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Visit Rumal/Kargro 3 October 2017 14.00-17.30h

Personal reportforthe purpose of developing the restriction dossier—t and

Attendees

Kargro),
Rumal/Kargro), consultant, in name of branche),

Rumal/Kargro) ( Rumal/Kargro)
Recybem/Vereniging Band en Milieu), (Ministry Infrastructure and Environment),

(RIVM), (RIVM).

Introduction
We are welcomed by both and and start with a tour the table to introduce ourselves.
Rumal/Kargro gives an introduction in the company. Rumal recently changed names to Kargro, name
of the mother company as that name is better known in the market, however, Rumal will stay as a
brand name for their products. Visit included a meeting and tour on the Rumal factory (pyrolysis
plant and granule production).

Kargro facilities
- Rumal, where they produce rubber granules of various sizes for various purposes (e.a. infili

for sport fields, rubber tiles, rubber car components), steel for steel production and have
their pyrolysis plant (end products: crude oil heavy and light — last comparable to diesel,
PAHs remain in the oil; gas and high quality of carbon black, mainly sold to paint industry).
Pyrolysis uses car tires (which are in general 70% SBR and 30% natural rubber), for granules
manufacture truck tires (consisting in general of 70% natural rubber and 30% SBR) are used.
They separate to guarantee constant quality. Other companies mix. Rumal also had coated
(PU) and colored granulate products on the market some years ago, but product was too
expensive to produce and colour tended to disappear after 2-3 years. PU coating is told to
have the advantage of reduced smeil on the pitch during warm weather.

- Kargro Lintire: collection and selection centre in Vianen and a centre for tire renewal
(Bandang/Ubo in Montfoort (NL)). Truck tire renewal is possible for 2-5 times. However not
always happens. Tire renewal is running back especially for car tires as competition with
cheap Chinese tires pushes it from the market. From car tires 25% is said to currently go for
tire renewal (used to be more), for truck tires this percentage is higher.

- Togetherwith University of Twente Rumal/Kargro is developinga devulcanisation process
using truck tires with high natural rubber. In R&D stage. Currently 150 kg/h works, will be
upscaling to 400 — 1000 kg in the coming year. Plan is to have their business plan ready and
production tested second half of next year. Quality of the devulcanisation product will be
higher than current devulcanisation products on the market allowing for larger shares used
e.g. in production of new tires. Step to closing the product cycle. PAHs limit of 0,2 mg/kg
would kili this development is stated as response to limit setting for PAHs.

- It takes around 5-10 years after start of use for car tires to become ELT.
- Overall Kargro/Rumal incoming truck tires are split up as follows: 25% to production of

granules for infill, 25% to very fine granules (800 um) for automotive compounds (floor mats
etc.), 25% to coarse granules athletics tracks, playgrounds and for infrastructure as road
underlining (mainly Germany and France), 25% of incoming tires go to tire renewal.
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Production of Granules
When It comes to granules, two separate processes are used: one is ambient milling (milling and
separation of varlous tire ingredients at room temperature) and cryogen process where milling
happens at low temperatures (-160C, -25C in core of the granules). Both processes have 3 milling
steps. Tires enter the production process by hand, rest of the process is automated. Result of the
cryogen process is smoother granules that have superior characteristics when you want to ‘glue’
them together in products. Advantage for infill is that they will not smell (same counts for the coated
granule).

In the Rumal factory around 24 people work, 15 people work at the pyrolysis section, around 5 in the
granules section. In the granules section around 120 tonnes of car tires are milled every day resulting
in around 80 tonnes of granules (on a yearly basis 33 thousand tonnes of tires and 22 thousand
tonnes of granules). Last year Rumal performed air measurements inside and outside of the factory
2 times. Results can be made available to RIVM ). Some health control system is in
place for workers, however, not fully dear what that involves.

Vereniging Band en Milieu has set a limit for PAHs in granules of 20 mg/kg and is monitoring that for
their members. Measurements in the granule material. Results can be made available to RIVM

Market situation
Europe has 6 big players in tire recycling: Genan (biggest, DK/DE), Kargro/Rumal (NL), Granuband
(NL), Estato Umweltservice GmbH (DE), Ragn SelIs, ATU. Besides that there are around 15-20 smaller
companies in Europe. Besides NL also(?) DE, DK, FR, PL, IT, ES are said to be in the business.

NL is said to have a key position in the world when It comes to car tires, Vredestein in Enschede has a
long history of research and development for tire production and is leader in R&D/tire improvement,
together with Twente University and ).Kargro and Granuband
are big players on the international market.

Questions to I&M and RIVM
Quite some questions from various attendees around legislation:

- What is now in the tires since the REACH regulation on extender oils?
- What to expect from the current restriction process?
- What test method for PAHs to use, what are EU developments in this area?

l&M and RIVM answer questions as far as possible and explain the REACH restriction process
including possibilities to contribute with information. The earlier the better, also in companies own
interest to contribute.

