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Summary 
Synthetic turf offers numerous advantages over natural playfield surfaces.  It requires 
no mowing, watering, fertilizers or herbicides, and allows the field to be used a greater 
number of hours during the year.  However, some reports of chemical analysis of 
artificial turf have shown that it is composed of a number of hazardous substances that 
could be detrimental to the environment and on people using the field if the substances 
were released through leaching or outgassing.   
 
Staff Recommendation 
Staff recommends that the RCO investigate ways that the Recreation and Conservation 
Funding Board (RCFB) could provide assistance and incentives to applicants to foster 
use of construction materials and practices that reduce potential negative environmental 
and public health impacts.     
 
Background 
At the request of a member of the RCFB, staff looked into concerns that have been 
raised over the use of synthetic turf in playfields, including investigation into the use of 
Polybrominated Diphenyl Ether (PBDE) flame retardants.   
 
Synthetic turf offers numerous advantages over natural turf.  It requires no mowing, 
watering, fertilizers or herbicides, and allows the field to be used a greater number of 
hours during the year.   Although the initial costs are higher, reduced long-term 
maintenance and increased playing time make artificial turf generally more cost 
effective in the long run.  A comparative analysis of synthetic versus natural turf is 
attached to this memo.  
 
The new generation of synthetic turf is typically composed of thousands of tiny rubber 
granules, about the size of grains of rice, made from ground up recycled rubber tires.  
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The synthetic grass blades are made of polyethylene or polypropylene.  Research on 
the environmental and public health hazards of rubber tires has lead to a concern about 
their use for this purpose.  Numerous research papers and newspaper articles have 
addressed these concerns, and a bill was recently introduced into the New York 
legislature that would prevent further installation of synthetic or artificial turf until a 
“complete study of the potential adverse environmental and public health impacts” of the 
material is undertaken1. 
 
Hazardous substances identified in artificial turf include polycyclic aromatic 
hydrocarbons, phthalates, and heavy metals (zinc, lead, arsenic, chromium, cadmium)2.   
However, there is insufficient data to assess the extent that these substances leach into 
water or are released through outgassing in hot weather, and whether they can be 
absorbed into the bodies of athletes through inhalation, ingestion or skin contact.  A 
paper entitled Hazardous Chemicals in Synthetic Turf:  A Research Review is attached 
to this memo.  
 
Staff was unable to find a reference citing PBDE flame retardants as a component of 
synthetic turf, although turf manufacturers claim that the turf is fire resistant.  PBDEs are 
used in a wide variety of products such as computer casings, fabrics, carpet pads, and 
furniture cushions.  Research has shown that these chemicals can leach into the 
environment and accumulate in animal tissues.  Research has also shown that PBDEs 
have significant public health impacts.  A study conducted by the Washington 
Departments of Health and Ecology is attached to this memo. 
 
As a result of the environmental and public health concerns regarding PBDEs, 
legislation was passed in the 2007 session of the Washington State Legislature that 
phases out two of most toxic forms, deca- and penta-BDE. 
 
Analysis 
Materials and construction practices funded through RCFB grants are subject to current 
environmental regulations.  However, often there is a choice of materials and 
construction practices that are more environmentally friendly and offer fewer public 
health risks.  It is beyond the scope of the RCFB to dictate standards or to serve as an 
environmental hearing body.  However, there may be ways through evaluation criteria, 
funding incentives, and technical assistance that the RCFB can foster more sound 
practices.  Examples include green construction practices, low water use landscaping, 
salmon friendly trail stream crossings, and campground siting.   
 
 
 
Next Steps 

                                            
1 NY Assemblymember Englebright’s Bill Would Require Study Health Impacts of Artificial Turf.  National 
Caucus of Environmental Legislators, Nov. 5, 2007. 
2 Synthetic Turf Chemicals.  RAMP, 2007. 
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If the RCFB would like to pursue this issue, staff will investigate ways that the Board can 
provide incentives and assistance to applicants in order to foster use of materials and 
practices that reduce potential negative environmental and public health impacts, with a 
briefing to the Board next fall or winter. 
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Artificial and Natural Turf:
A Comparative Analysis

EXECUTIVE SUMMARY
The San Francisco Recreation and Park Department is embarking on a program to
increase the quality and the capacity of the athletic fields of San Francisco. ,  One
element of this program is the building of several new soccer fields with the latest
generation of synthetic turf.

