 
reported higher incidences of noncontact injuries, surface/epidermal injuries, and muscle-
related trauma, reported on artificial fields.  (Meyer) Other surveys of high school and 
collegiate trainers have shown more serious concussions when athletes play on artificial 
fields that have a concrete foundation (Guskiewicz; Naunheim). Natural grass better absorbs 
physical impacts. 
 
Infections 
Methicillin-resistant Staphylococcus aureus (MRSA) has been recognized as a significant skin 
infection in the athletic population, causing minor to serious infections. MRSA is responsible 
for 33% of infectious outbreaks reported among competitive high school and collegiate 
athletes. Cutaneous manifestations included abscess (70%), cellulitis (16%), folliculitis, 
impetigo, and necrotizing fasciitis. Of the infections, 90% underwent surgical drainage, 
whereas 27% received intravenous antibiotics.”  The most common areas for infections were 
in the extremities: elbow, knee and forearm (Bowers 2008). It is notable that high school 
football players have a 4-fold increase in MRSA infections than that of the general student-
athlete population.  While locker room surfaces can harbor MRSA, artificial turf can as well.  
The abrasive nature of synthetic turf along with sheltered MRSA in the turf and infill can 
make athletes and kids more vulnerable (Keller 2020). Synthetic turf requires bacteriocidal 
chemicals to reduce bacterial growth on fields and infections in players. These liquid turf 
cleaners can be toxic and may pose risks to the health of workers, children, and surrounding 
ecosystems. Bacteriocides have been shown to act as skin sensitizers (Hahn 2010).  
 
 



Health Risks 
Working in the tire industry exposes workers to some 50 chemicals many of which are toxic. 
Occupational studies indicate an association of working in the manufacture of tires to 
bladder cancer, emphysema, esophageal cancer, larynx cancer, leukemia, liver cancer, lung 
cancer, multiple myeloma, pancreatic cancer, prostate cancer and stomach cancer.  Most 
chronic diseases caused by occupational toxins don’t appear until 10 to 40 years after first 
exposure.  
Also, if crystalline silica is used as infill, then athletes can inhale fine dust from the breakdown 
of this substance. The occupational literature is consistent in showing an association of silica 
inhalation with lung cancer and other lung diseases. Chronic silicosis, an inflammatory lung 
disease, can occur after 10 or more years of exposure to inhaled crystalline silica. This 
particular infill has not yet been tested for safety. 
 
Cancer is another concern for athletes and children playing on artificial turf. Although there 
are no studies to date associating an increased risk of cancer to artificial turf many questions 
remain about exposure to carcinogens on these fields.  
 
Localized Heat Islands 
Artificial turf fields significantly exceed temperatures of natural turf, at times 40 to 60 
degrees higher than living grass. grass. Even with moderate air temperatures artificial sports 
fields become heat islands, due to increased solar absorption and energy retention, as well as 
a lack of cooling water evaporation that natural grass provides. These higher temperatures 
can cause heat stroke, heat exhaustion, poor athletic performance and skin burns, making 
these fields potentially unusable under certain weather conditions. Irrigating the fields with 
water reduces temperatures, an effect that lasts for less than 20 minutes, according to 
research performed by Penn State Center for Sports Surface Research (Abraham 2019; 
Claudio 2008; NPRA 2019). 
 
Attempts to alter turf materials to reduce surface temperatures have not been successful to 
date. Games can be cancelled if temperatures are too high. After an athlete suffered a heat 
burn from artificial turf in Utah, Brigham Young University performed a study on the artificial 
turf and found that the artificial turf temperature was 87 °F hotter than natural grass 
(Williams and Pulley 2002). A temperature recorded on an artificial turf was 200°F, well above 
that which would cause a skin burn. Buskirk (2002) measured temperatures for 24 days on 
artificial turf, natural grass and in air and recorded turf temperatures that were 50 °F higher 
than natural grass temperatures and reached 70 °F higher than the air temperatures.  
   
A University of Missouri study showed “elevated air temperatures (138 °F) and elevated turf 
temperatures (173 °F) – while adjacent natural turf temperatures were 105 °F and local air 
temperatures were 98 °F”. (Abraham 2019)   Public schools have developed heat guidelines 
for playing on synthetic sports fields. (National Recreation and Park Association (NRPA) 2019) 
As global temperatures rise with climate change the heat effects of artificial turf is an ever-
increasing concern. 
 
Plastic Waste  
There are over 16,000 artificial playing turfs in the US and about 1500 are added yearly. The 
synthetic turf industry recycles about one-twelfth of the 300 million auto tires that are 
withdrawn from use each year. An average soccer field of 80,000 square feet can use 27,000 
crushed tires for infill at 4-15 pounds per square foot, equivalent to 320,000 to 1 million 
pounds of infill along with 40,000 pounds of plastic (Claudio 2008).  Synthetic turf fields have 
a lifespan of 10 to 12 years. Thereafter the material must be disposed of and typically it is 
landfilled. 
 