Kargro and the NL branch organization are willing to cooperate with the Dutch authorities in the
process of developing a restriction dossier. Contribution will focus on health of workers, potential
alternatives and the socio-economic analysis. For the latter 3 potential scenario’s were presented to
industry (BAU, limit value at adequate control risk level, end of business). Sector will provide
available data in order to come to a good restriction dossier.
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Weigeringsgrond 10.2.e Doc 14,.a

RE: rubbergranulaten sportvelden:
(Sittard)

10-01-18 16:41
Cc:

Hide Details
Fiorn (Sittard)” @sgs corn>
To iivrnnl>,
Cc < @recytyre be>,

WriviTLnt

Beste

• De analysemethode is AfPS GS2014:0l PAK met GC-MSD
• De monsternamemethode is 6 deelmonsters vanaf het veld, gecombineerd tot 1 meng monster.
• Afhankelijk van de vochtigheid en ouderdom van het veld zijn de deelmonsters door vegen (los

materiaal) of door opzuigen (niet volledig los materiaal) verkregen.
• De codering plaatsnaam-1, plaatsnaam-2 betekent het eerste veld, dan wel het tweede veld uit

plaatsnaam
• De eenheid is mg/kg.
• Het jaar van bemonstering is 2017.
• De leeftijd van het granulaat, dan wel van de velden is ons niet bekend.

Ik hoop, dat je hier verder mee kunt,

Met vriendelijke groet,

From [mailto rivm nu
Sent: woensdag 10januari 2018 15:47
To: sgs.com>
Cc: @recytyre.be>; @rivm.nI>
Subject: RE: rubbergranulaten sportvelden:

Dag

Dank voor het telefoontje van zoeven.

Hierbij de vragen waarover we spraken en ik graag bevestiging op zie.

• toegepaste analysemethode
• toegepaste monstername methode
• betekenis van ‘lx plaatsnaam = meedere velden per plaats of meedere samples van één veld?
• eenheden mg/kg nemen wij aan
• year of analysis, year of sampling
• leeftijd van granulaat of leeftijd van velden ttv bemonstering
•

Wellicht kan Recytyre de laatste vraag beter beantwoorden of er iets over zeggen om dit meer kwalitatief te
duiden. Ik kan me voorstellen dat dit slechts voor een deel van de velden bekend is.

Het zou fijn zijn als we de antwoorden in de ioop van volgende week kunnen krijgen.
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Best regards / Met vriendelijke groet,

Centre for Safety of Substances and Products, Bureau REACH 1 Centrum voor Veiligheid van Stoffen en
Producten, Bureau REACH
National Institute for Public Health and the Environment Rijksinstituut voor Volksgezondheid en Milieu

visitors: Antonie van Leeuwenhoeklaan 9 1 3721 MA Bilthoven 1 The Netherlands
correspondence: Postbus 1 1 3720 BA Bilthoven 1 The Netherlands
phone: +31(0)30 1 mobile phone: +31 (0)6
email: jrivm.nl

From: ©sgs.com>
To: ‘: rivmnl < :nvmnl>,

Cc
1 @recytyre be>

Date: 12/05/2017 04:26 PM

Subject: RE: rubbergranulaten sportvelden:

Beste

Zoals afgesproken zend ik je hierbij de gegevens van de PAK-analyses in een overzichtstabel.

Met vriendelijke groet,

From:
Sent: dinsdag 21 november 2017 12:07
To: rivm.nI’ rivm.nl>
Cc @recytvre be>
Subject: RE: rubbergranulaten sportvelden: reactie ECHA- consultatie

Geachte

De resultaten zijn als individuele rapporten toegezonden aan de veldeigenaren en aan Recytyre.
Ik kijk nog even of we die snel en efficiënt in een overzichtstabel kunnen plaatsen.
Zo niet, dan zal ik de rapporten toe laten zenden.
We hebben geen gegevens over de leeftijden van de velden.

De methode is dezelfde als die in het onderzoek dat in Nederland door SGS is uitgevoerd op 947
kunstgras
Velden. Ik neem aan dat die bekend is. Als er vragen over zijn, hoor ik dat graag.

Met vriendelijke groet,

Senior Consultant

SGS INTRON B.V.

venusstraat 2,4105 JH Culemborg

P0 Box 267, 4100 AG Culeruborg

fi1e:///C:/Users1AppDataILoca1/Temo/notesOCDE87/-webO63O.htm 26-Sen- 1 X
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The Netherlands

Tel: +31 (0)34E

Mobile: +31:

E-n,ail:E

Website: www.sgs.com/intron

sGs
SGS INTRON B. V. is a member of the SGS Group, the world’s leading Inspection, Verification, Testing and
Certification cornpany and opera tes within the SGS Industrial business line.

From: [mailto: @recvtyre.bei
Sent: maandag 13 november 2017 16:34
To: @sgs.com>
Subject: FW: rubbergranulaten sportvelden: reactie ECHA- consultatie

Beste

Zie onderstaand de vraag van de RIVM i.v.rn. de analyses die jullie uitvoerden op de Vlaamse velden.
Kunnen jullie op één of andere wijze zorgen voor een overzichtstabel en wat meer informatie geven

over de toegepaste analysemethode?

