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Turf grass is ubiquitous in America, covering roadsides, parks, cemeteries, golf courses, and more than 50 million residential yards. Most experts believe that turf covers more than 30 million acres (12 million ha) of American ground, an area larger than the state of Pennsylvania. Lawns make popular common spaces, encouraging community interaction and recreation, and they lend a sense of order and even status to our homes and businesses. A 1986 Gallup survey, widely cited in the landscaping industry, found that manicured landscaping, including lawns, adds nearly 15% to the value of American homes. But creating and maintaining turf grass carries serious environmental burdens related to irrigation, fertilizer and pesticide use, and regular mowing. “In most places flawless carpets of green simply cannot be grown in an environmentally benign manner,” says Chris Reuther of the Academy of Natural Sciences in Philadelphia. 
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After testing seven different synthetic playing surfaces, the Atlanta Falcons installed a $1.3 million FieldTurf football field in the Georgia Dome in 2003. 

The environmental and financial cost of maintaining lawns has a lot of the country searching for alternatives. Some are turning to hardscapes, native plantings, or xeriscaping, choosing plant species that naturally require little water and maintenance. (For more on native landscaping, see EBN Vol. 4, No. 5. For more on xeriscaping, see EBN Vol. 6, No. 8.) Others are wedded to the look of the traditional lawn. What if there were a way to have your lush, green turf and enjoy it too? What if I told you your lawn could stay green without irrigation? Without pesticides or fertilizers? Without even mowing? What would you say to that? “What’s the hitch?” probably. Well, the hitch is that your lawn wouldn’t actually be alive; it would be made of plastic. Plastic? (Some readers may be wondering whether EBN has gone mad.) Artificial turf is big business these days. Early adopters of plastic grass were professional sports teams, who had the cash to spend on the newest technologies. Artificial turf continues to replace natural playing fields not just for the pros but for college-level athletes and Little Leaguers alike. And it doesn’t stop there. Artificial turf is replacing grass in a variety of applications, ranging from community parks to parking-lot medians, and even outside American homes. Plastic grass sidesteps many of natural turf’s downsides, but could it possibly be greener than grass itself? This article looks at both natural and artificial turf through an environmental lens. 

The Story of Turf Grass

We can trace the historical roots of the American lawn back to 18th century England, where wealthy estate owners kept their lawns trim with the help of grazing animals or groundskeepers skilled at wielding scythes. The lawn was popularized by, among others, Lancelot “Capability” Brown, surveyor of King George III’s landscape at Hampton Court and famed for his undulating green expanses. Turf grass thrived in England’s mild, humid climate and quickly gained favor. The lawn aesthetic migrated to America only in the late 1700s, with lofty proponents including George Washington, who insisted on grass at Mount Vernon, and Thomas Jefferson, who designed grassy expanses at both Monticello and the University of Virginia—his UVA design is still known as “the Lawn.” Slowly, lawns gained a foothold in mainstream American culture, replacing packed-dirt yards and gardens. When Englishman Edwin Budding invented the lawnmower in 1830, and the first U.S. patents were filed in 1868, maintaining turf suddenly became practical for middle-class homeowners. As the 20th century began, Americans were closing in on their thousandth golf course, and within a few years the U.S. Golf Association began collaborating with the U.S. Department of Agriculture in an effort to find grass species and combinations that would make the most attractive and hardiest turf. In her book The Lawn: A History of an American Obsession, Virginia Scott Jenkins recognizes the Garden Club of America (GCA) as a bellwether for residential turf. The GCA cast the well-maintained lawn as a civic responsibility, and defined the appropriate yard as “a plot with a single type of grass with no intruding weeds, kept mown at a height of an inch and a half, uniformly green, and neatly edged.” GCA’s picture of the ideal yard has, for the most part, stuck in the American psyche. Some zoning bylaws actually require lawns like the one described by the GCA, dictating the size and height of turf grass lawns. Although 7,500 grass species have been identified, only about 50 are commonly cultivated for turf, according to Stephanie Joyce, in the 1998 Environmental Health Perspectives article “Why the Grass Isn’t Always Greener.” Nearly all of these species were imported to North America. Bluegrass, for example, originated in Europe, and Bermuda grass hails from the eastern savannas of Africa. Only about a dozen grass species are used on golf courses. The American lawn seed industry, according to Amy Vickers in her Handbook of Water Use and Conservation, represents an annual $750 million market, and turf and lawn care an astounding $25 billion. In their 1994 paper “The Role of Turfgrasses in Environmental Protection and Their Benefits to Humans,” James Beard and Robert Green estimate the lawn-care market to be $45 billion. The American golf industry, including 16,000 courses on 2.5 million acres (1 million ha), generates $64 billion a year, according to Joyce, and spends $8 billion on chemicals and maintenance equipment. 