 
Cost of Synthetic versus Natural Turf 
While the narrative has been that artificial turf costs less, an analysis of the entire life cycle of 
artificial turf versus natural grass confirmed that using natural grass was cheaper in the long 
run (Daviscourt 2017).  This 2017 study noted, “The results of this case study support what has 
previously been estimated in the literature: synthetic fields cost more to install than natural 
turfgrass fields… The average cost of the life-cycle analysis for natural grass was $821,000 
and for synthetic infill was $1,767,000.’   The University of Arkansas came to the same 
conclusion noting increased maintenance costs of artificial turf.  The costs for artificial fields 
included: 

• Installation Costs: More extensive subgrade work for artificial fields  
• Annual Maintenance: Additional infill, irrigation for high temperatures, 

chemical disinfectants, sprays to reduce static cling and odors removal of 
organic matter, erasing and repainting temporary lines, irrigation because of 
unacceptably high temperatures on warm-sunny days 

• Replacement Costs of synthetic turf vs grass  
• Disposal costs: Due to complex plastic components a special disposal fee is 

often needed. 
 
Mental Health and Wellbeing: Synthetic Turf Displaces Natural Green Space 
Use of synthetic fields displaces natural green spaces which are also important to the health, 
development and wellbeing of children and adults.  The tactile and sensory benefits of real 
grass are lost with artificial turf. Natural green spaces can reduce stress and improve 
wellbeing. (Zhang 2020) notes, “It is evident that time spent in, or exposure to, green space 
can improve positive mood and emotions, provide a retreat from daily hassles, and reduce 
the risk of psychological and physiological stress in adolescents. There is also evidence of 
lasting mental health benefits of green space exposure in childhood.”  
 
“Today’s children largely grow up in synthetic, indoor environments. Now, with the growing 
popularity of synthetic turf fields, their experience with nature will be less than ever.” 
(Claudio 2008) Athletes by far prefer playing on real grass (Owen 2016) 
 

Policies to Ban Artificial Turf or Components 

The concerns for harmful plasticizers and microplastics in artificial turn, long term effects on 
children’s health as well as life cycle analysis have led to policies to ban artificial turf 
altogether as well as ban specific toxic components. Zucarro (2022) reviewed policies on 
synthetic turf and wrote, “While nearly every country acknowledges the potential health 
risks posed by heavy metals, microplastics, PAHs, and PFAS chemicals, very few have 
actually implemented artificial turf and crumb rubber infill regulations and/or established 
adequate surveillance measures to protect those regularly exposed to the fields.” 

 
• Westport, Connecticut banned crumb rubber in 2017 and passed an “Ordinance 

prohibiting the application of synthetic infill material on playing fields on town 
property,” David Brown, a Westport resident with a doctorate in toxicology from 
Harvard University, formerly headed up a toxicology group at the state health 
department. He testified in favor of the synthetic infill ban and stated, “The primary 
problem with turf is the off-gas from particles that contain toxic and carcinogenic 
chemicals. When people ingest the crumb rubber, the toxic chemicals are released in 
their body.” 



• In 2021 the European Union (EU) expanded the scope of restriction of the eight 
polycyclic aromatic hydrocarbons (PAHs) in infill material in synthetic turf use on 
playgrounds or sports fields.  

• Boston banned artificial turf in parks due to toxic ‘forever chemicals in 2022.  
• Holland is banning crumb rubber infill on artificial turf fields due to soil pollution 

under the turf.  
• California AB 1423 is moving through the 2023 legislature process. The bill proposed 

will ban the manufacturing and sale of artificial turf containing some hazardous PFAS 
compounds. 

• California SB 499 (2023), The School Extreme Heat Action Plan Act of 2023, also 
moving rapidly through the legislature, would require all school sites, the next time 
outdoor surfaces are resurfaced or replaced at the school site, to replace low specific 
heat surfaces, such as cement, asphalt and synthetic turf, with high specific heat 
surfaces, such as natural grass. 

 
Benefits of Natural Grass  
Turfgrass is a living organism and thus can provide environmental benefits (STMA). They cool 
the surrounding areas including homes and can help control soil erosion and run off. Carbon 
sequestration is another benefit. It is estimated that net carbon sequestration rates in urban 
lawns are between 200 and 1,800 lbs of carbon per acre per year.  Research modeling of 
carbon sequestration by lawns indicates “lawns in the United States alone can sequester 
between 12.5 million and 95 million tons of atmospheric carbon dioxide per year. That’s 
equivalent to the annual emissions of between 2.4 million and 18 million typical passenger 
vehicles.”  Sports fields compared to lawns or parks are not a carbon sink due to higher 
maintenance and operations. The University of Oregon has been researching this and 
recommends several management practices for irrigation, fertilization, and mowing which 
can help transform them into a neutral or carbon sink while also maintaining healthy turf. 
 
Conclusion 
There has been no proof of safety for artificial turf fields and many data gaps. There is 
growing evidence that the health and safety risks outweigh the benefits of artificial fields. It 
appears that natural grass is less expensive when a full life cycle analysis is performed. 
Considering that studies on the risks of long-term health have not been performed, along 
with absence of comprehensive data on the hazardous chemical components of artificial 
fields we recommend 1) not to place artificial turf on playing fields and 2) should artificial turf 
already be present, to replace this with natural grass.  
 
 
 

Sincerely, 
 

 
Dr. Anlin Xu, 
President, Santa Clara County Medical Association 
 

 

 
CEO/Executive Director  
Santa Clara County Medical Association 
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