Dank bij voorbaat

Met vriendelijke groeten
Meilleures salutations

Convérsa tons
Av. Jules Bordetlaan 164
BE4I40 Bruxelles/Brussel
T +32(0)2 -

F +32 (0)2 S

M+32 (0)

www.recytyre.be RECYTYRE

Van: [mailto: rivm.nl]
Verzonden: donderdag 9 november 2017 15:09
Aan: @vlaanderen.be>
CC: @rivm.nl>; rivm.nl>
Onderwerp: reactie consultatie

Dag.:’-. .J},
Naar aanleiding van uw reactie in de consultatie van RIVM en ECHA ter voorbereiding op een REACH
Restrictie voor PAKs in granulaten toegepast op sportvelden wil ik u hartelijk danken voor uw reactie en
aanvullende informatie. Graag maken wij gebruik van de mogelijkheid inzage te krijgen in de chemische
analyses (met name PAK5) die uit heeft uitgevoerd op meer dan 90 Vlaamse sportvelden. Kunnen wij
beschikken over de analyseresultaten in de vorm van een samenvattende tabel met per PAK en voor de 8 PAKs
(REACH Annex XVII entry 50) per veld de gemeten gehaltes, de datum van monstername en de leeftijd van de
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velden? In uw reactie gaf u een korte beschrijving van de hoogte van de gemeten gehaltes maar voor ons is het
gewenst om de achtergrond beter te kennen zodat we kunnen vergelijken met andere metingen en trends
kunnen zien in de tijd. Ook is het van belang de toegepaste analysemethode te kennen.

Wellicht kunt u ons voorzien van een samenvattende publicatie of de analyserapporten zodat wij zelf een
overzicht kunnen maken.

Bij voorbaat dank.

Best regards / Met vriendelijke groet,

Centre for Safety of Substances and Products, Bureau REACH 1 Centrum voor Veiligheid van Stoffen en
Producten, Bureau REACH
National Institute for Public Health and the Environment Rijksinstituut voor Volksgezondheid en Milieu

visitors: Antonie van Leeuwenhoeklaan 9 1 3721 MA Bilthoven The Netherlands
correspondence: Postbus 1 3720 BA Bilthoven The Netherlands
phone: +31(0)30 1 mobile phone: +31 (0)6
email:rivm.nl

Dit bericht kan informatie bevatten die niet voor u is bestemd. Indien u niet de geadresseerde bent of dit bericht abusievelijk aan
u is verzonden, wordt u verzocht dat aan de afzender te melden en het bericht te verwijderen. Het RIVM aanvaardt geen
aansprakelijkheid voor schade, van welke aard ook, die verband houdt met risico’s verbonden aan het elektronisch verzenden van
berichten.
www.rivm.nI De zorg voor morgen begint vandaag

This message may contain information that is not intended for you. 1f you are not the addressee or if this message was sent to
you by mistake, you are requested to inform the sender and delete the message. RIVM accepts no liability for damage of any kind
resulting from the risks inherent in the electronic transmission of messages.
www.rivm.nh/en Committed to health and sustainability

Disclaimer: http://www.ovam.be/disclaimer

Information in this email and any attachments is confidential and intended solely for the use of the
individual(s) to whorn it is addressed or otherwise directed. Please note that any views or opinions
presented in this email are solely those of the author and do not necessarily represent those of the
Company. Fin ally, the recipient should check this ernail and any attachments for the presence of
viruses. The Company accepts no liability for any damage caused by any virus transmitted by this
email. All SGS services are rendered in accordance with the applicable SGS conditions of service
available on request and accessible at hup://www.sgs.corn/enITerms-and-Conditions.aj [attachment
A892790 PAKs overzicht kunstgrasvelden Vlaanderen.xlsx” deleted by .RIVM/NL]

Dit bericht kan informatie bevatten die niet voor u is bestemd. Indien u niet de geadresseerde bent of dit bericht abusievelijk aan
u is verzonden, wordt u verzocht dat aan de afzender te melden en het bericht te verwïjderen. Het RIVM aanvaardt geen
aansprakelijkheid voor schade, van welke aard ook, die verband houdt met risico’s verbonden aan het elektronisch verzenden van
berichten.
www.rivm.nI De zorg voor morgen begint vandaag

This message may contain information that is not intended for you. 1f you are not the addressee or if this message was sent to
you by mistake, you are requested to inform the sender and delete the message. RIVM accepts no liability for damage of any kind
resulting from the riska inherent in the electronic transmission of messages.
www.rivm.nh/en Committed to health and sustainability

Information in this email and any attachments is confidential and intended solely for the use of the
individual(s) to whom it is addressed or otherwise directed. Please note that any views or opinions
presented in this email are solely those of the author and do not necessarily represent those of the
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Company. Finally, the recipient should check this ernail and any attachrnents for the presence of
viruses. The Company accepts no liability for any darnage caused by any virus transmitted by this
ernail. All SGS services are rendered in accordance with the applicable SGS conditions of service
available 011 request and accessible at http://www.ss.corn/en/Terms-and-Conditions.aspx
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Fw one update and more to follow re RTVM/ECHA request for additional information

to:Ï 4

RIVM, Centre for Safety of Substances and Products
Antonie van Leeuwenhoeklaan 9 1 3721 MA Bilthoven 1 The Netherlands
P0. Box 1 1 3720 BA Bilthoven 1 www.rivm.nI/en
www.chemischestoffengoedgeregeld.nI

Forwarded by RIVM/NLon 11/28/201709 45 AM

ter info

Forwarded by[ - /RIVM/NL on 27-11-2017 16:16

From n@stlr ac Uk>
To: ‘bureau-reach@rivm.nf <bureaurnreach@rivm.nl>,
Date: 27-11-2017 13:40
Subject: one update and more to follow re RIVM/ECHA request for additional information

Dear

1 mentioned at the Friday meeting that there were Spanish and Italian researchers who were
doing work on chemicals in artificial turf.

