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IntroductIon
The primary goal of any sports surface is to provide 
a safe and stable location for play. In recent years 
artificial turf has emerged as an alternative to natural 
turf. Though synthetic turf and natural grass are 
essentially the same in appearance and function, 
there are many crucial differences between the 
two surfaces. Schools and municipalities should be 
educated on differences in maintenance, pricing, 
repair, and injury risks before choosing a play surface.
 
TypeS OF AThleTic FieldS
Native Soil Seeded or Sod Grass Fields
A native soil field is a playing surface that uses only the 
soil found on site. Also falling under this category are 
fields where the native soil is modified to include sand, 
peat, or other materials to provide a better growing 
medium, improved drainage, and a better base. The 
field can be seeded with an athletic seed mix, or sod 
can be installed in any of these scenarios. 

Maintenance expectations
Continuous maintenance including irrigation, mowing, 
aerification, topdressing, erosion, and weed control 
are required to keep fields in top condition.

pros
• The initial cost is minimal compared to that of 

sand-based and synthetic fields. 
• Natural grass fields are not very susceptible 

to vandalism, and once established, are 
comparatively easy and inexpensive to repair. 

• Natural grass has been shown to be an air 
temperature reducer due to the cooling process of 
transpiration. 

• Athletes tend to prefer natural grass fields to 
synthetic, though there are no studies to prove 
which is a “better” playing surface from an athletic 
performance point of view. 

• Studies have been done to measure the rotational 
resistance of cleated shoes on natural turf and 
synthetic fields, with natural grass fields producing 
the lowest torque overall. This is due to the higher 
traction of the infill mix on synthetic fields. 

cons
• Natural grass has the longest grow-in period. If 

time is a pressing issue, sod is always an option. 
A school or municipality will want to use an early 
fall-seeded field the following spring; or a spring-

seeded field in the fall. However, these fields really 
should be allowed a 9-month growing period to 
full establish a healthy stand of grass.

• Water moves more slowly through native fields 
than sand-based or synthetic turf fields, which, in 
turn, requires greater attention to crowning and/
or draining strategies. Natural grass or sod fields 
require a 2% grade to ensure proper drainage.

• The overuse of athletic fields can cause extensive 
wear on the fields including compaction and bare 
spots in high traffic areas. This can cause an unsafe 
play surface if not remediated correctly or given 
adequate rest time. 

• Irrigation is essential for natural turf fields, 
whether it be by a buried irrigation system or 
consistent manual watering. 

• Natural grass fields require more time in the spring 

to revive themselves following snow melt. 
• In the late fall and early spring, the natural soil 

in a grass field can freeze, which would cause 
a significantly higher risk of injury during those 
times.

 
Sand-Based and Sand cap Grass Fields
In a true sand-based athletic field system, the 
native soil is completely removed and replaced with 
a drainage system, drainage layer, a sand-based 
rootzone, and natural grass. This field type was 
developed for use in areas where severe compaction 
of the native soil is an issue (high clay contents). When 
soil is compacted, there are fewer voids to allow for 
water to percolate through in order to feed the root 
system of the grass. By removing this unsuitable 

soil entirely and replacing it with a sand-based 
rootzone mix, the roots of the grass are able to grow 
exceptionally well. This type of field requires a 1% 
grade to promote positive drainage. A cross section 
of a typical sand-based field can be seen in Figure 1. 
Another method to increase the drainage ability of a 
natural grass field without the significant cost of a true 
sand-based system is to add a sand cap. 

A cross section of a typical sand cap field can be 
seen in Figure 2. The sand in these type fields can be 
added at the time of construction or installed in an 
existing field. In this situation, the top 4-6” of topsoil 
is replaced with a special mix of sand. The cap is then 
graded and seeded or sodded to establish the grass. 

Figure 1: sand-Based Grass Field cross section Example

Figure 2: sand cap Field cross section Example

sOD cAN rEDUcE 
GrOW-IN TImE BY 6 
mONTHs OVEr NATIVE 
sEEDING
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A similar cap can also be established through a sand 
cap build-up system, where the sand layer is improved 
over time. This system requires regular topdressing 
of the field with sand, which will settle into the root 
system, eventually forming a layer over the native soil.

Maintenance expectations:
Sand-based fields require a substantial amount 
of maintenance. As the sand base has a very low 
nutrient content and holds little water, the field must 
be properly irrigated and fertilized. Tests must also 
be performed on a regular basis for the pH levels 
and nutrient content of the sand mix to allow for a 
management plan for fertilizer spreading.
 
pros
• Sand cap and sand-based fields have the same 

benefits of a natural grass field and native soil 
fields.

• A proper rootzone mix will establish a rootzone 
that allows athletic field grasses to grow heartily 
with minimal effort.