The focus of this document is to compare the relative costs and benefits of synthetic and
natural turf on soccer fields. The advantages of synthetic turf for soccer fields are well
known and include the following: reduced maintenance costs, significant increases in
playing time, and a superior playing surface. A thorough, balanced analysis comparing
synthetic and natural will focus on these issues: their relative installation costs, the
expected life span of the fields, their relative annual maintenance costs, their respective
capacities for amount of play, their relative safety, and their relative impacts on the
environment.

Synthetic fields require a large initial investment, but they also yield significant annual
savings in maintenance costs. The cost of installing a synthetic turf soccer field is
considerable. The price is about $800,000 per pitch.  The cost of installing a natural turf
field varies, but a reasonable estimate is about $260,000.  The annual maintenance cost
for a synthetic turf field is about $6,000, while that for a natural turf field is about
$42,000.  A synthetic field costs about $540,000 more to install, but realizes savings of
operating expenses of about $36,000 per year.

Any calculation of when a synthetic field will have “paid for itself” must factor-in the
increase (anywhere between 50% and 100%) in playable hours that synthetic fields
facilitate.  A 50% increase in playable hours would provide a recovery of initial costs
in 10 years, while an increase of 100% would have costs recovered in 7 _  years.

The life span of synthetic fields is somewhere between 10 and 15 years.  When they do
need to be “re-installed” at that time, the cost would about half of the initial cost because
the foundation, base, and drainage system would be re-used.

In addition to increasing playable hours, synthetic soccer fields have several other
benefits over natural turf fields.  They provide a superior, flat, level playing surface.
They are safer on which to play.  And they promote several environmental benefits.

Clearly, the San Francisco Recreation and Park Department should continue to install
more synthetic turf soccer fields.  The citizens of San Francisco deserve more and better
recreational opportunities of the sort these fields would provide.
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BACKGROUND

The San Francisco Recreation and Park Department is in the preliminary stages of
embarking on a comprehensive program of increasing the quality and the capacity of the
athletic fields of San Francisco.  One way to do this is to construct soccer fields using
synthetic turf.  In 2003, the Department constructed two new soccer fields with the latest
generation of synthetic turf.   The preliminary results have been overwhelmingly positive
and the Department has several proposals for more such projects.

This new type of synthetic turf has several advantages over natural turf:
(1) The new synthetic fields have significantly reduced operating costs because they

require much less labor and materials to maintain. Irrigating, fertilizing, and mowing,
that are required on natural turf, are not necessary on synthetic turf.

(2) The new synthetic fields increase by 50% to 100% the amount of play possible on
fields.  These new synthetic fields do not have to be shut down for periods of
maintenance and rehabilitation and they rarely have to be closed because of rainy
weather.  Furthermore, unlike their natural turf counterparts, they do not require the
imposition of a ceiling on the amount of play allowed in order to protect the quality
of the field.

(3) The new synthetic fields have a superior quality playing-surface.
The flatness and uniformity of the new synthetic fields produces venues that provide
better and safer recreational opportunities for soccer and other ground sports.

Given their advantages of superior playing surface, increased capacity for play, and
reduced maintenance costs, it is understandable why there is a move toward the new
synthetic turf for soccer fields.  But because these new fields are expensive to install
(approaching $1 million per soccer pitch), budget constraints limit the number of such
fields that may actually be built.

A comprehensive evaluation of the relative costs and benefits of having synthetic-turf
soccer fields requires compiling more detailed information in several areas:
• The relative installation costs for building a new synthetic field vs. a natural-turf field
• The realistic life-span of new synthetic-turf soccer fields
• The relative annual costs of maintaining a synthetic field vs. a natural-turf field
• The amount of increased capacity for play possible with synthetic fields
• The relative safety benefits of synthetic field vs. a natural-turf field, and
• The relative environmental factors of synthetic vs. natural turf.