1 understand that will have another study published 500fl 0fl Iberian chemicals in
pitches and has much more work underway on the topic. l would suggest RIVM contact her
because 1 don’t think they have so far. Her email address is @usc.es.

Best wishes,

Occupational and Environmental Health Research Group,
Centre for Public Health and Population Health Research,
Faculty of Health Sciences and Sport,

+31.3

11/28/201709:45 AM

rivm n

From:
To:
Date:
Subject:
Sent by:

bureau-reach
RIVM/NL@RIVM,

11/27/2017 04:16 PM
Fw: one update and more to follow re RIVM/ECHA request for additional information
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Pathfoot Building R E010,
University of Stirling,
Stirling,
Scotland FK9 4LA
Tel: 0178

From [mailto rivm nh On Behalf Of
bureau-reach@rivm.nl
Sent: 21 November 2017 18:21
To: bureau-reach <bureau-reach@rivm.nl>
Subject: Finale programme workshop 24.11.2017

Dear participant,

Attached you will find the final programme of the workshop, including a list of
participants and the workshop location.
We are looking forward to a fruitful meeting based on the discussion document sent last
Friday.
This document is also attached to this email, the document has not been changed.

Kind regards,

Bureau REACH (bureau-reachrivm.nl)
Centre for Safety of Substances and Products (RIVMNSP)
RIVM (http://www.rivm.nl)
P.O. Box 1, 3720 BA Bilthoven, The Netherlands

Dit bericht kan informatie bevatten die niet voor u is bestemd. Indien u niet
de geadresseerde bent of dit bericht abusievelijk aan u is verzonden, wordt
u verzocht dat aan de afzender te melden en het bericht te verwijderen. Het
RIVM aanvaardt geen aansprakelijkheid voor schade, van welke aard ook,
die verband houdt met risico’s verbonden aan het elektronisch verzenden
van berichten.
www.rivmnI De zorg voor morgen begint vandaag

This message may contain information that is not intended for you. 1f you
are not the addressee or if this message was sent to you by mistake, you
are requested to inform the sender and delete the message. RIVM accepts
no liability for damage of any kind resulting from the risks inherent in the
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electronic transmission of messages.
www.rivm.nh/en Committed to health and sustainability

The University achieved an overall 5 stars in the QS World University Rankings 2016/17
The University of Stirling is a charity registered in Scotland, number SC 011159.
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Weigeringsgrond l0.2.e

;‘ National Institute for Public Health
AlIAsand the Environment L

MiistryofHea1rh,WeI[areandSport
EUROPEAN CHEMICALS AGENCY

Visit RIVM at TenCate Grass

Date: 15 November 2017
Time: 1O.00AM TenCate Grass Nijverdal
Venue:

Participants:
RIVM: :- and

Below a list of topics to be discussed at working visit of RIVM staff to TenCate Grass
to be held on 15 November 2017. The visit is organized in support of the process where
NL (RIVM) and ECHA cooperate in drafting a REACH restriction dossier to regulate
the PAH levels in (rubber) granules used as infili material in synthetic turf pitches. Visit
to TenCate Grass is planned to irnprove understanding on artificial grass systems and
various infill materials that can be used on these turf pitches.

Draft Programme:
- Welcorne, tour de table
- Introduction by company
- Explanation by RIVM on restriction process
- Question and Answer session based on discussion topics

Site visit
Closure

Topics for discussion:

Understanding ofartificial tuifsystems
• Differences between systems, need for infili; what criteria do you look at?

Technical/sports performance, durability, recyclability, etc.
• Impression of various life stages of artificial turf systems

- construction
- maintenance
- disposal, re-use (artificial grass and infill)
- life span (10-15 years? For all elements in the artificial turf systern?)
- etc.

• Comment on the used exposure scenario’s (RIVM and ECHA report)
• Costs over various life stages of the system

Understanding ofchemical composition ofartificial grass and injili
• What materials and substances can be found in various elements of the artificial turf

pitches and different infill materials? (PAH5, zinc, phthalates, phenols (BPA), other
substances/materials). Trends over the past years in the chemical compositions.
- Artificial turf fibers
- Under layers

page 1 of2
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;‘ National Institute for Public Health
and the Enviionment
MinistiyofHealth, welfare and Sport

— Infili
o SBR
o TPE
o PE
o EPDM
o Cork

EUROPEAN CHEMICALS AGENCY

0

- Required chemicals for maintenance?

