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Should We Install Synthetic Turf or Natural Turf?

The decision whether to install synthetic turf or natural turf becomes very complex. We must
be careful and look beyond the marketing provided by purveyors of the synthetic fields and
educate ourselves on the real long term impacts of these decisions. There are 2 main reasons
people install synthetic turf, one is for durability and the other availability. Synthetic fields do
not become muddy or unusable when it rains or is wet. The synthetic fields when installed
and maintained properly are always available. The words maintained properly are the key
words here. To think a synthetic field requires little maintenance is erroneous. [6] They
require as much or more maintenance as a well planned and properly installed natural turf
field. There is no arguing that a synthetic field is more durable when maintained properly.
However, proper maintenance can be a serious undertaking that results in harmful
environmental consequences.

There are other very important issues that one must take into account when making this sort
of decision. In this proposal we will review a host of other aspects that must be considered
when making the decision to spend this much money to provide adequate playing surfaces for
our growing fitness and recreational needs.

In this proposal we will look at utility, health and safety, environmental concerns and lastly
the costs, especially the long term environmental costs. Once we have addressed the issues
above we will show proposals that give options other than the synthetic fields that offer the
same advantages at a much lower costs.

A Comparison between Synthetic Grass and Natural Turf:

Utility:

There is no argument that it is easier to ensure that a synthetic field is prepared for play after
or even during rainy or inclement weather. It is a fact however that in the southwestern US
there are few rain induced issues with sporting fields, it is usually the converse, lack of rain
causes most of the problems. In the southwestern US where temperatures regularly soar into
the 90"s or even | susacele@pérédtureiofrhe fieldsean machmmer t he
temperatures of 160°F or higher. A study from Brigham Young University compares the
surface temperatures of synthetic fields, asphalt and natural turf. [1] Williams and Pulley of
Brigham Young University found the average daily temperatures on a synthetic field of
117°F, on asphalt 109°F and on the natural turf field 78°F, With a high temperatures of 156°F
for the synthetic turf and a high of 88.5°F for the natural turf. On the average, synthetic fields
are hotter than asphalt. 1f a child kneels on this field he or she will get blisters. How useable
is the field when the surface is hotter than the asphalt you park your car on?

Longevity:

Another issue that must be examined is longevity in the southwest. The synthetic field is
made of long chain hydrocarbon polymers. These materials are extremely susceptible to
break down by ultraviolet rays. The manufactures tell you they put in UV stabilizers that
reduce this but they do not eliminate it. The breakdown of these polymers happens eventually
just like any plastic you leave out in the sun. One problem is that the chemicals used as UV
stabilizers have been listed as known carcinogens and are released as the material decays.



The infill material also decays turning into a toxic powder. [7] In studies recently released it is
also a fact that after just 3 years they have found high levels of lead being released from the
decay of the materials. In the arid southwest you can expect to replace the carpet on a
synthetic field about every 7 years.

Health and Safety and Environment:

Health and safety is a big concern for all of us especially when it comes to our children who
will do the bulk of the activities on these fields. There are several issues that would make one
want to consider why you would install a synthetic field.

1 Injury —while there is not a lot of conclusive data on injuries there are good reasons
that many of the professional teams are moving over to natural fields. They have huge
investments in their players and even the slightest possibility of injury caused by the
playing surface must be eliminated. The main issue is this: Do you want your young
athlete to live their life with a joint injury that may have been prevented by insisting
they play on a cheaper, more environmentally friendly, natural turf field? Please
consider the following [2]:

0 TrevorVance:* 1 “ve never found a ballplayer th
says Vance, the head groundskeeper for t
safety, the grass is giving where artificial t ur f i s not and it"s

back and knees. '’

0 Brett Saberhagen: Now head baseball coach at Calabasas (CA) High School and
two-time Cy Young award winner, Saberhagen recently headed a fund-raising

campaign to construct a state-of-the-artnatural gr ass fi el d for hi s
maj ors we used to dread going on the roe
“and there“s no way | would consider one
pl ayed on grass.”’
0 Football: In a survey by the National Football League Players Association