Such a comprehensive cost-benefit analysis will provide the basis for developing a
realistic plan to plan to build more synthetic soccer fields at SFRPD facilities.  The
purpose of this document is to outline some of the relative costs and benefits of natural
and synthetic turf on soccer fields.
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INTRODUCTION
Throughout this document, there are repeated references to “synthetic turf fields”.  In all
cases this refers to the newest generation of such products.  It by no means refers to
material like the original synthetic turf, AstroTurf.  Whereas AstroTurf was hard and
abrasive, the newest material is soft and spongy.  The newest generation of synthetic turf
places a fine-textured canopy of polyethylene fibers (the synthetic blades of grass) over a
base of well-drained aggregate.  The fibers are then top-dressed with a layer of small
granules of crushed rubber, or a combination of crushed rubber and sand.  There are a
number of distinct proprietary brands of new synthetic turf on the market: Sprinturf,
SmartGrass, Sporturf, and others.  However, the name brand of the industry leader for
this new type of synthetic grass is Field Turf.  Field Turf has a longer track record and
has been installed in more locations than any of its competitors.  In fact, in some circles,
the term “Field Turf” has come to be used as a nickname for this whole new generation
of synthetic turf.  This document will avoid reference to any of these proprietary brands
and will instead use the generic term “synthetic turf” to refer to this newest generation of
material.

INSTALLATION COSTS
Key Variables for Natural Turf Installations
Any fair cost comparison for installing a synthetic field and a natural field must take into
account several key variables of a natural-turf field: (1) type of field preparation, (2) type
of drainage system, (3) the nature of irrigation system work and (4) size of field.
(1) Field Preparation Type
Natural field installations are done using one of these distinct models of field preparation:
• “Native Soil” – the existing soil is roto-tilled and graded.  This model is cheaper to

install, but ultimately suffers from poor drainage and compaction and consequently
less play, more damage, and reduced turf vigor.

• “Sand-Based” – a 10” to 12” layer of sand with drainage system is installed over the
native soil.  Sand-based fields can be played on sooner after it rains, but they do not
wear as well as soil-based natural fields.

• “Native Soil with Amendments”  -- the native soil is roto-tilled, amendments (such as
organic matter or other material) are added, the area is roto-tilled again, and then
graded.   This type of renovation is a reasonable compromise: the soil drains better
than the “Native Soil” Model (although not as well as a sand –based field) and wears
better than a sand-based field.

To summarize, the Native Soil Field has poor drainage and quickly becomes compacted,
while the Sand-based Field doesn’t wear as well as the Amended Soil Field.
Consequently, for the purposes of this comparison, we are specifying that the natural
field renovation in our comparison be the “Native Soil with Amendments” Model.
(2) Drainage System
Most of the athletic fields in San Francisco are built on heavy, clay soil.  Most have very
poor drainage, have not been amended in any thorough and systematic way, and have no
sub-surface drainage systems.  Any serious natural-turf field construction or renovation in
San Francisco should include a sub-surface drainage system, in order to maximize the
amount and quality of field play.



4

(3) Irrigation System
Many of the irrigation systems on our athletic fields are over fifty years old and do not
provide for the uniform, thorough irrigation of our athletic fields.  Almost all need at least
some modification, some need extensive rehabilitation, and some need complete
replacement.  Our comparison includes calculations for each of these levels of irrigation
work.
(4) Size of Field
The focus of our inquiry is on construction of soccer fields.  The standard size of SFRPD
soccer fields is 200’ x 300’ = 60,000.  A full-size regulation field is 330’ x 210’ = 69,300
sq. ft.  A serious natural-field construction must include a reasonable perimeter and an
area for “moving the field” (to minimize wearing out the middle and the goal mouths).
Consequently, a reasonable size for an area to contain a natural-turf soccer field is about
360’ x 250’ = 90,000 sq. ft.
(5) Adding Amendments
To be effective, amendments of organic matter and sand should be applied at a rate of at
least four inches over the entire surface and then incorporated uniformly by roto-tiling.
Four inches thick translates to over 1100 cu. yds.
 (6) Sod vs. Seed
The most durable grass for soccer fields in San Francisco is hybrid Bermuda grass.
Hybrid Bermuda cannot be grown from seed, but is available in sod (produced from
stolons).  Accordingly, our natural turf construction model assumes sod installation.   