Artificial Turf

The story of plastic grass begins in the 1950s, with the Ford Foundation’s quest to improve the physical fitness of America’s youth. Hoping to learn why some young people were healthier than others, the philanthropic organization delved into the wealth of physical-examination records kept by the U.S. military and found that young men from rural areas of the country were more fit than their city-reared compatriots. (For more on this topic, see “Sprawl and Health” in EBN, Vol. 11, No. 4.) Presuming that the availability of open space explained the fitness discrepancy, the Ford Foundation focused on providing urban playing fields. The Foundation teamed up with the Chemstrand Company, a subsidiary of the Monsanto Company, and in 1964 Chemstrand’s Creative Products Group installed their synthetic turf, called Chemgrass, at the Moses Brown School in Providence, Rhode Island. In 1965, Monsanto’s artificial turf was laid in Houston’s AstroDome, the largest indoor sports facility in the world at the time, and the product was rechristened AstroTurf ®. Interestingly, designers had originally envisioned the AstroDome with natural grass, but after part of the stadium’s clear dome was painted to reduce glare, the grass died, and the designers called Monsanto. Monsanto’s James Faria and Robert Wright received a patent for AstroTurf, a “monofilament ribbon file product,” in 1967. Monsanto consolidated its turf operations as AstroTurf Industries, Inc. in 1986 and sold the company to Southwest Recreational Industries, Inc. (later renamed SRI Sports, Inc.) in 1994. Predictably, AstroTurf has been joined over the decades by a host of competing products. Popular for its convenience, early artificial turf was largely loathed by the athletic community. First-generation artificial turf was typically stiff, low-pile polypropylene or nylon fiber adhered to a concrete or asphalt base. The fibers caused “turf burn,” the hard base was less forgiving than soil, and athletes are united in their claims that first-generation turf caused more injuries than grass. Although this primitive turf is still available, it has been largely superseded by softer, safer, more naturalistic surfaces. In the early 1990s, artificial turf began expanding from playing fields to other uses. Increasing incidences of drought, concern over the dangers posed by pesticides, and the grasslike look and feel of modern artificial turf have led to increasingly common use of plastic grass in parks, day care centers, dog runs, and the yards of home and business owners. 

Second-Generation Artificial Turf
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FieldTurf ushered in the second generation of artificial turf. Unlike the original AstroTurf, this “infilled” turf includes a layer of sand and rubber pellets to surround polyethylene fibers. Infilled products are safer than earlier systems and feel remarkably similar to real turf grass. 

SRI Sports, Inc., manufacturer of AstroTurf and other artificial turf products, clearly led the industry through 1999, with 90% of the market share, according to John Ingram, director of athletic facilities at the University of Nebraska. But SRI surprised the industry by filing for Chapter 11 bankruptcy in February of 2004. At press time, SRI’s Web site did not reflect the company’s financial woes, but industry insiders speculate that SRI will be either shut down or sold as a result of the bankruptcy. For the past several years, SRI’s biggest competition has been the Canadian company FieldTurf, which led the industry’s charge into second-generation, or “infilled,” artificial turf in the mid 1990s. According to an April 2003 New York Times article, FieldTurf’s revenue has been growing at 60% per year for the past several years, and, with SRI’s future uncertain, FieldTurf becomes the undisputed industry leader. Second-generation artificial turf is significantly evolved from earlier products. The part of artificial turf that is the equivalent of the blades of natural grass is generally made of a green-colored, UV-stabilized polyethylene or polypropylene fiber in piles of two inches or higher. These blades are tufted into a porous backing, generally made of polyethylene, polypropylene, or polyurethane. Surrounding the blades of grass is a crumb layer of silica sand and/or rubber bits ranging in diameter from 0.5 to 1.5 millimeters. After the crumb layer is added, the blades typically stand about 3⁄ 4” tall (19 mm), though different heights can be specified for different applications. Many products include a shock pad. Finally, most manufacturers incorporate a drainage layer of crushed stone below the backing layer, and a few incorporate perforated-pipe drainage systems. 

