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Synthetic Turf Selection  
& Implementation Strategies
White Paper by Joe Zadina, PE & Randy Kuszak, PE

Not all turfs are created equal, and our professionals have been evaluating 
and specifying athletic playing field turf for the past 18 years and have the 
depth of knowledge desired to ensure each project identifies the optimum 
playing surface that will meet the goals and stand up to the countless play-
hours that athletic facilities experience.

The selection of synthetic turf for an athletic facility must consider a variety 
of factors that will impact the overall safety, performance and longevity 
of the playing fields. The most up to date trends in product research and 
development must be considered as well as geographical product availability 
and local climate concerns. The purpose and expectations for the synthetic 
turf field must be clearly identified in order to properly evaluate available 
options such as turf backing and fiber, turf infill, and turf markings and 
certifications. The white paper provides topics for consideration as well as 
some guidance and recommendations to assist with the selection of the 
proper turf to meet the project needs. 

Authors Joe Zadina and Randy Kuszak deliver a comprehensive guide to 
playing surface selection. Providing a Field Selection Decision Matrix with 
pros and cons of surfaces, along with a detailed description of synthetic turf 
types and infill materials.

Additional information is provided on indoor facilities, installation, climate 
concerns, and floodplain considerations. Player safety concerns and 
turf care maintenance are also addressed in the document along with 
recommendations.
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1. Introduction / Background 

 The selection of synthetic turf for an athletic facility must consider a variety of factors 

that will impact the overall safety, performance and longevity of the playing fields. The 

most up to date trends in product research and development must be considered as well as 

geographical product availability and local climate concerns. The purpose and 

expectations for the synthetic turf field must be clearly identified in order to properly 

evaluate available options such as turf backing and fiber, turf infill, and turf markings and 

certifications. This paper will provide topics for consideration as well as some guidance 

and recommendations to increase the synthetic turf knowledge base needed to select the 

proper turf to meet the project needs.  

2. Field Selection Decision Matrix 

 Below is a matrix providing a summary of information gathered by LRA at the time of 

this report.  LRA has not conducted any independent testing of the products described 

below and therefore cannot guarantee the accuracy of information provided.  

Playing Field Surface Type 

o Natural Grass – Bluegrass/Fescue, Bluegrass/Ryegrass, or another proprietary 

blend. 

� Pros 

• Known effects of flooding on a grass surface 

• Low risk of catastrophic loss during short duration flood event 

• Preferred high level performance soccer surface when in prime 

condition. 

� Cons 

• Limited usable hours to maintain field in prime condition 

• Long recovery time to re-establish full stand in worn/damaged 

areas 

• Irrigation and mowing required 

• Weed/pest control required 

• No free draining base, so limited to sheet flow across slope of the 

field or permeability of soil.  May require idle time to dry out.  

 

o Natural Grass/Synthetic Turf Hybrid –natural grass turf reinforced with artificial 

fibers (example – XtraGrass Reinforced Turf ©). 

� Pros 
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• Low risk of catastrophic loss during short duration flood event 

• Will remain visually green from a distance even in high wear areas 

• High level performance soccer surface as surface is still 

predominantly natural grass 

• No free draining base, so limited to sheet flow across slope of the 

field or permeability of soil.  May require idle time to dry out. 

� Cons 

• Limited usable hours 

• Long recovery time to re-establish full stand in worn/damaged 

areas 

• Although green, fiber spacing is large enough that performance 

will still be impacted in high wear areas 

• Over time organics may reduce the permeability of the natural 

grass layer. 

• Risk of catastrophic loss of turf during flood event as carpet only 

attached at edges, to our knowledge no studies have been 

performed to quantify the velocity at which the product may 

transport 

• Irrigation and mowing required 

• Weed/pest control required 

o Synthetic Turf – synthetic turf carpet and infill installed over a drainable rock base 

with an underdrain storm sewer collector system. Turf fiber and infill types vary.  

� Pros 

• Allows for nearly 24/7 use with no “recovery” time required 

• Not limited to growing season pushing potential use into any 

season where weather conditions are suitable for play 

• Free draining rock base system allows for play during and 

immediately following rain events 

• Minimal regular maintenance required, though not maintenance 

free 

� Cons 

• Replacement of turf carpet required every 8-12 years dependent on 

use. 