• These fields can be designed to drain as efficiently 
as an artificial turf field, and therefore can be used 
in wet conditions where native soil fields may be 
unplayable. 

• In addition to excellent drainage, the sand based 
systems can tolerate the use of reclaimed water for 
irrigation.  

cons
• A significant amount of material will need to be 

brought on site for construction, which can be 
costly. 

• As the base is almost entirely made of sand, until 
the root system becomes deep and strong enough, 
the stability and strength of the field will be low. 
Stabilizers can be added to help with this, but 
especially on fields where athletes wear cleats, 
shifting of the sand base and divots may occur. 

Synthetic Turf
Synthetic or artificial turf is a polyethylene grass-like 
ground cover that replaces grass in appearance and 
function. The use on athletic fields began as early as 
the 1960s when it was used in Houston’s Astrodome. 
When used on athletic fields, it provides a low-
maintenance, all weather playing surface. Modern 
synthetic turf consists of a mat of polyethylene fibers 
placed over a base of well drained aggregate. The 

fibers are then top dressed with a layer of small 
granules of crushed rubber, which is referred to as an 
infill mix. A cross section of a typical synthetic turf field 
can be seen in Figure 3.
 
Maintenance expectations 
While not maintenance free, synthetic turf requires 
less maintenance than natural grass fields. At a 
minimum, grass fields require mowing and striping 
in order to be functional. Synthetic turf maintenance 
may include redistributing infill mix, cleaning, and 
seam repair. 

pros
• Possibly the most significant advantage of turf 

fields is that they can tolerate much more frequent 
use than a natural turf field, and can be used as 
soon as the installation is complete. They can also 
be used in a wider range of weather conditions, 
without the need to cancel or delay games due to 
wet, muddy ground or ponding situations. 

• A synthetic turf field can be used up to 3,000 hours 
per year (almost 60 hours per week) with no rest 
required. In comparison, some turf grass managers 
recommend against using a natural turf field 
for more than 680-816 hours per year for three 
seasons (20-24 hours per week.

• Synthetic turf can be used in applications where 
natural grass would not be an option, due to 
grading or poor soil conditions. The turf can still 
be placed where the existing terrain is very flat, 
and only requires a 0.5% grade to ensure positive 
drainage. 

• Fields can be permanently marked for one or more 
sports and do not require re-striping once marked. 

• Synthetic turf can be used later in the fall and 
earlier in the spring, as it allows for snow removal. 
Because these fields are warmer, the snow will 
often melt away. 

• There may be a lower risk of concussion-type 
injuries in these seasons, as there is no frozen layer 
under the grass, like there is on natural turf.

cons
• Synthetic fields typically have a higher initial cost 

than natural turf fields. 
• There are higher field temperatures on synthetic 

turf than natural grass fields.
• Additional costs may be associated with specific 

grooming equipment for maintenance.
• Synthetic turf fields are more abrasive. 
• The crumb rubber infill mix may have a noticeable 

odor during hot weather.
• Synthetic fields are susceptible to vandalism. In 

most cases the affected section of field would need 
to be cut out and replaced with new material. 

• Synthetic turf fields will typically need to be 
replaced every 8-10 years, or once the turf fiber 
mat has reached the end of its useful life. The 
stone, subgrade, and mat (if there is one) can 
remain during reconstruction, and the infill mix 
can generally be re-used. Some turf field products 
come with a 12-year warranty. 

Turf infill Mix Types
Infill mix is used on synthetic turf to allow for a cushion 
between the athletes and the aggregate base that the 
turf carpet is placed on. The mix is typically placed at 
a rate of 3 LB\SF unless specified otherwise. There 
are several different types of infill that can be used on 
artificial turf fields, which are outlined below.

• Styrene Butadiene Rubber or “SBR” is a crumb 
rubber created from recycled car and truck tires 
that are ground to create granules. Recently, 
concerns have been raised by parent groups and 
coaches regarding the chemical content in this 
type of crumb rubber and the health risks that may 
be associated with it. Tires are manufactured from 
natural and synthetic rubbers along with numerous 
chemical additives.  Since crumb rubber is created 
from these tires, it is sometimes assumed that 
the product contains these same materials. A Fact 
Sheet issued by the New York State Department 
of Health outlines a review of the material and 
indicates that “ingestion, dermal, or inhalation 
exposures to chemicals in or released from crumb 
rubber do not pose a significant public health 

Figure 3: synthetic Turf cross section ExamplesYNTHETIc TUrF  
WAs DEVELOPED As 
EArLY As 1960 FOr 
HOUsTON’s AsTrODOmE: 
“AsTrOTUrF”
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concern”. Crumb rubber used on synthetic turf 
fields should always meet or exceed the standards 
set forth by the Synthetic Turf Council. This type of 
crumb rubber is a clean product, with a low dust 
and fiber content. This material cost approximately 
$0.20/LB/SF and is the most commonly used infill 
on artificial turf fields. 