Sidebar:

The Hybrid Turf Option 

Recycled Content and Recyclability

The rubber bits in the crumb layer of artificial turf are often made from recycled tires. Ingram told EBN that the UNL’s Memorial Stadium field used 14,000 recycled Nebraska tires. FieldTurf surfaces also incorporate recycled tennis shoes. With the help of the National Recycling Coalition, the Nike, Inc. Reuse-a-Shoe program collects old tennis shoes (of any brand) from around the country. Nike then separates the shoes into their outsole rubber, midsole foam, and upper fabric components and turns them into three materials collectively known as Nike Grind. Through partnerships with four athletic surfacing companies, Nike incorporates the recycled materials into soccer and football fields, tennis and basketball courts, running tracks, and playground surfaces. Nike has recycled more than 15 million pairs of shoes since it began the Reuse-a-Shoe program in 1993. If it is replaced before it is worn out, artificial turf can be reused. When Aloha Stadium, in Honolulu, Hawaii, upgraded its fields in 1999, and again in 2003, state officials donated the used AstroTurf to local high schools. RS Global, Inc., based in Carrollton, Texas, has removed artificial turf from more than one hundred used fields over the past three years. RS Global breaks the turf into pieces for use in smaller applications, such as batting cages, and sells it for $0.50 to $1 per square foot ($5–$10/m 2). According to Dana Draper of the Institute Recycling Network (IRN), an institution could expect to pay $8,000 or $9,000 to dispose of an artificial athletic field. In both of the fields IRN has taken up, the institutions instead sold their turf for just under $5,000 each. As far as Draper is aware, nobody is recycling artificial turf into other products. Recycling turf would be “tremendously difficult,” he said, since it is made of so many types of plastic. 

Cost and Usage

The initial installation of a full-sized field generally costs about $450,000, according to Darren Gill, marketing manager for FieldTurf, or about $5.50/ft 2 ($59/m 2) of field. Competing systems tend to be slightly less expensive. Artificial turf prices have fallen dramatically in recent years, owing largely to increasing competition within the market. Brian Smith, senior associate at HOK Sport + Venue + Event, told EBN that when they began specifying artificial turf about four years ago, only a handful of companies were producing the second-generation infill product. “Now there are well over 50,” he said, noting that he doesn’t prefer any particular brand over the others. The subsurface and grading work represent about 40% of the installation cost, so replacing an artificial field costs only 60% of the initial installation. Residential systems typically cost $7 to $10/ft 2 ($75–$108/m 2). 
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Artificial turf is making significant inroads into the residential market. Homeowners are attracted by its potential for water savings, its avoidance of pesticides and fertilizers, and its virtually maintenance-free care. 

Artificial turf systems are generally warranted for about eight years, but the actual life expectancy is unknown. FieldTurf made the first infilled system less than eight years ago, but “laboratory testing would suggest that our fields will last 10 to 12 years,” Gill told EBN. It seems likely that residential systems, with less intense use, will last longer than sports-field systems. Smith told EBN that at least half of HOK’s stadiums are now designed with artificial turf, and probably 80% of the football and soccer fields, which experience the toughest wear. Cynthia D’Angelo of Turf Effects, LLC distributes FieldTurf for residential applications in Louisiana, Oklahoma, and Texas. She told EBN that business is booming. Last year, Turf Effects had a few small commercial installations but not a single residential lawn. This year, she says, “we get at least three or four calls about lawns every week.” And so far, she says, zero complaints. 

