


ESTC
ESTC is the trade association for the
synthetic turf industry in the EMEA
region. Our objective and purpose is to
serve, promote, develop, grow and
advocate for the synthetic turf industry.
We work in both the sports and
landscaping sectors.



ESTC
Our vision is to build a circular 
model taking into account 
sourcing of raw materials, 
regeneration, and responsible end-
of-life processing to close the loop 
in our supply chains. 



Engagement

COMMUNICATION ONLINECONTENT EVENTS



Synthetic Turf –
Delivering Sustainable 
Sports Facilities

Alastair Cox 
Technical Director



Sport is a global passion. In its many and diverse forms, sport enthuses and
inspires billions of people across the world. The shared values among the
sports community are a powerful basis for mutual understanding, cooperation
and peace.

Often people think that sustainability is just about the environment. Of
course, protecting the environment is an essential part of sustainability;
but it is also about the way we treat people and adopt responsible
practices.

REF. SUSTAINABILITY ESSENTIALS – International Olympic Committee



Sporting opportunities 
for all

#healthylifestyle

Supporting the circular 
economy

#minimisewaste

Efficient land use

#responsibledevelopment

Conserving water
No chemical treatments

#sustainableuse

Maximising use

#economicsustainability
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Our agenda today
• Health concerns around ELT infill

• Preventing microplastic pollution 
• Infills
• Fibres

• Alternative surfacing solutions

• End of life disposal

• Product Environmental Footprints.



SHOCKPADS

New EN standards,  
including environmental 
criteria 

Many supporting circular 
economy

Synthetic turf – sustainable sports surfaces

INFILLS

New EN standards 
including environmental  
& recycling criteria 

ELT infill - supporting the 
circular economy

Vegetal infills – natural 
materials, bio-degradable 

TURF

REACH compliant

New EN standards 
ensuring enhanced UV 
resistance & durability

Bio-based yarns – saving 
natural resources

BASE CONSTRUCTIONS

Use of recycled 
aggregates supporting the  
circular economy

Sustainable drainage 
solutions



Is ELT infill a risk to human 
health? 
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This question has been the subject of significant investigation since first being raised in the USA in 2015. 

The concerns identified relate to potential risk of exposure to polyaromatic hydrocarbons (PAHs). In 2016 the 
European Chemical Agency (ECHA) launched a study to assess whether the concerns were justified and if 
restrictions on the use of ELT infill were required. In 2017 ECHA published their report1 which concluded:

”ECHA has found no reason to advise people against playing sports on
synthetic turf containing recycled rubber granules as infill material”.

In 2020 the results of a major pan-European scientific study2 undertaken by internationally respected
independent researchers, and published in the scientific journal Science of the Total Environment, concluded:

• No health concerns were found for synthetic turfs with ELT-derived infill material.

• Cancer risks for exposure to PAHs were below 1 in 1 million.

• Risk characterisation ratios (RCRs) for non-carcinogenic substances were below 1

1 Annex XV Report - An Evaluation of the possible health risks of recycled rubber granules used as infill in synthetic turf sports fields, ECHA, February 2017
2 ERASSTRI - European risk assessment study on synthetic turf rubber infill, Schneider, Bierwisch, Kaiser. May 2020
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• To ensure that the current situation is maintained the EU introduced a new restriction (July 2021) 
into their Registration, Evaluation, Authorization and Restriction of Chemicals (REACH) regulations, 
specifically for synthetic turf infill and mulches used on play areas

• ≤ 20 mg/kg (sum of eight PAHs)
• Each batch to be marked with a unique identification number

• The new restrictions will become effective on August 10, 2022. 

• Granules or mulches that are in use in the Union on August 9, 2022, may remain in place and continue to be used for this 
same purpose.
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Preventing synthetic turf fields 
creating microplastic pollutants
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The situation today
• Polymeric infills meet the definition of a microplastic

• When released into the environment they become a microplastic pollutant

• The European Commission wishes to reduce microplastic pollution through REACH restrictions

• Two options being considered (for infill):

• Ban on the sale of polymeric infill materials (with a 6-year transitionary period)
• Derogation from a ban if fields have suitable risk management measures

Proposal of a new 
restriction

Consultation and 
review of draft 

proposal

ECHA 
recommendations

European 
Commission & 
member states 

discuss

New Reach 
Restriction

Now
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ESTC fully agrees that infill migration is a 
source of microplastic pollution and this needs 
to be controlled. 