(NFLPA) 88.8 percent of respondents said they prefer playing on natural grass
fields and nearly 96 percent said they believe that artificial surfaces were more
likely to contribute to injuries.
http://www.nflplayers.com/user/content.aspx?fmid=178&Imid=443&pid=1143&t
ype=n&weigh=443,0,1143,n

Toxic Chemicals —

Since there is no long term data | will not go into the chemicals in the turf infill except to say

this; the granules in the infill material decay due to ultraviolet rays from the sun. This decay

causes the release of carcinogenic chemicals used to ensure the rubber remains pliable. When

athletes fall on this surface they breathe this powder into their lungs. The lungs are one of the

best known ways of ingesting toxins into the body. What are the long term effects? [3] We

donot know because there isn“t enolidydukndvat a but

that when the infill material is replaced or disposed of most states label thiss t uf f , Tox i ¢

Wa s &nd it must be incinerated? Yes your children have been playing in toxic waste! How
do the manufacturers of the synthetic turf recommend combating this problem? They say to
simply scrub it with disinfectants and rinse it using lots of water!


http://www.nflplayers.com/user/content.aspx?fmid=178&lmid=443&pid=1143&type=n&weigh=443,0,1143,n
http://www.nflplayers.com/user/content.aspx?fmid=178&lmid=443&pid=1143&type=n&weigh=443,0,1143,n

1 Lead Contamination - A study commissioned by an independent testing facility at
the Center for Environmental Health (CEH) found very high levels of lead in almost

all samples of synthetic turf tested. Also the center for disease control in Atlanta

released a warning that as turf ages it releases lead dust due to degradation by the sun.
[7] Children can either breathe the dust when falling onto the turf or after wiping their

hands on the turf ingest lead by touching their mouths as we know all children are

prone to do. The article can be was published in water efficiency magazine and can be

seen at: http://www.waterefficiency.net/the-latest/artificial-turf-legal.aspx .

Pathogens - Next what about all the stuff that gets on the turf between washings and sanitization
of the field like mucus, blood, sweat and animal feces! Do yo u
stuff? Natural turf has natural organic microbes that take care of these sorts of things; it goes into
the ground and is digested and rendered harmless. On synthetic turf it sits there and grows into
who knows what, maybe deadly staph infections. These infections can kill or render your child
paralyzed. [4] Granted they are not caused by the turf, however the burns and abrasions from the

want your

turf can lead to the infections that are spread by body contact and hot tubs in the locker rooms.

Green House Gasses

This subject is one that really needs to be addressed. The above arguments can be overcome

by proper sanitation procedures and dumping lots and lots of water on them to keep them

clean and cool. When it comes to the environmental concerns there is no getting around the
fact that these fields are a very poor choice. There are a tremendous amount of references

available. Below we will highlight one significant test by Meil and Bushi of Athena
University, referred to as the Cradle to Grave Study. | reference this paper because of the

excellent use of statistics to absolutely prove this data is valid [5]. In this study it is apparent

that synthetic fields are big contributors to carbon emissions in our environment.

10 Year Environmental Impact Comparison of
Synthetic Turf VS Natural Grass

Attribute

Synthetic Turf

Natural Turf

chi

Total Carbon CO,
Emissions (Ibs) [5]

+122,000 +/- 36,600 Ibs of total
greenhouse gasses put into the air
over a 10 year period. This
includes manufacturing,
installation, maintenance and
recycling all the material.

- 37,600 +/- 6,700 Ibs of carbon
Which means the turf has removed
this amount of CO,. This takes into
account all pollutants produced by
the mowers and disposal of excess
organic matter.

CH, Emissions (Ibs)
[5]

+ 11,000 +/- 1980 Ibs of methane
greenhouse gas

0

N0 Emissions (Ibs)
[5]

0

+ 220 Ibs of Nitrous Oxide from
decaying plant material

Heat Island Effect [1]

Average Surface Temperatures of
Synthetic fields run upwards or
117 to 125 degrees with
maximums reported as high as
200°F, depending on the daily
ambient temperature

Natural grass surface temperatures
average 78 °F with high
temperatures of approximately 85
to 90 °F

dren”


http://www.waterefficiency.net/the-latest/artificial-turf-legal.aspx

Note: In the study above the university concluded that they would have to plant 1,800 trees
to be ,carbon neutral™ over the 10 year

Our Commentary on Synthetic Turf: A person consumes about 1.5Ibs of 0, per day. A
healthy natural turf sports field produces about 187 Ibs or 2,200 cubic feet of oxygen per day.
This means an athletic field produces enough oxygen to support 125 people for every day of
its existence. In the converse, does that mean for every time we replace a natural field with
synthetic grass the earth can support 125 fewer people? It is estimated that in the USA we
will install between 900 and 1,000 synthetic fields every year.