Water Use

The water demand of natural grass varies tremendously, depending on grass species, site conditions, climate, and weather, but it’s safe to say that turf grass consumes a lot of water. The National Xeriscape Council reports that up to 30% of urban water use on the East Coast, and 60% in the West, goes to watering lawns. According to Vickers, the average suburban lawn consumes 10,000 gallons (38,000 l) of water (not including rainwater) each year. Golf courses are notorious for their thirst. The National Golf Foundation reports that the average American golf course soaks up between 500,000 and 800,000 gallons (2 to 3 million liters) of water every day! Some golf courses have sharply reduced their use of potable water by irrigating with reclaimed water—wastewater that has been partially treated but is not considered pure enough for drinking. In addition to reducing the use of potable water, this practice also prevents reclaimed water from directly infiltrating nearby water sources, which can degrade aquatic environments, according to Reuther in his article “Towards a Greener Game.” Although using this water on golf courses can improve the quality of surface water, it can also carry impurities into the groundwater. In a study published in 1995, USGS scientists found that the shallow groundwater beneath golf courses using reclaimed water had elevated concentrations of chlorides, reduced concentrations of bicarbonates, and a reduced pH value. While the water, according to USGS, was still fit for human consumption, it is worth noting that once aquifers are polluted, they are notoriously difficult to clean. In contrast to those municipalities that require manicured lawns, some have taken a more forward-looking approach and banned or restricted turf irrigation or the use of grass for landscaping. Santa Barbara, California, for example, completely banned watering lawns during a drought in 1990 (inspiring some homeowners to paint their lawns green). Suffering through a fifth consecutive year of drought, commissioners in Clark County, Nevada voted in 2003 to restrict planting turf in common areas of residential developments, to ban grass lawns at all commercial developments, and to halt construction of golf courses using more than 45 acres (18 ha) of turf for fairways and greens and 5 acres (2 ha) for driving ranges. Some municipalities even offer incentives for converting turf grass to xeriscaping. The Southern Nevada Water Authority, for example, offers homeowners a dollar for each square foot ($10.75/m 2) of lawn that is converted to less thirsty landscaping, including artificial turf. From an environmental perspective, the potential for water savings is probably the most significant benefit of artificial turf. Plastic grass, of course, needs no irrigation to stay green. The only water used on artificial turf is to cool it down in extremely hot conditions or “to clean up blood or vomit or something,” according to Gill. The City of San Marcos, Texas awarded Southwest Texas State University with a Water Efficiency Achievement Award in 2003 for converting the natural field at Bobcat Stadium to SRI’s AstroPlay ®, a move which the school estimates is saving more than 2 million gallons (7.5 million liters) of water each year. 

Pesticides

According to the U.S. Environmental Protection Agency (EPA), Americans spray more than 70 million pounds (32 million kg) of pesticide active ingredients, including probable carcinogens, mutagens, and endocrine disruptors, on their lawns each year. According to Vickers, homeowners apply almost ten times more pesticide per acre of lawn than American farmers use per acre of crops. In 1996, EPA reported that America’s golf courses apply more than 12 million pounds (5.5 million kg) of pesticides each year—an average of 55 pounds per acre (61 kg/ha). Pesticides are often used not in response to a particular pest, but to prevent any problems in the first place. This overuse can lead to pesticide resistance, so that over time, a particular patch of turf requires more and more pesticides, or different pesticides, to have the same effect. 



Photo: Joann Dost/Reproduced by permission of Pebble Beach Company 

The Pebble Beach Company, in Pebble Beach, California, uses reclaimed water to irrigate its golf courses and relies on integrated pest management instead of conventional, chemical-intensive turf maintenance. 

People who come in direct contact with pesticides are at risk of health problems ranging from respiratory and skin irritations to neurological and endocrine-system disorders. A report published by the American Journal of Industrial Medicine in 1996 reported that golf course superintendents have an elevated risk of contracting several types of cancer, and their exposure to pesticides is considered the likely culprit. Another fear surrounding pesticides is that they may find their way into groundwater and, hence, drinking water. Reuther describes a 1990 study in which 10 of the 17 pesticides used on four Cape Cod golf courses were detected in local groundwater, although none was found at a concentration deemed hazardous by EPA. In another study, USGS detected 80 distinct pesticides, including some banned chemicals, in the groundwater beneath golf courses. Pesticides also endanger other species. Terrestrial wildlife is threatened by direct contact with recently treated grass, and both terrestrial and aquatic animals are threatened by contamination of surface water. Little is known about how pesticides behave in the environment or how they affect the health of humans and wildlife. The Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) gives EPA authority to regulate or ban pesticides if they are proven to pose “unreasonable risk” to environmental or human health. But EPA has been criticized for its slow evaluation, and, according to Joyce, water quality standards have not been established for many pesticides. Even less is known about how these chemicals react with one another in the environment and about the effects of non-active pesticide ingredients; although they may also pose threats, non-active ingredients are considered proprietary and are not reviewed by EPA. 