Studies have shown appropriate control 
measures can reduce infill  migration by up to 
98% from the worst case situations today.

ESTC believes compulsory use of control 
measures is the most appropriate solution to 
this problem.

Brukernavn
Presentasjonsnotater
Best case results in 15kg/y from full size field15 kg = tyre wear from 15 cars (0.81 kg/y/tyre  x 4)   Wear and Tear of Tyres: A Stealthy Source of Microplastics in the Environment Pieter Jan Kole,1 Ansje J. Löhr,1 Frank G. A. J. Van Belleghem,1,2 and Ad M. J. Ragas1,3, https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5664766/#



Snow storage areas

Dedicated 
maintenance 

equipment stored 
at field

Containment 
barriers around 

perimeter of field

Boot cleaning 
stations and 

decontamination 
grates at entrances

Clean tractors, etc 
before leaving field

Fit filters to surface 
drains

906 
kg/yr.

Migration reduced 
by 

433 kg/yr.

Migration reduced 
by 

215 kg/yr.

Migration reduced 
by 

131 kg/yr.

Migration reduced 
by 

79 kg/yr.

Migration reduced 
by 

18 kg/yr.

Migration reduced 
by 

15kg/yr.

15 
kg/yr.

Effectiveness of Risk Management Measures
Magnusson & Mácsik, Ecoloop, Sweden. 2020
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• Cost effective (less than €15,000 per field – cheaper 
than alternative infills or non-filled turfs)

• Increasingly being introduced into many markets, 
regulation will ensure compliance

• Ensures availability of suitably performing turf fields 
for all climates 

• Allows continued use of proven turf system 
technology 

• No impact on on-going maintenance of existing 
fields

• Already adopted by:
• FIFA
• UEFA
• World Rugby
• International Hockey Federation
• National sports federations

• Supports recycling/reuse of existing infill, aids the 
circular economy





Vegetal (organic) 
infills

4G synthetic turf

The alternatives to polymeric infills 
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There are an increasing range of vegetal infills entering the market. Not all are 
the same or offer the same benefits and disadvantages – do you research

Benefits Limitations 

Natural materials More expensive than ELT infill

Bio-degradable Some types may decay before carpet 
needs changing

Renewable sources May be slower draining 

Often a waste product from other 
sectors – helping the circular economy

Can float increasing infill dispersion 
in wet climates

Cooler surface temperatures May be frost susceptible 

Natural feel Limited elasticity – turf systems 
needs  a shockpad

Limited supply of some types

Increases transportation distances

May need irrigating 

Increased grooming 

Cork

Olive 
stone & 
nut  
husks

Timber

Coconut 
fibre 



www.estc.info

Infill migration is not just a  polymeric infill problem

Today the focus is on polymeric infills, but field operators 
are already being challenged for allowing cork infill to 

repeatedly contaminate the surrounding ground
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• Dense piled carpet, pile height 
typically 35 – 50 mm

• No infill or sand dressed

• Requires shockpad

• May contain thatch zone 
(secondary fibres) that replaces the 
performance infill 

• Relatively new technology
• Likely to grow in popularity if 

polymeric infills are banned 
• More expensive – higher yarn 

content
• Currently no FIFA or World 

Rugby certified products
• Ability to sustain longer term 

performance unproven so far
• Player feedback so far 

inconclusive 

What are 4G turf surfaces?