• Increased playing field temperatures when compared to natural 

grass 
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• Unknown effects of floodwater for both inundation and stream 

flow/velocity  

• Risk of catastrophic loss of turf during flood event, to our 

knowledge no studies have been performed to quantify the 

velocity at which turf carpet and/or infill may transport 

downstream or become displaced 

Synthetic Turf Fiber Type 

o Monofilament – Monofilament systems are known for their resilience and 

aesthetics. These fibers are by far the most visually appealing and grass-like. 

Monofilament turf blades are extruded through a spinneret as a single strand. 

Monofilament systems have been in use for over seven years.  

Local example of facility type – UNO Soccer Stadium, Creighton Morrison 

Stadium, Papillion LaVista South High School, Lewis Central High School, and 

Plattsmouth High School. 

� Pros 

• Perceived performance superiority for soccer due to consistency in 

ball roll 

• Preferred fiber type for soccer only facilities due to playability 

• Fibers are upright, providing a more aesthetically pleasing 

“natural” look to the field 

� Cons 

• Provides less encapsulation of fibers, providing less 

containment/protection to infill and could increase potential infill 

migration during potential flood events.  Infill type and 

composition becomes more important. 

• More pronounced infill “spray” than slit-film 

• Failure method for fiber is either full pull out of the backing or 

layover at the top of infill level.  Layover can be reduced by 

consistent proper maintenance of the field, as per manufacturer’s 

recommendation.  

o Fibrillated Slit-Film – The fiber is made up of a single width of yarn, being 

partially slit down the length of the fiber.  As the fiber is used, the individual 

slits disconnect from each other above the infill level, then layover and 

encapsulate the infill.  An individual yarn fiber give the appearance of multiple 

individual fibers above the infill level. This style of fiber allows for the looping 

of the yarn through the backing, leading to the durability of the fiber and lack of 

pull out on individual fibers. Slit film systems have been in use for over thirteen 

years.  
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Local example of facility type – All Omaha Public Schools for their high school 

multipurpose fields, including regulation sized soccer fields at Omaha South 

Collin Stadium and Bergquist Stadium, and is used for the majority of Omaha 

area metro high school level fields.  Slit-film remains in use at all levels of 

competition for football. University of Nebraska – Lincoln, memorial stadium is 

a slit-film field. 

� Pros 

• Original technology with a well-documented past 

• Considered the workhorse fiber type, as separation of fibrillated 

fibers occur through use, the fibers lay down to encapsulate the 

infill 

• Encapsulation provides more protection against infill migration 

during potential flood events 

� Cons 

• Not as aesthetically similar to natural grass or monofilament 

• Fibers have the tendency to lay down with heavy use 

• Faster ball roll performance for soccer, not the preferred soccer-

only fiber type. 

o Hybrid – Monofilament fiber weaved through the same stich as a slit-film fiber. 

Previous versions of the hybrid concept stitched the two fiber types separately 

distinct rows, leaving a “corn row” effect, causing poor aesthetics and 

performance as the turf wears.  We would not recommend a hybrid turf that did 

not have both fibers through the same stich. Over time, the hybrid system will 

look and perform like a slit film system.  

Local example of facility type – Millard North High School Baseball Field, 

Norris High School, Firth, NE and Veterans Memorial Park, Norfolk, NE. 

� Pros 

• Provides aspects of both fibers with ball roll and aesthetics of 

monofilament and infill encapsulation of slit-film 

� Cons 

• Limited product history so there long term wear characteristics are 

less known. 

• Monofilament fibers are more likely to lay down in conjunction 

with the slit-film fibers tendency to lay down.   

• Limited to smaller diameter monofilament fibers (less rigidity) that 

can be tufted together with the slit-film fibers. 