Fertilizers

Americans use between 3 and 6 million tons (2.7 to 5.4 tonnes) of fertilizers on our residential lawns each year. Fertilizers, mostly nitrogen and phosphorus compounds, come with their own environmental burdens. The Fertilizer Institute, a trade organization, is quick to point out that “fertilizer is, simply, plant food,” but this additional food can throw natural cycles wildly out of balance. When fertilizers wash into surface water, they stimulate the growth of algae. When the algae decays, it robs ecosystems of oxygen through a process called eutrophication, killing aquatic life. Nutrient loads have been blamed for increasingly frequent algal blooms that poison shellfish and for a dead zone in the Gulf of Mexico that’s the size of New Jersey. Fertilization also speeds the growth of turf, of course, which increases its demand for water and the frequency at which it needs to be mowed. It can also encourage the growth of fungus, which, in turn, increases the use of pesticides. Since artificial turf needs no regular chemical treatment, it eliminates a major source of non-point-source groundwater pollution and human exposure to chemicals. For residential applications, artificial turf also offers the benefit of reducing the amount of chemicals (and dirt) tracked into homes. “I’m a landscape architect,” D’Angelo told EBN. “You couldn’t have told me three years ago that I’d be peddling anything synthetic.” Artificial turf’s chemical-free care won her over, though, a feature that she believes makes it especially appropriate for daycare centers and dog yards. Children and pets spend more time than adults in close contact with grass, and they are affected more severely by contact with pesticides. D’Angelo did point out, though, that natural grass is tenacious and can work its way through the semipervious artificial turf. In those instances, she recommends spot-treating the turf with a topical herbicide. 

Mowing and Other Turf Care

Experts recommend cutting no more than one-third of the length of grass blades at one time. This translates into mowing at least once every two weeks, and sometimes as often as every three days, depending on the type of grass and the growing conditions. Lawnmowers have come a long way from Budding’s push-powered machine. According to EPA, Joyce reports, 90 million lawn and garden machines in the U.S. consume hundreds of millions of gallons of gasoline. And, they produce 6 million tons (5.4 million tonnes) of criteria air pollutants each year—5% of the country’s total emissions! According to the National Wildlife Federation, the typical American family spends 40 hours mowing the lawn each year. Lawn care also causes noise pollution, though its extent and effects are more difficult to quantify. Lawnmowers regularly emit a 90-decibel din. According to the American Speech-Language-Hearing Association, any sound over 80 decibels is potentially hazardous. (The decibel scale is logarithmic, so 90 decibels is ten times as loud as 80.) On the other hand, natural turf is lauded for its sound deadening properties. The Lawn Institute reports that turf grass reduces noise levels by 8 to 10 decibels, and its ability to deaden noise is one of the primary reasons it is planted along highways. Lawn care need not be so hazardous to environmental and human health. Electric and cordless rechargeable lawnmowers use no gas or oil and are far cheaper and quieter to operate than gasoline-powered machines. Even traditional push-powered, or reel, mowers are still available. Some are forsaking mowers altogether, employing grazing animals to keep their lawns trim. Public Service of New Hampshire, for example, has used sheep to clear vegetation beneath transmission lines, and Minute Man National Historical Park, in Concord, Massachusetts, has experimented with using sheep to recreate the look of the land before the Revolutionary War. Although lawn clippings and leaves can provide useful nutrients, they are often cleared away instead of being allowed to decompose on site. EPA data reveals that 31 million tons (28 million tonnes) of yard waste and trimmings are landfilled each year, representing almost 17% of municipal solid waste. Artificial turf needs no mowing, watering, fertilizing, aerating, or reseeding, and it will not outgrow its painted field lines; synthetic grass, though, demands its own maintenance regimen. Caring for residential artificial turf generally involves just the occasional use of a leaf blower or a carpet rake. When it’s spilled on, or “where animals thought it was real grass,” artificial turf can be washed with a garden hose. Biological material, including leaves and feces, will not decompose as quickly on plastic as on natural grass, so more maintenance is required to keep artificial turf tidy. D’Angelo says that, depending on its use, residential turf can often go six weeks or longer without any maintenance. For maintaining sports fields, FieldTurf sells a machine called the Super Groomer, for $5,000. This machine is pulled behind a truck or tractor, brushing the turf, fluffing up the rubber crumb layer, and picking up trash. Gill recommends grooming the turf once every four to six weeks. Although field lines can be made integral to the surface, some teams, including the University of Nebraska, choose to paint them on, so the maintenance staff also touches up the paint once each year. 