Do the math 1,000 fields X 125 people says we ruin the environment for 125,000 people
every year just so we can have the highest tech athletic field possible.

How can we have a natural turf field that meets our expectations
cost effectively?

The synthetic turf industry would lead us to believe that their product is a ,,greener” product
than natural grass. They have sited the many problems with natural turf that make the
synthetic products actually seem ,greener” when referring to the environment. In reality
synthetic turf is probably only a ,greener” in color.

What if there is a solution that allows you to have professional quality natural turf and ensure
that it is always healthy and ,green” in all senses of theword? Thi s s olreent i on
environmentally, ,green® in colorand, g r enaawirigs, in terms of cash!

Environmental Concerns for Natural Turf

9 Fertilizer/chemical run off and exposure

1 Water consumption

1 Rigid surface conditions due to compaction and unevenness.
9 Pollutants caused by mowing and maintenance

All of the above problems exist with your standard sporting fields and most of it is a result of
current practices to maintain turf. We will address the above issues one by one and help the
reader understand how these things can be overcome

1 Pesticide/Fertilizer Runoff and exposure — With topically applied chemicals runoff
results from over water. When applied topically pesticides and fertilizers must be
watered topically as well. If the chemicals are applied correctly and irrigated
adequately using great care to eliminate run-off, there is little chance of exposure. The
fact is however, turf managers are always under the gun because many sporting fields
have activities on them 7 days a week from 7:00 in the morning till 11:00 at night with
no break for application or proper irrigation. When the field is irrigated they tend to
overdue it because they need to be assured that there is no chemical residue.
Overdoing the irrigation causes some amount of runoff putting these chemicals into
the streams and rivers leaving a saturated surface just prior to play.

1  Water Consumption - The issue of water consumption with grass fields is a big issue
these days with the dwindling water supplies. Natural turf fields tend to use large
amounts of water. It is a fact that in the southwestern United States that over 40% of
the water sprayed from above never makes it into the soil because of evaporation.

per.i



Scientists have developed ET (evaportranspiration) numbers that estimate the amount
of water required for plant life to survive. This is a theoretical number based on work
measuring the evaporation from soil and transpiration of plants. This evaporations is
calculated based on moist surface soil but does not take into consideration the
inefficiency of the delivery method. There are irrigation controllers that use the ET
formula to estimate the amount of water needed for the field. The controllers work
well but cannot account for the inefficiencies of the systems that apply the water such
as overhead sprinklers or underground systems with poor distribution uniformity.

Turf managers in the southwestern USA have told us that they typically use set ET
controllers at 140 to 200% of ET to keep the fields acceptably green. The high water
consumption is caused by the fact that the water delivery systems in use today are
inefficient at getting the water into the soil profile. The other issue is the human
factor. For many people more is better especially when it comes to watering plants. It
is common for coaches want a nice lush green field for their players to play on.
Coaches regularly gain access to the irrigation controller so they can apply more water
as an ,insurance policy?".

1 Surface Conditions — The conditions of the surface on most sporting fields is caused
by many factors and varies depending on the soil type in the field. Sand based fields
tend to not have the compaction issues seen with soil based fields. With soil based
fields however, the compaction issues are greatly influenced by irrigation scheduling.
As a rule of thumb a field should never be irrigated 24 hours prior to an event.
Irrigation within hours of events leaves a wet surface that is prone to damage. If your
field is utilized 7 days a week and needs irrigation 3 times per week in the summer
months how do you irrigate without causing damage to the field? Traffic on the two
inches of the water saturated upper layer of the soil profile is the main cause of
compacted surfaces, bare spots, and holes.