Infill Material Type 
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The turf industry has been developing a number of alternate infill materials over the past 

5 years in response to safety concerns over the rubber being used as well as the 

temperature of fields. The base infill material has generally been rubber from recycled 

tires in combination with silica sand. This section will investigate the alternate infills 

that are available that are believed to match the performance and safety of the base infill 

of sand and rubber.  

o Recycled Tire Rubber (SBR)/Sand Mix – This mixture has been used on the 

majority of synthetic turf projects locally and nationally since the products 

inception. The (SBR) rubber component of the mix is produced from the 

grinding of used tires.  There are two methods of achieving the correct size of 

rubber particle, cryogenic and ambient temperature grinding methods.  In 

general, the cryogenic grinding produces a more smooth edged rubber particle 

than ambient which reduces the air pockets in the infill, reducing migration.  To 

our knowledge, all high school synthetic facilities in the Omaha metro area 

utilized (SBR) rubber from recycled tires. 

� Pros 

• Most cost efficient infill, considered baseline cost for system 

• Little maintenance and potential to last more than one field life 

cycle if reclaimed 

• NDEQ Recycled Tire Grant allows for a potential 25% cost 

reimbursement for the infilled turf system when 100% Nebraska 

Recycled tires are used. 

• Proven track record 

• No shock pad required to maintain g-max requirements 

• UV stable, little breakdown over life of carpet 

� Cons 

• Perceived safety concerns (see section 3 “Synthetic turf safety 

discussion” for more information on past and current safety 

studies 

• No heat reduction 

o Coolplay– Extruded composite, made up primarily of a propriety natural mineral 

composition, recycled polyethylene from the turf manufacturing process and 

elastomers. This product is used in conjunction with the typical “SBR”/sand 

infill mix and merely acts as a top dressing.  Previous generations of this product 

contained a natural cork component. 

Local example of facility type –University of Nebraska – Lincoln, Memorial 

Stadium. 

� Pros 
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• Non “SBR” material on top of field where athletes are most likely 

to contact the infill 

• Promises heat reduction 

• Good compaction/compression characteristics 

• No shock pad required to maintain g-max requirements 

• UV stable, little breakdown over life of carpet 

• More natural look than “SBR” 

• Slightly more dense than water, limited buoyancy  

• Least costly alternative infill 

• Environmentally sustainable, as top dressing is manufactured from 

recycled turf. 

• No natural organics contained within the infill matrix 

� Cons 

• Still contains “SBR” rubber under top-dressing 

• Additional cost to “SBR”, least of alternatives (~$0.40/sf) 

• Manufactured material may lead to low availability, need lead time 

so product can be produced in quantities sufficient for large 

project. 

o Virgin Rubber Running Shoe Byproduct – Rubber mixture from by-product of 

running shoe production process.  We are not aware of any local examples of 

this infill type. 

� Pros 

• Not “SBR” rubber 

• No shock pad required to maintain g-max requirements 

• Similar playability performance to “SBR” rubber 

� Cons 

• Low density causes material to float 

• Additional cost to “SBR”, least of alternatives (~$1.80/sf) 

• Limited control over sourcing of material 

• Limited availability 

• Multi-colored look may not be aesthetically pleasing 
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o Virgin Rubber EPDM – A copolymer of ethylene and propylene having diene 

linkages that can be cross-linked with peroxides or sulfur. We are not aware of 

any local examples of this infill type. 

� Pros 

• Not “SBR” rubber 

• No shock pad required to maintain g-max requirements 

• Similar playability performance to “SBR” rubber  

• Medium UV stability 

� Cons 

• Low density causes material to float 

• Additional cost to “SBR” (~$1.50/sf) 

• Limited availability 

• Not proven for long term use 

o Alternative Plastics Virgin TPE – Thermoplastic elastomers consist of materials 

with both thermoplastic and elastomeric properties. Manufactured material. We 

are not aware of any local examples of this infill type. 

� Pros 

• Not “SBR” rubber 

• Slight heat reduction 

• Similar playability performance to “SBR” rubber 

• Does not float 

� Cons 

• Shock pad required to maintain g-max requirements 

• Additional cost to “SBR” (~$2.55/sf) 

• Limited availability 

• Medium abrasiveness, more abrasive than rubber products 

• Quality can vary greatly 

o Alternative Plastics Recycled TPE – Mixture of recycled turf and TPE. We are not 

aware of any local examples of this infill type. 