The Cost of Maintenance

The biggest cost and headache of natural grass is unquestionably its upkeep. The strongest argument for artificial turf, then, is generally its low demand for maintenance. According to the Institute of Real Estate Management, maintaining natural turf grass costs $3,500 to $10,000/acre ($8,700 to $25,000/ha) each year. John Ingram told EBN that a Division 1 school like UNL spends between $70,000 and $100,000 each year to maintain a natural field; smaller schools spend closer to $50,000. Maintaining an artificial field, on the other hand, will cost roughly $5,000 each year, according to Gill. 

Turf, Air Quality, and the Atmosphere

Through the process of photosynthesis, grass converts carbon dioxide to oxygen and other gases. TPI claims that a 2,500 ft 2 (230 m 2) lawn releases “enough oxygen for a family of four to breathe.” Simultaneously, the absorption of carbon dioxide mitigates to some extent the process of global climate change. Another argument for natural grass is its ability to cool the surrounding area through evapotranspiration. According to TPI, lawns are 14°F (8°C) cooler than bare soil on hot days, or 30° (17°C) cooler than asphalt. Natural grass also helps to clean the air: grass areas trap 12 million tons (10.8 million tonnes) of dust and dirt from the air each year, TPI reports, and some studies have shown that grass absorbs carbon monoxide. Artificial turf, in contrast, frequently offgasses volatile organic compounds (VOCs). This could be a concern for children, who are often more sensitive to emissions, and especially for the rapidly growing number of Americans with asthma. Gill said the turf offgasses a “rubbery smell,” but noted that he hasn’t heard any complaints about it. (Because of offgassing, EBN recommends against the use of flooring made from recycled automobile-tire rubber in enclosed spaces—see EBN Vol. 9, No. 1.) Artificial turf also contributes to the urban heat-island effect. Although they look green from an angle, artificial fields are often closer to black when viewed from above, owing to the rubber layer surrounding the blades. Gill says that in direct sun, artificial turf averages between 6 and 10°F (3–6°C) warmer than grass, though he’s seen differences as high as 15°F (8°C). He also mentioned that in especially warm climates, maintenance staff sometimes spray sports fields with water once or twice a day to keep them cool. Smith told EBN that this tendency to heat up in hot weather makes artificial fields less appropriate in southern climates. Gill and D’Angelo both stressed that artificial turf cools quickly when it’s not in direct sun. 

Safety, Performance, and Availability
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This baseball field, designed by HOK Sport + Venue + Event, uses natural grass. HOK’s Brian Smith says most baseball fields still use real grass because they don’t experience the wear that football and soccer fields do. And, since baseball is a summer sport, “baseball turf is grown when turf oughta be grown,” he said, so there’s no pressure to keep it green into the autumn or winter. 