Base/me and trends
• Quantities currently used/sold (TenCate Grass/NL/EU, artificial turf pitches and

infi 11)
• Where do the various materials come from (artificial turf pitches and infihi) and

where is it sold (NL/EU/outside EU; own production, import, export)
• R&D developments at TenCate Grass and in artificial turf pitches
• Changes/trends due to the societal discussions (NL, EU)
• Changes/trends due to other factors (legislation?)

Consequences ofa linill value
• Expected consequences of a new limit value for PAHs in granules used for infili

close to the current REACH article 50 entry for PAHs in articles for TenCate Grass
• Positive and negative effects for TenCate Grass (artificial turf producers, other

actors)

Detailed queslions based on consultationresponse supporting the discussion items
above
• non-SI3R materials you state to use, have requirement to be re-usable as infili (2nd

life). SBR according to you does not. SBR infihi is “assessed 1f it can be re-used”.
What does this assessment entail and whom is performing this? What are criteria for
re-use? How is physical degradation of SBR and non-SBR material assessed after
10-15 years?

• You see a lot of perspective for a trend towards non-infill artificial turf. However
these systems are currently not FIFA Quality Pro Certified. What does this mean? Is
the consequence that these systems are currently not marketed for soccer? StilI in
R&D phase? How much time is needed for the Certification/approval? At what
costs?

• Related to the consultation question on costs, TenCate claims units costs to be
confidential. Note that REACH provides a system to share confidential information.
In this case, this information will be included in a confidential Annex to the dossier,
that will only be shared with Member States, ECHA and the European Commission.
We can discuss this and see in what way it might be possible for TenCate to share
cost information that can be very helpful for the development of the restriction
dossier.

poge2of2
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RE: Bezoek Ten Cate Li
to: 14-11-201714:09

Cc:

Geachte

Wij hebben inderdaad jullie inbreng op de consultatie die is uitgezet door ECHA ten behoeve van dit
dossier gezien en zullen uiteraard proberen vragen die er vanuit jullie zijn te beantwoorden voorzover we
dat kunnen.
Tot morgen.

Hartelijke groet,

Centre for Safety of Substances and Products, Bureau REACH 1 Centrum voor Veiligheid van Stoffen en
Producten, Bureau REACH
National Institute for Public Health and the Environment Rijksinstituut voor Volksgezondheid en Milieu

visitors: Antonie van Leeuwenhoeklaan 9 1 3721 MA Bilthoven 1 The Netherlands
correspondence: Postbus ii 3720 BA Bilthoven 1 The Netherlands
phone: +31(0)30 1 mobile phone: +31 (0)
email: rivm.nl

Geachte Dank voor uw voorst... 13-11-2017 19:08:35

From: ‘ - @TENCATE.COM>
To: rivm.nI>, -

Cc: rivm.nI>, rivm.nl>,
:@TENCATECOM> @TENCATE.COM>

Date: 13-11-2017 19:d8
Subject: RE: Bezoek Ten Cate

Geachte

Dank voor uw voorstel van agenda. We zullen deze in ons gesprek zo goed mogelijk proberen te
beantwoorden; mogelijk dat hier en daar zaken vertrouwelijk zijn maar dat bekijken we
woensdag tijdens ons gesprek wel.

Van onze kant zal in ieder geval aanwezig zijn. Mogelijk nog een collega, maar
dat zal ik u voorafgaand aan het gesprek melden.

Ik neem aan dat u onze zorg of vraag zoals we die aan de ECHA hebben gesteld kent. Hier
zouden we natuurlijk ook nog graag op terug komen; hoewel ik weet dat u mogelijk (nog) geen
antwoorden daarop heeft.

U kunt zich woensdagmorgen om 10 uur bij de portierloge melden op het adres hieronder
vermeld, dan haal ik u daar op.
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Mochten er in de tussentijd nog vragen zijn dan hoor ik graag van u.

Met vriendelijke groet,

Ten Cate Thiolon bv
G. van der Muelenweg 2
P.O. Box 9
7440 AA Nijverdal
The Netherlands

Tel. +31
Mob. +31

- @tencate.com
www.tencategrass.com

From: [mailto: rivm.nl]
Sent: maandag 13 november 2017 16:51
To:, @TENCATE.COM>
Cc rivm ni>, rivm ni>
Subject: RE: Bezoek Ten Cate
Importance: High

Geachter

Bijgaand stuur ik u een voorstel agenda voor ons bezoek aan TenCate Grass met
daarbij een overzicht van onderwerpen die we graag met uzouden bespreken. Wij
komen graag met 3 collega’s: en ondergetekende. Graag
hoor ik van u of a.s. woensdag ochténd hog stééds üi&ornt voor ons bezoek aan
TenCate Grass en hoe laat u ons kunt ontvangen.

Alvast hartelijk dank voor uw reactie en tot woensdag.