Natural Turf Installation Costs

    Summary of Costs for Building a Natural Turf Athletic Field

TASKS Irrigation Model
Irrigation Modification Irrigation Rehab. Irrigation Installation

(Minor Irrigation Work) (Significant Irrigation Work) (New Irrigation)

Planning $20 k $20 k $20 k
Excavation $20 k $20 k $20 k
Amending $80 k $80 k $80 k
Drainage $40 k $40 k $40 k
Irrigation $10 k $50 k $90 k
Grading $10 k $10 k $10 k
Sod Installation $40 k $40 k $40 k

TOTALS $220 k $260 k $300 k
In summary, the costs for building a good natural turf athletic field is somewhere
between $220,000 and $300,000, depending primarily whether it is an upgrade of an
existing field or new construction.  The average construction cost is about $260,000 for a
natural-turf field.
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Synthetic Turf Installation Costs
A synthetic field installation includes installation of the sub-surface drainage system, the
rock-and-gravel foundation, the carpet of synthetic fibers, and the in-fill of crushed
rubber or crushed rubber and sand.  A synthetic soccer field needn’t be constructed over
as an area as big as a natural turf one, because it doesn’t have to be moved.  It need only
be about 350’ x 230’ or about 80,000 sq. ft.

The total cost for synthetic turf, properly installed, is about $10/sq.ft, or roughly
$800,000.  This indeed is roughly what the Department paid for each of the synthetic
soccer fields (at Franklin Sq. and at Youngblood Coleman Plgd.).

Maintenance Costs
Natural Turf Maintenance
There is a range of costs for maintaining a natural-turf field, depending on the amount of
play, the condition of the field, the staffing level, etc. A reasonable estimate for Gardener
labor costs is about 1/3 Full Time Equivalent, or about $20,000 including fringes and
overhead.  Gardener tasks include litter removal, irrigating, fertilizing, mowing, aerating,
over-seeding, filling holes, and conducting safety-inspections.  The Heavy Equipment
Operation provides truck drivers to deliver soil and sand and to drive the big, “gang
mowers” and provides operating engineers to load bulk materials and to roto-till and top-
dress, all at an average annual cost of $4,000 per pitch.  The Field Marking Crew paints
each soccer pitch at least 20 times a year for an annual cost of $3,000.  The average
annualized cost for plumbers to repair, modify, and overhaul irrigation systems is $2,000.
Materials and supplies needed for each field include water, fertilizer, seed, sand, soil, sod,
and paint, totaling about $10,000 annually. The annualized cost of equipment, primarily
trucksters and mowers, is about $3000.

Annual Maintenance Costs for Natural-Turf Soccer Field
Expense Items Expenses Total Costs

Gardener Labor $20,000
Heavy Equipment Labor $  4,000
Field Marking Labor $  3,000
Plumber Labor $  2,000
          Labor Total $29,000 $29,000
          Material and Supplies Total $  10,000 $ 10,000
          Equipment (Annualized) Total $  3,000 $  3,000
          Grand TOTAL $42,000
The total maintenance cost for a natural-turf soccer field is about $42,000.
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Synthetic Turf Maintenance Costs
The new synthetic fields have significantly reduced operating costs because they require
much less labor and materials to maintain.  A number of operations, such as irrigating,
fertilizing, field marking, and mowing, that are required on natural turf, are not necessary
on synthetic turf.  The regular gardener maintenance (1/15 FTE) tasks that are required
include removing litter, inspecting the field, grooming the synthetic turf with a tow-
behind sweeper, and occasionally adjusting the grade by adding the “synthetic soil” to
low spots.