When natural grass is in top condition, the safety and athletic performance of artificial and natural fields is similar, though each surface has its stalwart champions. While early on, artificial turf was blamed for injuries ranging from “turf burn” to “turf toe,” today’s artificial turf is much improved and generally considered safer for athletes than its natural counterpart. Artificial turf has none of the divots, gopher holes, rocks, muddy patches, or puddles familiar to those of us who grew up with the real thing. Most artificial turf today is more cushioned than real dirt, and it retains its shock absorbency even in cold conditions. “After a few games, wear patterns develop in even the best natural grass field,” said Ingram. “Grass can get thin and hard, and it’s never going to be as consistent” as an artificial surface. The smoother surface of artificial turf means that equipment behaves in more predictable ways. Soccer balls, for example, take truer bounces. Consistency is important for the players, too: “Our kids prefer to be on FieldTurf,” Ingram told EBN. “They can trust it. Whether it rains or snows, they know what their footing is going to be.” Because it can be used in all types of weather and doesn’t suffer from overuse, artificial turf affords far more playing time and a longer playing season than natural grass. The opportunity for continuous play means that one artificial field often accommodates two or three times the playing time of a natural field. “One obvious advantage of infilled synthetic turf fields is that you can beat the tar out of them,” said HOK’s Smith, “so if a client says ‘we want to play constantly,’ we advise them to go with an artificial turf.” Natural turf fields that must be immaculate at game time are frequently left unused at all other times. “With natural turf, we’d have only eight or ten events on the Memorial Stadium field a year,” said Ingram, “which I think is a waste of space.” Where nearby undeveloped land is unavailable or expensive, installing an artificial sports field could provide a solution by obviating the need for expansion. In areas where land is available, artificial turf could allow that land to be used for more environmentally friendly purposes. The durability of artificial turf also means that fields and stadiums can be put to other uses, such as large concerts or tradeshows, even during the playing season. The turf is simply rolled up or covered during the event. Renting out space for additional games can be a significant income stream for field owners, including public schools. More playing time for more athletes is also likely to improve the physical fitness of students and community members, addressing the Ford Foundation’s original interest in developing a synthetic playing surface. 

Ecology

Of the 50 species cultivated for use as turf, only a handful dominate the market. In colder climates, four or five species are typically mixed for each application, according to Joyce, while in warmer climates turf is generally close to a true monoculture. The species of grass we commonly use on our lawns did not evolve here and are not adapted to America’s climates and ecologies. Left to their own devices, most of these grasses would happily go dormant and turn brown during dry spells. Even where these species are native, they do not naturally grow in a monoculture, bereft of other plant species, as we expect them to do on our lawns and golf courses. Intruding plants and animals are called weeds and pests, and we obliterate them with chemicals. DDT, once a popular turf grass pesticide, was actually marketed as “the atomic bomb of the insect world.” A new movement in turf management shows some promise of improvement for biodiversity. In order to avoid the need for pesticides, fertilizers, and irrigation, some homeowners are planting grass species that are drought-tolerant or native to their climates. Buffalo grass, for example, native to America’s central and southern Great Plains, is gaining popularity in hot climates. The Prairie Nursery Corporation, based in Wisconsin, has been marketing a mix of native fescue grasses for lawns since 1993 (see EBN Vol. 8, No. 2). Their No Mow mix, including cool-season fescue grasses native to Oregon and Canada, was designed for the colder, less sunny climate of the northern U.S. A number of golf course managers have also forgone conventional landscaping practices, including preventive pesticide treatment, committing instead to integrated pest management (IPM). IPM stresses planting species that are most likely to thrive in a particular location, using microorganisms to fight pests, and applying only minimal pesticides—or none at all. Native landscaping and IPM can even work for athletic fields, as the Battery Park City Authority has proven with a popular field in lower Manhattan. The Battery Park field, which was completed in the spring of 2003, is maintained without any pesticides or synthetic fertilizers, according to T. Fleisher, director of horticulture at the Battery Park City Parks Conservancy. “The maintenance process is based on soil management,” he explained to EBN. The Battery Park landscaping team regularly monitors the availability of nutrients, especially nitrogen, in the soil and tailors its maintenance to specific situations. Because of the soil compaction on the playing fields, some fertilization is necessary, but all of it is organic, he said, and “we’re careful not to introduce unneeded nitrogen into the soil.” Fleisher believes that the organic program costs no more than a conventional, chemical-dependent plan. Asked whether artificial turf was ever considered for the field, Fleisher told EBN: “The idea of this field was that it be ‘green.’ Artificial turf has nothing to hold water in the root zone. If there’s no cleansing of the water, whatever contaminants are there run straight through the soil.” Kim Sorvig, research associate professor at the University of New Mexico, and co-author of Sustainable Landscape Construction: A Guide to Green Building Outdoors (see review in EBN Vol. 9, No. 11), is also concerned about the soil conditions under artificial turf. “It blocks both water and sunlight either completely or in very large degree,” he told EBN, “and without that, you can’t have a living system in the soil.” Sorvig thinks it is ironic that artificial turf is heralded as a solution to water shortages, since it diminishes the health of the underlying soil, thereby decreasing its ability to hold water. “When you remove the vegetation from an area so completely,” he said, “you’re actually, in the long term, contributing to drought.” The only application for which Sorvig believes artificial turf is appropriate is indoor stadiums, since they are “already separated from the soil system.” Ecology may be one area where neither artificial nor conventionally maintained natural turf can claim victory. 