1 Pollutants From Mowing and Maintenance — Pollutants are a fact of maintaining a
natural turf field. The grass fields do need to be mowed and it is recommended that
not more than 1/3™ of the leaf material be mowed at a time so frequent mowing is also
required. When contrasting this to synthetic fields however there is little difference in
the pollution levels caused. Itis a little known fact that synthetic fields need constant
grooming to keep them in shape. A synthetic field needs to be brushed, vacuumed, and
sanitized on a weekly basis using machines that create the same, or even greater
amounts, of pollution than a mower would. It is a fact however that a vigorously
growing natural turf field actually consumes more pollutants than the mower
produces between mowing.

How we solve all the Environmental Concerns for Natural Turf

Sub Surface Capillary Irrigation System (SCI)

As of now neither synthetic turf nor natural turf are perfect options when it comes to being a
good steward or our environment. Imagine though, a solution that would solve all the
problems associated with a natural grass field. A solution that would allow you to have an
environmentally friendly natural grass sporting field that remained lush and green all the time,
used 60 to 70% less water than a conventionally designed field at a fraction of the cost of the
synthetic field. We can provide that solution as a total system package. By applying the




latest advancements in irrigation technology, soil amendments and organic fertilizers we can
offer a complete turnkey solution. A solution that allows you to have perfect, lush, green,
fields that are 100% worry free. You schedule your events on the fields and SES does the
rest. The solution is a field that is irrigated using a sub surface capillary irrigation (SCI)
system that eliminates all the problems with natural turf fields and lets you feel great about
being a good environmental steward.

With this sustainable solution perfect moisture content and air filled porosity is maintained in
thetop 4 t af the®dil. With the Kapillary Irrigation Sub-Surface System (KISSS) all
chemical treatments are added sub surface with totally certified organic chemicals. Applying
chemicals uniformly sub-surface means there is no chance of exposure of chemicals to your
young athletes, or runoff into our precious and diminishing water supplies. You can apply
water whenever necessary; even while the field is in use because it is applied subsurface.
Sub-surface irrigation also allows the surface remains dry so weed germination is almost
eliminated. The need for aeration is also dramatically reduced or eliminated. Another huge
benefit of this system is that the surface is always dry so there is no chance of compaction; the
ground is always soft and reduces the occurrence of injuries sustained on compacted or
synthetic turf fields. The big difference; when the ankle twists the natural turf gives instead of
the ankle tendons!



The KISSSO Technology

KI1SSS Below Flow FlatO - How it works!

1. Drip Tubing With Inline Pressure

Compensated Check Valve Emitters —
Inside the system is a standard high quality
drip tape with a specially designed emitter
that is pressure compensating to maintain a

uniform flow rate from the system.

2. Capillary Fiber — The capillary fiber evenly
distributes water into the soil. The water
races along the capillary fiber 30,000 times

faster than in soil and then transfers into the
soil by capillary action. The fiber maintains perfect moisture uniformity along its length.
3. Polyethylene Dispersion Tape — The tape on top of the product acts as a boundary
between the soil and the emitter forcing water to absorb into the capillary fiber before
absorbing into the soil. It helps distribute the water when it leaves the emitter.
4. The Polyethylene backing — The backing forces the water to move upward into the soil
instead of immediately leaching downward keeping the water in the root zone.

Laboratory Testing and Analysis

Wetting Patterns — The KISSS™ system s
has been tested extensively in university tests
both in Australia. The results illustrate the
wetting pattern of the Below Flow FlatO

(SCI) compared to sub-surface drip

technologies. On the right we see a cross-
section of the wetting pattern in soil using
standard point source dripper line. The blueis =
the wetted soil and the yellow to green, the dry = s s s
soil. The moisture content was measured
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using Time Domain Reflectometry (TDR) probes.

The test was done in a sandy soil but the results are

consistent for any soil type. In the illustration to the

left the KISSS™ product was buried 12 inches deep.

Notice the scales on the charts; you can see wetted

areaforthedr i p tubing 1 swidebout 4C¢C
whereas the wetted area for the KISSS™ is over

140cm ( 53HeKISS&" dsey.st ethe f or ces
plant material to develop very deep drought tolerant

root systems. The system also eliminates the

possibility of root intrusion because the wetting pattern is uniform. They have not
experienced any root intrusion in over eleven years of installing the product in hundreds of

applications.