Met vriendelijke groet,
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Centre for Safety of Substances and Products, Bureau REACH 1 Centrum voor
Veiligheid van Stoffen en Producten, Bureau REACH
National Institute for Public Health and the Environment 1 Rijksinstituut voor
Volksgezondheid en Milieu

visitors: Antonie van Leeuwenhoeklaan 9 1 3721 MA Bilthoven 1 The Netherlands
correspondence: Postbus 1 1 3720 BA BilthovenllheNether!ands
phone +31(0)30 1 mobile phone +31 1

email: rivm.nl

From: RIVM/NL
To: r@TENCATECOM>
Cc: rivm.nl>,

:rivm.nl>
Dte: 07-11-2017 15:03
Subject: RE: Bezoek Ten Cate

Geachte[,

Hartelijk dank voor uw reactie en fijn dat u ons wilt ontvangen. Wij komen volgende
week woensdag graag langs, bij voorkeur in de ochtend. Is 10 uur een geschikte tijd
voor u?
Mooi als we in Nijverdal kennis kunnen maken met verschillende kunstgrassystemen en
verschillende typen instrooi materiaal. Wellicht is het ook nuttig als wij later deze week
de vragen/onderwerpen die we graag met u willen bespreken toesturen, zodat u die
vooraf alvast kunt bekijken. Dan kan ik ook doorgeven met wie we naar Nijverdal willen
komen.

Hartelijke groet en graag tot volgende week woensdag,

Centre for Safety of Substances and Products, Bureau REACH 1 Centrum voor
Veiligheid van Stoffen en Producten, Bureau REACH
National Institute for Public Health and the Environment 1 Rijksinstituut voor
Volksgezondheid en Milieu



visitors: Antonie van Leeuwenhoeklaan 9 1 3721 MA Bilthoven 1 The Netherlands
correspondence: Postbus 1 1 3720 BA Bilthoven 1 The Netherlands
phone:+31(O)30 1 mobile phone: +31 (0)6
email: rivm.nl

From: TENCATECOM>
To: rivrn.nI>,
Cc: rivm.nI>,

rivm.nI>
Date: 06-11-2017 23:06
Subject: RE: Bezoek Ten Cate

Geachte

Zoals telefonisch besproken zijn u en uw collega’s van harte welkom bij TenCate Grass in
Nijverdal.

In ons R&D center kunnen we u alle verschillende kunstgrassystemen laten zien met
verschillende opbouw en instrooimateriaal.

Tevens kunnen we laten zien hoe we verschillende instrooigranulaten testen alvorens wij ze
toepassen in een kunstgras systeem.

Materialen die momenteel toegepast worden zijn SBR (verzamelnaam voor
(vracht)autobandgranulaat), TPE (meestal SEBS gebaseerd), EPDM (gecrosslinked), PE, TPV en
kurk.

Ik heb volgende week woensdag 15 november nog de hele dag open staan. Tevens zou vrijdag
tussen 12 en 15:00 uur nog mogelijk zijn, maar mijn voorkeur gaat uit naar Woensdag.

Ik hoor graag van u of dit voor u en uw collega’s mogelijk is.

Met vriendelijke groet,
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Ten Cate Thiolon bv
G. van der Muelenweg 2
P.O. Box 9
7440 AA Nijverdal
The Netherlands

Tel. +31
Mob. +31

@tencate.com
www.tencatecirass.com

From [mailto nvm nI]
Sent: donderdag 2 november 2017 11:00
To: @TENCATE.COM>
Cc: rivm.nl>; - rivm.nl>
Subject: Bezoek Ten Cate

Geachte

Zoals u waarschijnlijk weet, werkt het RIVM samen met ECHA aan een restrictiedossier
voor PAKs in rubbergranulaat. Hartelijk dank voor de input die we in de
consultatieronde hiervoor van Ten Cate hebben mogen ontvangen. Wij zouden naar
aanleiding hiervan graag wat aanvullende vragen stellen om meer begrip te krijgen van
verschillende soorten kunstgrassystemen, en daarbij van verschillende soorten infill
materiaal en de compositie daarvan. Wij zouden daarvoor graag een bezoek brengen
aan Ten Cate voor een gesprek. Ik heb geprobeerd u hierover telefonisch te bereiken,
maar krijg helaas geen gehoor.

Toevallig zijn wij volgende week woensdag 8 november in de buurt van Nijverdal en
zouden wij in de middag in de gelegenheid zijn om langs te komen. Ik hoor graag van u
of dat mogelijk is. Ik begrijp dat dit wellicht kort dag is. Mocht 8 november niet uitkomen
maar mocht u ons wel willen ontvangen, dan kijken we uiteraard graag naar een andere
mogelijkheid.

Alvast hartelijk dank voor uw reactie.

Met vriendelijke groet,
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N.B. Van mijn collega heeft u eerder een uitnodiging ontvangen voor
een workshop die we organiseren ten behoeve van ons dossierwerk op vrijdag 24
november.