Biophilia

Indicative of the cultural climate of the time, marketers of early artificial turf stressed its space-age credentials. The industry’s departure from a living landscape was considered an accomplishment in itself, and names like Chemgrass and AstroTurf reflected that accomplishment. Modern turf manufacturers are taking the opposite tack, marketing the similarity of their synthetic products to the real thing. New artificial turf is designed with some variation in color and texture to mimic the natural surface it has replaced. FieldTurf uses the slogan: “Looks like grass. Feels like grass. Plays like grass. ®” One company, Sportfield, LLC, even calls its synthetic turf RealGrass™. The biggest strength of artificial turf is also its biggest weakness. Artificial turf remains a “monofilament ribbon file product”; by definition, it can never be alive. So why bother to make it look or feel like the real thing? Nostalgia begins to explain our intangible trouble with artificial turf—gone are the stubborn grass stains and the smell of freshly mown grass. The best explanation, though, is that we feel an innate connection to good-old-fashioned grass. Harvard biologist Edward O. Wilson sought to explain this phenomenon in his 1984 book Biophilia: The Human Bond with Other Species. Human beings, he argued, subconsciously seek a connection with other species and with life. Plastic grass will always feel foreign to us because it is not living and robs us of our cues to natural processes. It refuses to die—or even fade—as the seasons change. So-called natural turf, it has been argued, is itself far from natural. Most turf grass yards and fields would be biological impossibilities without significant inputs of water, chemicals, and energy. Yet, grassy lawns feel natural. Perhaps our biophilic impulse is fooled by this seemingly natural landscape. Or perhaps it doesn’t care—a living landscape is a living landscape, no matter how it came to be. If, as eco-educator Dr. David Orr professes, “landscapes are unfailingly educational,” then the educational implications of artificial turf are worth considering. What does it mean that increasingly large patches of our landscape are not living? What does it mean that we are isolating those landscapes with which we come in closest contact from the intricate relationships of living systems? The pedagogical implications of natural turf may be just as profound as those of artificial turf, or more so. By maintaining flawless living greenscapes, we teach that the control of nature is possible. Worse, we teach that it is to be expected. Martin H. Krieger posed a now-infamous question to readers of Science Magazine 30 years ago: What’s wrong with plastic trees? Nothing, really, he concluded. “Much more can be done with plastic trees and the like to give most people the feeling that they are experiencing nature.” Krieger’s question fueled a philosophical debate that still rages in the halls of academia, if nowhere else. Krieger’s question is now resurfacing in the context of artificial turf, and some of those people most vexed by Krieger’s conclusion are thinking long and hard about this answer. What’s wrong with plastic grass, and whatever it is, is it worse than what’s wrong with natural grass? 

Final Thoughts

Conventionally managed natural turf carries a plethora of environmental burdens, but it does support soil organisms to some degree. The grass and these organisms play a crucial ecological role by purifying water as it leaches into the earth. It is questionable, though, whether this function is positive enough to offset the repercussions of watering, pest treatments, fertilization, and mowing. Playing fields subject to heavy use, especially where pristine appearance is a priority, may represent a setting in which artificial turf can be justified. But the fact that it doesn’t support soil organisms, and therefore is a biologically dead zone, suggests that its use should be limited. For many applications the optimal choice, at least from an environmental perspective, is natural turf managed in an ecologically sound manner. Natural lawns and fields can be maintained responsibly by beginning with native and adapted species that require little or no water, allowing them to go dormant (and turn brown) at times, and feeding them appropriate, organic fertilizers. Even mowing, when necessary, can be done using low-emitting and quiet machinery. The result may not live up to the standards of the Garden Club of America, but other species will approve. 

– Jessica Boehland 