Experimental Results

There is a great deal of data to support the results achieved with the KISSS™ sy st e m. Not
does the system use only one fourth as much water but the sports fields are softer, have deeper
root systems, and never require sod replacement.

Sports Fields Results

The sports field shown below was the first sports field installed in Australia over 6 years ago.
The field is currently under heavier usage than it was when it was first installed and is being
used by over 1,300 students. Activities including organized sports, recess, and weekend school
activities take place on this field.

The illustration to the left illustrates how the

field looked before illustration. The field

could neverbe irrigated correctly neccuase of

the extensive overuse. This field was

irrigated very inefficiently prior to

installation with over an inch of water per

week prior to the instal]
product.

Pre - Installation

The second picture (right) illustrated what the field
looked like the day after installation. The brown
striping was due to the way the material was cut in
with the installation tool. After the installation, the
field was irrigated on a highly optimized program
that used ET values to determine water
consumption. The field was fully recovered with
no signs of the installation after just two weeks.

The third picture (left) illustrates six years

after illustration. It is now irrigated with less

than .35 inches of water per week total using

the KISSS™M system, even durin
months of the year.




Yearly Cost of Ownership Calculations

The next thing one has to ask is how much does it cost? When looking at something like a
sporting field it does not make sense to use a payback method because this is not a business
venture in which you are makingmoney. In this case what really matters to the end user is the
savingthat this system offers, year after year. This analysis will compare the cost to own a
synthetic field versus a natural grass field in terms of yearly cash outlay/expenditures. The
costs for water, power, maintenance, and the time value of money are figured in. Time value
of money may not be as important in some cases where the field is part of a municipality that
just has a yearly budget. However, we always include time value of money in case the
calculations are needed to assess the amount of bond money to be raised. These numbers
represent cost by the SES team to give you a complete solution package, a turnkey system
where we install and maintain the natural fields. These figures come from research on actual
prices being paid for installation of synthetic fields. We have heard values between $800k
and $2.5 million after the install was completely said and done. For comparison purposes we
chose $1,300,000 for the installation cost of a synthetic field.

Install Cost Estimates: These costs are only conservative estimates. A complete cost
estimate is done along with cost of ownership analysis that is presented prior to a sale. The
costs represented in this table includes taking a run down field and turning it into one of the
following fields depending on the requirements of the end user.

Renovation Costs

Type of Sporting Fields Rehabilitation WI/0 Drainage ~ W/Drainage Yearly Cost
60 Nati ve SeldRehabifitatiorn Gost$ $193,250 NA $60,000
6" Sand Capped Sports Field Rehabilitation Costs $463,252 $663,252 $65,000
6" Sand Drained Sports Field Rehabilitation Costs $713,252 $913,252 $65,000
New Synthetic Sports Field NA $1,250,000 $30,000

Actual Cost of Ownership

Below is a cost of ownership analysis for the above scenarios where the SES team does the
construction and maintenance of the field over a 10-year period. This is a turn key system
and you can see below the savings over 10 years are enough to supply many other needs of
your teams, such as equipment . I f we calculate interest®™ a
savings of more than the cost of the synthetic field over the 10-year period. This does not
account for the fact that the synthetic field probably will not last 10 years in the southwest! It
also does not account for much of the water used on the synthetic field for extra cooling prior
to events during the heat of the summer and the costs incurred due to injuries incurred on the
synthetic fields. The reality is that with a synthetic field the entire carpet will most likely
have to be replaced in about seven years and generally does not last the projected ten years.
Your natural turf fields on the other hand will be in place for 50 years or more with no more
costs other than the yearly maintenance costs. The SES team will guarantee a green lush
playing surface for a 10 year period as long as we maintain it. If it needs seeding or re-
sodding due to a failure of our system we will do it!



Cost comparison summary for the types of fields SES offers!