Centre for Safety of Substances and Products, Bureau REACH 1 Centrum voor
Veiligheid van Stoffen en Producten, Bureau REACH
National Institute for Public Health and the Environment Rijksinstituut voor
Volksgezondheid en Milieu

visitors: Antonie van Leeuwenhoeklaan 9 1 3721 MA Bilthoven 1 The Netherlands
correspondence: Postbus 1 1 3720 BA Bilthoven 1 The Netherlands
phone: +31(0)30 1 mobile phone: +31 (0)6
email: rivm.nl

Dit bericht kan informatie bevatten die niet voor u is bestemd. Indien u niet
de geadresseerde bent of dit bericht abusievelijk aan u is verzonden, wordt
u verzocht dat aan de afzender te melden en het bericht te verwijderen. Het
RIVM aanvaardt geen aansprakelijkheid voor schade, van welke aard ook,
die verband houdt met risico’s verbonden aan het elektronisch verzenden
van berichten.
www.rivm.nI De zorg voor morgen begint vandaag

This message may contain information that is not intended for you. 1f you
are not the addressee or if this message was sent to you by mistake, you
are requested to inform the sender and delete the message. RIVM accepts
no liability for damage of any kind resulting from the risks inherent in the
electronic transmission of messages.
www.rivm.nI/en Committed to health and sustainability

Click hçj to report this email as spant

Disclairner: http://www.tencate.com/rnaildisclairner.aspx
1f the disclairner doesn’t appear as a live link, just copy and paste the link in your browser.

Dit bericht kan informatie bevatten die niet voor u is bestemd. Indien u niet
de geadresseerde bent of dit bericht abusievelijk aan u is verzonden, wordt
u verzocht dat aan de afzender te melden en het bericht te verwijderen. Het
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RIVM aanvaardt geen aansprakelijkheid voor schade, van welke aard ook,
die verband houdt met risico’s verbonden aan het elektronisch verzenden
van berichten.
www.rivm.nI De zorg voor morgen begint vandaag

This message may contain information that is not intended for you. 1f you
are not the addressee or if this message was sent to you by mistake, you
are requested to inform the sender and delete the message. RIVM accepts
no liability for damage of any kind resulting from the risks inherent in the
electronic transmission of messages.
www.rivm.nI/en Committed to health and sustainabîlity

Dit bericht kan informatie bevatten die niet voor u is bestemd. Indien u niet
de geadresseerde bent of dit bericht abusievelijk aan u is verzonden, wordt
u verzocht dat aan de afzender te melden en het bericht te verwijderen. Het
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Ten Cate visit RIVM 15-11-2017 personal notes

RIVM

TenCate: (legal counsel),r (head of turf systems development

department).

Main issue for TC: legal uncertainty around mixture status of infili granules. CARACAL/COM

“decision” is well known by them. However, they feel not legally certain and know the only way to

get clarity is through challenging this in the EU Court of Justice. They have no intention to go along

this path. Mixture or article will determine their role in the supply chain and hence their duties. They

use ELT granules (sourced from Genan and Granuband) as well as alternatives so they are flexible and

primarily want clarity. They also plea for the Restriction to focus on application of infili as an article

rather than on the “mixture” as defined since they believe this is not dear. Later in the conversation

they state that non-SBR infill by the market is believed to be bound to article rules (and entry 50 of

Annex XVII) in contrast to SBR which are mixtures. We explained to them this is not the line of

thought the Commission used. We said to discuss the issue with ECHA and check whether the

proposed restriction wilI/can give certainty to various actors (like Ten Cate) related to this issue. We

need to discuss whether there is a need to pay attention to this in the restriction dossier.

Turf Systems

TC manufactures a product range of turf systems and they own companies that are responsible for

installing the systems (Greenfields with market in West-Europe, UK and Asia) and Tiger fields (UK

specific and New Zealand. CSC Sport). All systems have to meet FIFA requirements. They make

artificial grass systems making use of SBR rubber and other systems with TPE, EPDM or cork as infill,

many varieties. They are a buyer of SBR rubber infill as an end-product, not as raw material. Systems

using alternative materials are more expensive due to the (10 times) higher price of alternative infill.

Due to the price difference of the infili, an alternative artificial grass system is designed. This

alternative system uses a shockpad underneath the turf, using turf with shorter grass length and less

infili volume (l5mm instead of 3Omm in case of SBR). The shockpad can be made of SBR (ELT-based)

2Omm, but they produced shockpads made of other material as well. An example of producing

shockpads made of recycled artificial grass is shown. The use of elayer has an advantage as this

material has a long lifetime. Could be reused 2-3 times in grass systems (lifetime of >20 years). The

underlayer of a field can differ between countries, for example based on the ground. In UK and

Scandinavia, crushed stone. Thickness of the underlayer differs per field/country. Function of the

underlayer is stability of the field, drainage of the field and function in case of frost.

Baseline

They state that in NL local communities (municipalities) are responsible for the fields as it is normally

on their ground. Sportsclubs are responsible for maintenance in most cases. TC states that larger

communities in NL have moved away from SBR use because of the social debate on SBR rubber. We

confirm this from other sources. Utrecht in 2006 already made this decision for instance and
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Amsterdam at a later stage. As the larger communities are looking for alternatives already, in the

autonomous situation about 50% of the infili will be SBR rubber.

Alternatives

Grass is not an alternative for artificial turf in some countries due to performance issues (possible

intensity of use). In NL, not enough space is available. It is possible to train and play matches on the

same field (even in the professional league).

Almost no recycling of EPDM, maybe max 2 fields a year. There is 80-100 ton recycled material

needed.