� Pros 

• Not “SBR” rubber 

• Slight heat reduction 

• Similar playability performance to “SBR” rubber 
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• Does not float 

• Recycled material provides good environmental story for less 

impact 

� Cons 

• Shock pad required to maintain g-max requirements 

• Additional cost to “SBR” (~$2.25/sf) 

• Limited availability 

• Medium abrasiveness, more abrasive than rubber products 

• Quality can vary greatly 

o Acrylic Coated Sand – Coated sand product.  Requires a shorter pile height 

(~1.5”), typically with a nylon thatch layer woven into the bottom ½” of the 

carpet to hold the sand in place. We are not aware of any local examples of this 

infill type. This type of infill has been gaining momentum on the east coast 

� Pros 

• Not “SBR” rubber 

• UV resistant coating 

• Coating provides resistance to bacteria compared to uncoated sand 

• Does not float 

� Cons 

• Shock pad required to maintain g-max requirements 

• Additional cost to “SBR” (~$2.30/sf) 

• Medium abrasiveness, more abrasive than rubber products 

• Coating may break down prior to full life of carpet 

• Sand can stay hard under cold/frozen conditions 

 

o Organic (cork, coconut/rice husks) – Natural products derived from ground 

organic husks primarily from coconut or rice.  Often with top dressing of natural 

cork.  

Local example of facility type – University of Nebraska – Omaha, Caniglia 

Field. 

� Pros 

• Not “SBR” rubber 

• Slight heat reduction 
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• Natural UV resistance 

• Visually looks like natural soil 

� Cons 

• Shock pad required to maintain g-max requirements 

• Additional cost to “SBR” (~$2.00/sf + irrigation) 

• Requires irrigation to maintain playability 

• Additional maintenance to reduce compaction 

• Low density causes material to float 

• Fiber material will break down over time 

Indoor Playing Field Considerations  

Selection of synthetic turf for indoor play generally follows suit with outdoor turf when 

considering playability and sport injury related concerns. The turf materials, both fiber 

and infill, are manufactured by the same companies that offer outdoor turf and are of 

generally the same quality and composition. However, there are additional turf options 

for indoor play that offer greater flexibility for space use beyond athletic applications 

and can be investigated and evaluated further, based on specific program needs. It 

should be noted that a 2010 study found that one indoor turf field had potential for 

increased exposure to VOC off-gassing from the rubber infill, and either alternate infills, 

and/or additional building ventilation should be considered. It should be noted that VOC 

levels that were measured were determined not to be at a Hazard Index for acute risk 

above 1.0 (See the appendix for the related study).  

Synthetic Turf Manufacturer & Installer Considerations 

The turf manufacturer selected for this project will be an integral team member who 

assists in educating the project team on product material options and selection as well as 

construction means and methods, material manufacturing and delivery schedules, 

installation schedules, and most importantly, the training, warranty and customer service 

following the turf product installation. Serious consideration should be given to 

companies who have a local presence and past experiences on projects in our area, as 

well as companies who have a history of financial stability and viability, and finally, 

references should be provided and vetted thoroughly from past installations.  

FIFA Certification 

FIFA has established a program for certifying turf installations, both natural and 

synthetic, with an emphasis on safety, performance and durability. Local suppliers in our 

area that have certified products through FIFA on previous projects are FieldTurf and 

Shaw Sports Turf, but there are other national suppliers who can also provide certified 

turf field products. There are two levels of certification, FIFA Quality (1st Tier) and 

FIFA Quality Pro (2nd Tier). Both certifications require annual inspections and fees to be 
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able to maintain the designation. We are unaware of any FIFA rated synthetic turf fields 

in Nebraska.  