The need to prevent fibre wear 
becoming a microplastic pollutant
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The need to prevent fibre wear becoming a 
microplastic pollutant
• Fibres quality is improving all the time, but all 

polymers weaken through ageing and use 

• Infill containment procedures help control 
fibre debris migration 

• Maintenance needs to be designed to ensure 
fields retain acceptable performance & collect 
fibre debris

You need to ensure people invest in the right 
maintenance equipment



End of life disposal
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Estimates suggest through Europe there are currently:

• 40,000 full size sports fields   286,000,000 m2

• More than 70,000 mini fields 105,000,000 m2

Total          391,000,000 m2

Over the next 15 years these fields will reach their end of life
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Disposal options

Undesirable

Desirable

Where we should 
be

Re-use

Recycle

Incineration

Repurpose

Disposal

Where we are 
today

For the future

Low cost, 
commercially 
attractive 

High cost / limited 
availability 

Passing the problem 
onto others

Brukernavn
Presentasjonsnotater
Estimates suggest through Europe there are currently:40,000 full size sports fields   		286,000,000 m2More than 70,000 mini fields 		105,000,000 m2			Total          	391,000,000 m2Over the next 15 years these  fields will reach their end of life
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Mechanical recycling
Specialist synthetic turf recycling companies have 
developed innovative processes that efficiently 
separate and clean components, allowing them 
to be used in a range of applications including:

• Sports applications - new e-layers, microplastic 
containment barriers 

• Road/rail/marine applications

• Construction/industrial applications
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Shred and 
wash

Chemical 
recycling

Hydrocarbon 
oils

New PE 
granulate 

Synthetic 
turf yarn

EOL Turf

New 
synthetic 
turf field

Chemical recycling

Processes in which a 
polymer is chemically 
reduced to its original 
monomer form so that it 
can eventually be 
processed (re-polymerized) 
and remade into new 
plastic materials that go on 
to be new plastic products.
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Selecting suppliers and contractors
• As environmental awareness grows, this is creating commercial opportunities, 

and  an increasing number of companies are entering the market offering waste 
handling and processing services. Not all companies work to the same 
professional.

• It is recommended that you check to ensure the waste handling process being 
offered by a company has been independently verified under a recognised 
environmental certification programme. These include:

• EN ISO 14034 
• EN 15343
• European Union’s Environmental Technology Verification (ETV) pilot programme 
• Plastics Recyclers Europe EuCertPlast programme, or equivalent.



Assessing the Product 
Environmental Footprints 
of synthetic turf surfaces 
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Product Environmental Footprint Category Rules
• There are many different ways of undertaking a LCA. The European Commission has adopted the 

Product Environmental Footprint (PEF) model

• To ensure an industry sector undertakes LCAs that allows separate studies to be compared you 
need a set of rules – the European Commission describes these as PEF Category Rules (PEFCR)

• Working with diverse industry sectors the European Commission is running pilots to develop the 
procedures for writing PEFCRs. 

• The European synthetic turf industry has been selected as a Phase 2 pilot project 

• Looking ahead PEFs will be incorporated into EU public procurement regulations 
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Video courtesy of Sphera Solutions GmbH
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Raw materials

Manufacturing 

Distribution & 
installation

Operation & 
maintenance 

End of lie 
disposal

Key Impact Categories
Source: European Commission

1. Climate change
2. Water scarcity
3. Land use
4. Acidification
5. Ozone depreciation
6. Human toxicity – non cancer 

effects
7. Marine eutrophication 
8. Eco-toxicity
9. Terrestrial eutrophication 
10. Particulate matter – respiratory 

inorganics
11. Resource use – minerals
12. Resource use – energy carriers
13. Aquatic freshwater 

eutrophication 
14. Human toxicity – cancer effects
15. Isolating radiation
16. Photochemical ozone formation 



www.estc.info

Data sets

Data sets

Data sets

Data sets

Yarn

Primary backing

Secondary backing

Performance infill

Stabilizing infill

Shockpad

Production

Storage and distribution

Installation

Maintenance 

End of life disposal

{ PEF data per 
impact category

Base polymer
Masterbatch 

additives
UV stabiliser

Etc, etc

Base polymer
Binders
Etc, etc

Negative score
(worse than industry benchmark)

Positive score
(better than industry benchmark)