• Recycled Black epdM (Recycled rubber, but not 
from tires). EPDM (Ethylene Propylene Diene 
Monomer) is a polymer elastomer with a high 
resistance to abrasion and wear. Availability 
is limited for both the black and green EPDM 
products. Bidding during the winter months, 
if possible, will increase the availability, and 
potentially decrease the cost of purchasing. This 
material typically costs about $0.30 - $0.45/LB/ SF. 

• Virgin Green epdM (Manufactured rubber 
infill). This product is essentially the same as the 

Recycled Black EPDM, the main difference being 
color. The green color of this material allows more 
light to reflect off the fields, which tends to make 
the fields cooler. This is more expensive than the 
black EPDM due to the colored pigment and is 
priced at about $0.80-$1.00/LB/SF. 

• tPE (Manufactured rubber infill). Recyclable 
Thermoplastic Infill (TPE) is created using prime 
raw materials. It is non-toxic, heavy metal free, and 
available in many colors. TPE is 100% recyclable, 
due to the raw materials used for production. This 
product is known to have some melting issues in 
extreme weather. These granules are expensive at 
$1.00 - $1.30/LB/SF. 

• envrioFill (Coated sand). Coated sand can be 
used because it resists compaction better than 
crumb rubber, and is tough but not abrasive. Some 
manufacturers also add antimicrobial agents to 

inhibit the growth of bacteria and mold in the 
infill. This product is the most expensive option 
because it requires a shock pad and 10 pounds per 
square foot of sand, compared to the previously 
mentioned options which only need 3 pounds per 
square foot. The cost is approximately $0.30/LB/SF. 

• Nike Grind (Recycled Shoe Scraps). Nike created 
a program to reduce waste by recycling old 
sneakers, which are fed through grinders for a 
variety of uses. The Nike Grind Rubber is made 
from the shoe’s outsole and can be used as an 
infill mix. As this product is made from sneakers, 
it is considered non-marking and will not stain 
any shoes, uniforms, or equipment. There can 
be significant delivery issues with this material 
because of the low supply and the fact that it ships 
from Asia. This material is fairly expensive at $0.60 
- $0.70/LB/SF. 

• coconut/cork/Other Organic infill. There are 
several organic infills that are available which 
utilize different organic materials including natural 
cork or ground fibers from the shell of a coconut. 
At the end of its life cycle, the infill can be recycled 
directly back into the environment. 

rEPOrT IN BrIEF  
Multiple options are available when 
it comes to athletic field surfaces. 
Depending on the priorities within a 
project, certain factors play larger roles in 
determining what surface will be the most 
appropriate choice. 

Natural grass and synthetic turf are the 
two main choices, and there are nuances 
and subcategories for each. 

Natural Grass
• Native Soil Seeded
• Sod Grass
• Sand-Based
• Sand Cap

Synthetic Turf and infills
• SBR (Recycled Tires)
• Recycled Black EPDM
• Virgin Green EPDM
• TPE
• EnviroFill
• Nike Grind
• Coconut/Cork/Other Organic Infill

It is important to examine different 
options for field surfaces and carefully 
evaluate which will be best to suit your 
project’s needs.

This report explains the pros and cons of 
each type of surface including cost, time 
until playable, drainage, usable hours a 
week, maintenance expectations, and life 
expectation. 
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sUmmArY TABLE
See the below summary table to find a comprehensive review of the above findings. For purposes of this 
report, the costs included below are for a standard soccer field (80 yards x 120 yards) and reflect approximate 
construction costs in 2014.

Type of Field Seeded Grass 
Field

Sod Grass  
Field

Sand-cap Grass 
Field

Sand-Based 
Grass Field

Synthetic Turf 
Field

Time to Establish 
Playable Grass 9mo -1 yr 3 mo 9mo -1 yr 6 mo 0 mo

Irrigation 
Required Yes Yes Yes Yes No

Field Cross Slope 2% 2% 1.5% 1% 0.5%

Drainage 
Expectations Good Good Better Best Best

Stormwater 
Mgmt Required No No No No Yes

Usable Hours 
per Week 20-24 20-24 20-30 24-30 60+***

Years of Use* 20+ years 20+ years 20+ years 20+ years 8-12

Initial Costs** $220,000 $250,000 $270,000 $520,000 $1,000,000

*Assuming appropriate maintenance is performed.
**Costs based on information provided by LeChase Construction. These numbers do not include field lighting,
     utility infrastructure, and field amenities such as bleachers, benches, goals, etc.
***Annual use may be governed by the manufacturer’s warranty.
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