3. Additional Considerations 

Site Environmental/Climate concerns 

The NMSC facility is situated partially in the 100-year floodplain and also floodway of 

West Papillion Creek as determined by studies used by the Federal Emergency 

Management Agency to issue the Flood Insurance Rate Map (FIRM).  There are three 

primary concerns for synthetic turf fields in flood conditions, migration of infill, 

movement and detachment of the synthetic turf carpet itself, and residual silt/debris on 

and in the field infill matrix following recession of flood waters. To fully understand the 

risk associated with a flood event, first the probability of different frequency occurring 

in a given year versus that of the probability of an event occur over a certain time 

period.  The table below shows that, for example, 

 

Based upon the preliminary review of the modeling software used to develop the 

floodplain and floodway limits, it can be anticipated that the depth of water and 

overbank velocity of floodwaters will vary depending upon location along West 

Papillion Creek.  Below is a summary of three locations along the site’s frontage to the 

creek that were reviewed for the depth and velocity of flow at the overbank location. It 

should be noted that the velocities presented below are located at the top edge of the 

creek bank and lower velocities may be encountered at locations further from the creek 

bank.  

Flood Elevation and Velocity Summary Table:  

  Location 1 Location 2 Location 3 

Approx. Ground Elevation 1034 1032 1031 

10 Year Water Elevation 1036.87 1033.2 1031.09 

10 Year Overbank Velocity 2.05 ft/s 1.6 ft/s - 

50 Year Water Elevaton 1037.9 1035.52 1034.02 

50 Year Overbank Velocity 2.25 ft/s 2.08 ft/s 1.8 ft/s 
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100 Year Water Elevation 1039.03 1037.4 1036 

100 Year Overbank Velocity 2.30 ft/s 2.6 ft/s 2.7 ft/s 

 

An exhibit showing the approximate locations and identified is included in Appendix A.  

 Below is a further breakdown of each primary concern for a synthetic turf field. 

o Migration of Infill – Synthetic turf fields can be comprised of any number of infill 

mix ratio and component breakouts.  Attached in Appendix C is a list of 

potential infill media.  For fields located in potential flood locations, infill 

materials including cork, coconut husks and other organics that can float should 

not be considered.  The remaining rubber (virgin or recycled tire) and sand 

alternatives listed in Appendix C do not float, however migration may still occur 

due to the velocity and depth of the floodwaters.  

o Movement of Synthetic Turf Carpet – The typical sports synthetic turf systems are 

attached to the ground using a nailer board at the perimeter curb of field.  The 

remainder of the field is held down simply as a function of the weight of the 

carpet/infill combination.  Typical weights for turf range are approximately 12 

lbs per square foot but may vary on infill type/composition and by manufacturer.  

 

 

(photo example of displaced turf carpet – location unknown) 
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(photo example of surcharged synthetic turf due to hydrostatic pressure from an 

inundated/overwhelmed storm sewer system – location unknown) 

o Residual Silt/Debris – Upstream sections of the Papillion Creek System as well as 

the channel itself pass through active construction areas, farmland, and erodible 

areas.  This contributes to the flood stage waters of the creek to contain a 

significant amount of silt and debris.  As floodwaters recede, especially in areas 

where flood waters move slowly, silt will be deposited on the ground surface. 

The basic components of a synthetic turf system 

•  The following is a typical cross section of a complete synthetic turf system: 
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• The following is a typical composition of a complete synthetic turf system: 

 

Synthetic turf safety discussion  

To date, there has not been a comprehensive study on the safety of recycled tire crumb 

used in playing fields in the United States.  Limited studies previously conducted by a 

variety of agencies and industries have not shown an elevated health risk from playing 

on fields with tire crumb rubber, however these studies have not comprehensively 

evaluated concerns about health risks from exposure to the tire crumb rubber.  The U.S. 

Environmental Protection Agency (EPA) has developed a Tire Crumb and Synthetic 

Turf Field Literature and Report List (Nov. 2015) which provides a list of many of the 

studies which address specific concerns regarding turf safety completed to date.  This 

list has been included as Appendix I. 