Field Costs With Time Value of Money (interest) Included in Cost

I Principle + Water and Yearly Total Yearly |Total 10 Year
Field Type Install Cost Interest Power Maintenance |Cost Savings
Synthetic Field Costs Interest Included $1,300,000 $189,271 $1,398 $35,000 $225,669 $0
6" Amended Soil Based $144,000 $20,965 $4,515 $60,000 $85,480 $1,401,890
6" Amended Sand Capped $213,252 $31,048 $4,515 $65,000 $100,563 $1,251,059
6" Amended Sand Capped and Drained $463,252 $67,446 $4,515 $65,000 $136,961 $887,080)

Field Costs With Time Value of Money (interest) Not Included in Cost

Principle + Water and Yearly Total Yearly |Total 10 Year
Field Type Install Cost Interest Power Maintenance |Cost Savings
Synthetic Field Costs Interest Included $1,300,000 $129,999 $1,398 $35,000 $166,397
6" Amended Soil Based $144,000 $14,400 $4,515 $60,000 $78,915 $874,820)
6" Amended Sand Capped $213,252 $21,325 $4,515 $65,000 $90,840 $755,570)
6" Amended Sand Capped and Drained $463,252 $46,325 $4,515 $65,000 $115,840 $505,568]

What is actually included in this Package?

Complete renovation of the field including the following:
Soil testing
Soil extraction and addition (depending on package selected)
Drainage system installation (depending on package selected)
Soil amendment applications
Tilling and bed preparations
Installation of Capillary Subsurface Irrigation System
Installation of soil moisture monitoring and ET irrigation control
Re-Sod the entire field with Bermuda Tiffway or equivalent
Maintenance and care of the field for the next 10 years including
0o Mowing
o Fertilization
0 Weed control
o Pest Control

=4 =4 -8 _9_49_9_9_2°_-2

Closing Statement

The above data and the attached reports are for your review. | hope you can read this in detail
and come to the conclusion that you want to be a good environmental steward and that you
will at least investigate the options for installing natural turf fields instead of synthetic, if not
for any other reason but for the safety and well being of your children and our future
generations. There is a lot of backup information attached to this report and if you would like
more information on the KISSS products go to www.KISSSusa.com or contact your local
sales representative.

We do not distribute this product through normal distribution chains. The only way to get the
KISSS guarantee is for us to install the KISSS products and maintain them for you. | think
you will find this a very cost effective and environmentally friendly alternative to installing a
synthetic field!


http://www.kisssusa.com/
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Appendices

Appendix 1 Soil Amendments

Sometimes the fields have damaged by overhead irrigation systems or just misuse so SES
evaluates the fields and recommends the best soil amendments that are available. We have
formed partnerships with companies that supply soil amendments that are environmentally
safe and effective. All soils are different so the type of soil amendment that will work best
with your particular soil must be determined from a soils test. Some soil amendments can
even be injected through the system after the subsurface irrigation is installed. Common Soil
Amendments we use to improve the water holding capability as well as the compaction
performance of the soil are:

Coir for water holding capability— coconut fiber a renewable resource

Fired Diatomaceous Earth - A naturally occurring material that is mined in many locations
across the USA

Gypsum — Calcium Sulfate a very abundant naturally occurring material helps break up clay
soils by tying up the clay particles so they
Surfactant Wetting Agents — Sometimes there has been some type of soil contamination that
has caused the soil to reject water. In this case SES has the soil tested and determines the best
solution which is usually some sort of biodegradable wetting agent.


http://cahe.nmsu.edu/programs/turf/
http://www.delawareriverkeeper.org/newsresources/factsheet_p.asp?ID=50

Appendix 21 Cost breakdowns for cost of ownership calculations (COO)

Yearly Cost of Ownership (Soil Based Field Wo/Interest)

Cost per year Capillary (KISSS) Notes Synthetic Grass Notes Savings Per Year
Purchase cost $194,000.00 Turnkey Install $1,500,000.00| Turnkey Install $1,306,000.00|
Yearly Principle + Interest $19,400.04 At 0% interest $150,000.00( At 0% Interest $130,599.96
Cost of power $67.10 $.15 /KWH $20.78 $.15 /KWH -$46.32
\Water Costs $4,447.93 $4.7/1000 Gal $1,377.42| $4.7/1000 Gal -$3,070.51
Maintenance Costs $60,000.00|Hands Off Maint $35,000.00]|Average Reported -$25,000.00]
Total $83,915 $186,398 $102,483
Total 10 Year Cost Savings: $1,024,831

Yearly Cost of Ownership (Soil Based Field Wo/Interest)