Representative industry 
benchmark

PEF score
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Weighted results in absolute values of life cycle of 1 m2 of synthetic turf system

Impact category Impact category indicator Units
Complete life cycle Use stage

Normalised result Weighted result Normalised result Weighted result

Acidification Radiative forcing as global warming potential 
(GWP100) mol H+ eq 1.91E-03 1.18E+02 7.27E-04 4.51E+01

Climate change Ozone Depletion Potential (ODP) kg CO2 eq 5.78E-03 1.22E+03 1.81E-03 3.80E+02

Ecotoxicity, freshwater Comparative Toxic Unit for humans (CTUh) CTUe 1.12E-02 2.15E+02 4.17E-03 8.01E+01

Particulate matter Comparative Toxic Unit for humans (CTUh) disease inc. 2.78E-03 2.49E+02 1.17E-03 1.05E+02

Eutrophication, marine Impact on human health kg N eq 1.39E-03 4.12E+01 5.09E-04 1.51E+01

Eutrophication, freshwater Human exposure efficiency relative to U235 kg P eq 2.65E-04 7.41E+00 2.09E-05 5.84E-01

Eutrophication, terrestrial Tropospheric ozone concentration increase mol N eq 1.71E-03 6.33E+01 6.13E-04 2.27E+01

Human toxicity, cancer Accumulated Exceedance (AE) CTUh 1.49E-02 3.17E+02 6.96E-03 1.48E+02

Human toxicity, non-cancer Accumulated Exceedance (AE) CTUh 4.55E-03 8.37E+01 2.04E-03 3.75E+01

Ionising radiation Fraction of nutrients reaching freshwater end 
compartment (P) kBq 235U eq 1.81E-04 9.08E+00 1.25E-04 6.27E+00

Land use Fraction of nutrients reaching marine end 
compartment (N) Pt 1.45E-03 1.15E+02 1.39E-03 1.10E+02

Ozone depletion Comparative Toxic Unit for ecosystems (CTUe) kg CFC-11 eq 1.88E-07 1.19E-02 3.80E-09 2.40E-04

Photochemical ozone 
formation

- Soil quality index
- Biotic production
- Erosion resistance
- Mechanical filtration
- Groundwater Replenishment

kg NMVOC eq 2.55E-03 1.22E+02 7.99E-04 3.82E+01

Resource use, fossils User deprivation potential (deprivation -
weighted water consumption) MJ 1.29E-02 1.08E+03 5.20E-03 4.33E+02

Resource use, minerals and
metals

Abiotic resource depletion (ADP ultimate 
reserves) kg Sb eq 1.90E-04 1.43E+01 2.75E-05 2.08E+00

Water use Abiotic resource depletion – fossil fuels (ADP-
fossil) m3 depriv. 6.65E-04 5.66E+01 1.66E-04 1.41E+01

Weighted results as single score 3.71E+03 1.44E+03
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0,

0,5

1,

1,5

2,

2,5

3,

3,5

4,

benchmark results (ELT
performance infill)

cork performance infill

Water use

Resource use, minerals and
metals

Resource use, fossils

Photochemical ozone
formation

Ozone depletion

Land use

Ionising radiation

Human toxicity, non-cancer

Human toxicity, cancer

Eutrophication, terrestrial

Eutrophication, freshwater

0%

20%

40%

60%

80%

100%

120%

140%

160%

Climate change Ecotoxicity,
freshwater

Particulate
matter

Human toxicity,
cancer

Land use Resource use,
fossils

Water use

Incineration Landfill Recycling Repurposing

Characterised results of life cycle of 1 m2 of 
synthetic turf sports surfacing with different 

end of life treatment

Comparing total life cycle PEF values 
ELT infill & cork infill
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Timescale
• Review by external review panel – ongoing

• Supporting studies to test rules – ongoing

• Public consultation Autumn 2021 
• Second draft – early 2022

• Second review by external review panel  & EC – Spring 
summer 2022

• Publication – Autumn 2022
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Any questions?
www.estc.info

Info@estc.info

http://www.estc.info/
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