      Annual Maintenance Costs for Synthetic-Turf Soccer Field
Expense Items Total Costs

Gardener Labor $4000
Repairs and Materials, as needed $2000

TOTAL $6000

The total maintenance cost for a synthetic-turf soccer field is about $6,000.

Summary of Field Costs
Type of Turf Installation Costs Annual Maintenance Costs

Natural $260,000 $42,000
Synthetic $800.000 $  6,000

Difference $540,000 more initially for synthetic $36,000 more annually for natural turf

Synthetic fields require a large initial investment, but they also yield significant annual
savings in maintenance costs.  Based only on the figures above and thinking only of the
number of fields it would be about 15 years before the total costs (installation costs plus
the cumulative maintenance costs) of the natural turf field would begin to exceed those of
synthetic turf. However, this is somewhat misleading because it doesn’t take into account
that synthetic fields virtually double the events (whether practice sessions or game)
that can be staged on the field annually.

Number of Hours of Play
Synthetic fields virtually double the number of hours a field can be used.  They don’t
require a two-month rehabilitation closure or a one-day-a-week maintenance closure.
With lights, events can go from 8 A.M. until 10 P.M.  And synthetic fields are open many
more days in rainy weather than their natural-field counterparts.  Consequently,
approximately twice as many events can be held on a synthetic field. Cost per field
event held is a much better indicator of relative value than just cost per field.
Factoring this doubling of field events into the equation, in effect, cuts in half the
time necessary to reach the break-even point.  In short, because of the dramatic
increase in playable hours, synthetic fields pay for themselves in eight to ten years!
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Life Span of the Fields
Life Span of Synthetic Fields
The industry leader for synthetic fields, Field Turf, guarantees their fields for eight years.
Therefor, it is reasonable to assume that the fields will last in the range of 10 to 15 years.
At the end of its life span, a new synthetic field would cost significantly less than the
original because the basic design, foundation, and drainage would already be provided
Life Span of Natural Fields
The life span of a natural-turf field varies greatly, depending on the amount of use, turf
practices, staffing levels, etc.  Given the existing pressure to over-use our soccer fields, it
is difficult to keep them at a high level of quality.  It is reasonable to assume that such
highly used fields will need a major overhaul every ten years or so.  This would
obviously not be a total replacement, but instead a rehabilitation of the soil profile, the
grade, the turf, and the irrigation system.

Safety of Play
The latest generation of synthetic turf, such as Field Turf, is safer than natural turf.  It is
flat, even, and soft, and it doesn’t have gopher holes, bumps, or muddy patches.  The new
synthetic turf also doesn’t have some of the disadvantages of the older AstroTurf, which
was abrasive and prone to injuries from twisted knees and ankles.  There are rigorous
scientific studies (available on request) that document statistically that synthetic turf is
safer to play on than natural turf.

Environmental Issues
Several environmental issues are a part of the discussion of synthetic vs. natural turf
soccer fields.  On balance, there are environmental advantages to using synthetic turf.
Use of synthetic turf reduces the use of herbicides, chemical fertilizers, and paint.
Fertilizers are increasingly being targeted as a source of ground water contamination.
Having synthetic fields also reduces the use of gas-powered equipment, especially
mowers, thereby cutting back on emissions of air pollutants.  On the other hand, there
have been questions raised about possible toxins in the materials used in synthetic fields.
At this point there is no documentation to substantiate these charges.   The only
significant environmental drawback to synthetic fields is that their components do not
biodegrade and will therefor end up in a landfill.

Conclusion
The numerous benefits of synthetic soccer fields far outweigh the high cost of their
installation.  Clearly, the San Francisco Recreation and Park Department should continue
to install more synthetic turf soccer fields.  The citizens of San Francisco deserve more
and better recreational opportunities of the sort these fields would provide.
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