Cost per year Capillary (KISSS) Notes Synthetic Grass Notes Savings Per Year
Purchase cost $144,000.00 Turnkey Install $1,500,000.00| Turnkey Install $1,356,000.00|
Yearly Principle + Interest $14,400.00 At 0% interest $150,000.00| At 0% Interest $135,600.00
Cost of power $67.10 $.15 /KWH $20.78 $.15 /KWH -$46.32
\Water Costs $4,447.93 $4.7/1000 Gal $1,377.42| $4.7/1000 Gal -$3,070.51
Maintenance Costs $60,000.00{Hands Off Maint $35,000.00|Average Reported -$25,000.00
Total $78,915 $186,398 $107,483
Total 10 Year Cost Savings: $1,074,832

Yearly Cost of Ownership (6" Sand Capped Field W/Interest)

ICost per year Capillary (KISSS) Notes Synthetic Grass Notes Savings Per Year
Purchase cost $463,252.00 Turnkey Install $1,300,000.00| Turnkey Install $836,748.00
Yearly Principle + Interest $67,446.36 At 8% interest $189,271.08| At 8% Interest $121,824.72
Cost of power $67.10 $.15 /KWH $20.78 $.15 /KWH -$46.32
\Water Costs $4,447.93 $4.7/1000 Gal $1,377.42] $4.7/1000 Gal -$3,070.51
Maintenance Costs $65,000.00 Hands Off Maint $35,000.00| Average Reported -$30,000.00,

Total $136,961 $225,669 $88,708
Total 10 Year Cost Savings: $620,955

Yearly Cost of Ownership ( 6" Sand Capped Field WO0/Interest)

ICost per year Capillary (KISSS) Notes Synthetic Grass Notes Savings Per Year
Purchase cost $463,262.00 Turnkey Install $1,300,000.00| Turnkey Install $836,738.00
Yearly Principle + Interest $46,326.24 At 0% interest $129,999.96| At 0% Interest $83,673.72
Cost of power $67.10 $.15 /KWH $20.78 $.15 /KWH -$46.32
Water Costs $4,447.93 $4.7/1000 Gal $1,377.42] $4.7/1000 Gal -$3,070.51
Maintenance Costs $65,000.00] Hands Off Maint $35,000.00| Average Reported -$30,000.00)

Total $115,841 $166,398 $50,557
Total 10 Year Cost Savings: $505,569




Yearly Cost of Ownership (6" Sand_Drained Field W/Interest)

Cost per year Capillary (KISSS) Notes Synthetic Grass Notes Savings Per Year
Purchase cost $713,252.00 Turnkey Install $1,300,000.00| Turnkey Install $586,748.00
Yearly Principle + Interest $103,844.52 At 8% interest $189,271.08| At 8% Interest $85,426.56
Cost of power $67.10 $.15 /KWH $20.78 $.15 /KWH -$46.32
Water Costs $4,447.93 $4.7/1000 Gal $1,377.42] $4.7/1000 Gal -$3,070.51
Maintenance Costs $65,000.00{Hands Off Maint $35,000.00|Average Reported -$30,000.00|
Total $173,360 $225,669 $52,310
Total 10 Year Cost Savings: $523,097

Yearly Cost of Ownership (6" Sand_Drained Field WO/Interest)

Cost per year Capillary (KISSS) Notes Synthetic Grass Notes Savings Per Year
Purchase cost $713,252.00 Turnkey Install $1,300,000.00| Turnkey Install $586,748.00
Yearly Principle + Interest $71,325.24 At 0% interest $129,999.96| At 0% Interest $58,674.72
Cost of power $67.10 $.15 /KWH $20.78 $.15 /KWH -$46.32
\Water Costs $4,447.93 $4.7/1000 Gal $1,377.42] $4.7/1000 Gal -$3,070.51
Maintenance Costs $65,000.00|Hands Off Maint $35,000.00]|Average Reported -$30,000.00]
Total $140,840 $166,398 $25,558
Total 10 Year Cost Savings: $255,579
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Turf war: California sues fake-grass makers over lead content http://www.latimes.com/business/la-fi-turf4-
2008sep04,0,7157048.story

Suits Filed Over Lead in Artificial Turf

Water Authority Suspends Artificial Turf Incentive Program Following CDC Health Advisory
Can Playing on Artificial Turf Kill You?