In response to public concern and the lack of a comprehensive study about health risks 

from exposure to the tire crumb rubber, on February 12, 2016 the EPA, the Centers for 

Disease Control and Prevention/Agency for Toxic Substances and Disease Registry 

(ATSDR), and the U.S. Consumer Product Safety Commission (CPSC) launched a 

multi-agency action plan to study key environmental human health questions. The 

Federal Research Action Plan on Recycled Tire Crumb Used on Playing Fields and 

Playgrounds has been developed (included in appendix XX) and is currently under 

implementation.  The Action Plan identifies the end of 2016 as the target release of a 

draft status report that describes the preliminary findings and conclusions of the 

research.  This report will identify key areas of concern, potential exposures to 

potentially harmful constituents, initial evaluation of potential cancer and non-cancer 

toxicity, and identify follow-up activities that could provide additional insights into 

potential risks.  Updates to this study will be provided on 

https://www.epa.gov/chemical-research/federal-research-recycled-tire-crumb-used-

playing-fields as they become available. 
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Synthetic turf care and maintenance  

Synthetic turf will require maintenance and care, though it will be dramatically less than 

what is required for natural grass playing fields. Typical maintenance will involve 

regular visual inspection of the turf field along with picking up any trash or debris either 

by hand or with the pull-behind sweeper provided by the turf company. Additionally, the 

turf company will supply a grooming piece of equipment that is a pull behind machine 

that gently brooms and rakes (with tines) the synthetic turf field. The frequency of the 

grooming should be evaluated based on field usage, as too much grooming could 

prematurely break down the turf fibers and reduce the expected life of the turf field. The 

turf supplier/manufacturer can provide recommendations for grooming frequency.   

4. Recommendations  

Selection Process Recommendation 

The selection of synthetic turf will require a number of conversations with a multitude of 

professionals along with a handful or more of field visits to existing athletic facilities and 

possibly even a visit to a turf manufacturing plant.  LRA recommends that the project 

team arrange for site visits to UNO’s Caniglia Field, Creighton’s Morrision Stadium, and 

at least one site visit to a local field that has each type of turf fiber (3 total). Additionally, 

each site visit should be conducted in the presence of the facility manager so that we may 

obtain their opinion of the field along with understanding the playability, safety, 

performance and maintenance of the field. We recommend engaging a preferred synthetic 

turf supplier to begin discussions on field discussion and to assist with the required site 

visits – for this service, we recommend Midwest FieldTurf out of Denison, Iowa. 

Product Recommendation  

 To reach the usage levels that this facility is programmed for, we would recommend the 

selection of a synthetic turf system.  As this facility looks to be a predominantly soccer 

use type, a monofilament fiber type would be the ideal fiber for the highest level of 

performance.  With a monofilament fiber, we would recommend a three-layer infill 

system containing cryogenically fractured SBR, silica sand and the latest generation 

(currently the 3rd generation) of Coolplay as a top dressing.  We believe the three-layer 

system best addresses the main concern of a monofilament system with less 

encapsulation/more infill spray by combining the density characteristics of cryogenically 

fractured SBR and sand as a base layer and having a non-SBR infill as the contact surface 

for users. The Coolplay top dressing will help to mitigate concerns/perceptions of the 

safety of rubber infill by providing a non-SBR rubber top contact surface material.  

 In addition to the selection of the components of the synthetic turf system, selecting a turf 

manufacturer with high levels of internal QA/QC for the product as well as proven 

warranty response over the entire 8-year warranty period will be paramount.  Based upon 

our experience in this region over the past 10 years, as well as visits to the manufacturing 

facility, we would recommend using FieldTurf as the preferred supplier/installer.  
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FieldTurf is the industry leader with more than 50% of yearly installs and a long track 

record of innovation, honoring the warranty, and timely support for their products.  

FieldTurf’s product line includes the Revolution 360 monofilament fiber system which 

exhibits product line leading fiber wear performance and the Coolplay infill system.  

Additionally, FieldTurf’s local distributer, Midwest FieldTurf located in Denison, Iowa, 

provides exceptional service and warranty/maintenance response for our local market. 

In summary, we recommend the selection of the Revolution 360 monofilament synthetic 

turf system (and finger coated backing) with the Coolplay three-layer infill system 

manufactured and installed by FieldTurf for all outdoor playing fields. This product may 

also be suitable for the interior installation at the fieldhouse, but further investigations are 

necessary before the product can be determined.  Appendix J contains product data for the 

recommended system.  



















































































































































































































 

Appendix J 

 

Revolution 360 With Coolplay Infill Product 

Data 




