Senate Passes Bill to Investigate Safety of Synthetic Turf Fields

TURF WARS....ABC News 4/17/08

Why is San Francisco Filling Acres of Neighborhood Parks with 100s of Tons of Hazardous Waste?
TURF WARS RAGE OVER FAKE GRASS

Lead Traces Found in Artificial Turf

Artificial Turf Tough on Baseballer®s Legs and
New Problems With Fake Turf

Turf Moratorium

Santa Monica Unpaves Paradise and Rips Out a Parking Lot

Synthetic turf poses health concerns

Parents Protest

Protest Targets Artificial Turf

Parents, kids picket to protest artificial turf

Parents Plan March Against Artificial Turf

Tire Waste Athletic Fields Called into Question All Over the World

Hidden Expenses of Artificial Turf

Artificial Turf Health Risks Exposed

San Francsico Parks Poised to Infect

Serious Questions About New Artificial Turf

Beard Turf Environmental Benefits

Experts Spell Out True Costs Of Artificial Turf

Frank Williams Comparing Artificial Vs. Natural Vs. Others

Frank Williams--Synthetic Surface Heat Studies

Is There A "Natural" Trend? Players, Turf Professionals And Architects Comment On The Possibility
Natural Turf Or Synthetic Turf: The Numbers Game

Beyond The Hype: NFL Players Prefer Natural Turf Playing Surfaces

Charting The 2004 NFLPA Players Playing Surfaces Opinion Survey

TPI Raises Questions About Artificial Turf Safety With The EPA

Drug-Resistant Bacterial Infections On A College Football Team Traced To Body Shaving And Artificial Turf
Burns

Study Compares High School Athlete Injuries On Natural Turf And FieldTurf
Infill Systems Spark Debate At STMA Conference

Turf Also Costs Merloni

Voters Against Synthetic Turf (VAST)

WHAT LIES BENEATH: TOXIC TURF UNDER OUR TOES

Back
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http://www.texasmonthly.com/preview/2006-05-01/hart
http://www.texasmonthly.com/preview/2006-05-01/hart
http://www.youtube.com/watch?v=iLQsaKDd0ww
http://sfparks.googlepages.com/home
http://www.stateline.org/live/details/story?contentId=302883
http://abcnews.go.com/Sports/story?id=4672892&page=1
http://mlb.mlb.com/news/article.jsp?ymd=20080415&content_id=2530070&vkey=news_mlb&fext=.jsp&c_id=mlb
http://www.sunsetbeacon.com/archives/SunsetBeacon/2008Editions/April08/Paulcol.html
http://www.synturf.org/moratoriums.html
http://www.surfsantamonica.com/ssm_site/the_lookout/news/News-2007/November-2007/11_02_07_Santa_Monica_Unpaves_Paradise.htm
http://media.www.dailynebraskan.com/media/storage/paper857/news/2008/01/17/Opinion/Synthetic.Turf.Poses.Health.Concerns-3155713.shtml
http://www.redwoodcitydailynews.com/article/2008-2-28-parents-protesting
http://www.smdailyjournal.com/article_preview.php?id=88094
http://www.insidebayarea.com/sanmateocountytimes/ci_8404521
http://www.sanmateodailynews.com/article/2008-2-23-scturf
http://sfparks.googlepages.com/claim1
http://sfparks.googlepages.com/claim6
http://sfparks.googlepages.com/claim2
http://sfparks.googlepages.com/silvtermrsa
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http://www.athleticturf.net/athleticturf/article/articleDetail.jsp?id=151825
http://www.athleticturf.net/athleticturf/article/articleDetail.jsp?id=148868
http://www.athleticturf.net/athleticturf/article/articleDetail.jsp?id=148856
http://www.athleticturf.net/athleticturf/article/articleDetail.jsp?id=123823
http://www.athleticturf.net/athleticturf/article/articleDetail.jsp?id=136072
http://www.athleticturf.net/athleticturf/article/articleDetail.jsp?id=136072
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http://at.adv100.com/athleticturf/article/articleDetail.jsp?id=85955
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