It is possible to filI EPDM with chalk. This is makes the infill cheaper, but too much chalk gives bad

quality. TC explains that for non-SBR infill there is a wide variation in quality (compared to SBR, which

is very stable in quality — looking at sport technical performance). The market for alternatives is less

constant. Both for EPDM and for TPEthere is ‘rubbish’ on the market. Need to be aware of that. TC

is very critical when it comes to the alternative infill materials they use in their grass systems.

EPDM can also be filled with carbon black which could be a source of PAH in the material, however, if

virgin produced, than producers will not use carbon black as other colours are preferred for the

higher price paid.

TPE often uses SBS of SEBS, chalk, plasitsiser (so called ‘white oils’, no aromatic oils used)

Advantage of carbon black: UV protection.

Recycling: the infill is always black. Coloured infill is always virgin.

Name of a producer of TPE (& EPDM?): Stargum.

Maintenance and replacement

Systems are normally replaced after 10-15 years. This is needed because the grass fibers need

replacement due to wear and tear and weather influence (UV light). Maintenance is extremely

important to enlarge the lifetime of fields. Applies to every system. Brushing on a weekly basis to

keep the distribution of granules on the carpet homogeneous. 1f not done, one will get empty spots

and piling upm of infill. Empty spots lead to increased physical degradation of fibers due to the wear

and tear forces on them that dramatically increase. Furthermore there is a need for annual deep

brushing (we have to check the correct term used for this process) of the turf in order to reverse

compacting and hardening of the carpet and reduced sports characteristics. Also annually 1% crumb

is normally refilled. Not only to replace losses but also to overcome the effect of compacting. No

chemicals are used in maintenance they state. But TC will check to make sure. It could be that

competitors use this or clubs decide to use biocides or herbicides to prevent moss (is done at hockey

pitched). Such growth of weed etc. can of course always occur is maintenance is low and on shady

and wet places. Replacement is the growing market as the first pitches were established in 2001.

Rematch (NL, DK), Tuffill (BE/NL) are in this business. Currently not dear what is going to happen

with used infill. May be recycled. Atrificial turf itself may also be recycled.
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Countries

NL is relatively the largest EU user of synthetic turf systems. Has to do with limited space in the
public area and cost-effectiveness considerations. Turf systems can be 3-5 times more intensely used
for footbali than natural grass. They expect that 70-80% of NL artificial turf systems appiled are SBR
based.

Other countries belonging to their market: Germany (50% SBR, 50% EPDM), France, UK, Scandinavia
(70-80% SBR). In Scandinavian countries, the lotteries payforthe sportfields.

Switzerland: No ELT infill at all.

Italy: only coated infill (nota market of Ten Cate: no limits set for this coated SBR).

Pricing

The price of a system with alternative infill is much more expensive. Alternative infill is 10 times more
expensive.

These figures are widely known to may be used. Price of turf itself is €10-15 per square metre (6Omm
turf).

Shock absorption on SBR infili systems is done with 3Omm infili ELT granules, 120 tonnes per pitch
(15 kg per square metre). Pitch is 8000 square metres (mini-pitch 800 square metres). Price is app.
€150-160 per tonne so app €20.000 per pitch for ELT granules.

Alternative systems:

Alternative turf system with shorter piles (3Omm), the turf is a bit cheaper than the above example.

Cork would be for 3Omm infill at density 0,2 kg/l: €1000-1500 per tonne. 48 tonnes needed: 50

€50.000 per pitch (2-3 times the ELT granules price). BTW cork compacts as well. Does not meet FIFA
2 star. Cork compacts more than the other materials.

TPE: €180.000 (120 tonnes x 1500 €/ton, 9 times the ELT granules price)

EPDM: €235.000 (168 tonnes x 1400 €/ton, 11 times ELT granules price per pitch)

To lower prices a ELT based 2Omm shockpad is used underneath the turf which would then be
shorter grass and only needing lOmm infill granules. Nice positive feature of this is the fact that t
requires the use of ELT SBR material so could provide alternative market for tire recyclers. Shockpad
per pitch costs €30.000.

Hence, TPE would cost: €90.000 per pitch (4.5 times ELT granules price) (10 mm including shockpad)
and EPDM would cost €110.000 per pitch (5.5 times ELT price). These cost estimates do not account
for the somewhat lower price of the turf itself.
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In developing of alternative systems, TC is looking for improved quality of the system, better sport

technical performance compared to the SBR system. Uncleor whether also surface below the 11e/dis
inciuded in this cost estimote.

Certification and testing

Labosport KIWA performs FIFA certification testing for €4.000 per test system (1 week of work). This

means that a synthetic turf system as a whole is run in a laboratory setting against a set of sports

technical parameters and 1f t meets the FIFA criteria the system is certified. TC pre-tests itself prior

to this certification in order to be reasonably sure the turf system will meet the requirements.

Labosport/KIWA also perform tests on ready installed pitches which costs €1.500 per pitch. This is Comment J Werare not sure, this
could also be ElS000done in NL for FIFA and KNVB (National football association). There are separate schemes ProStar

and Quality Pro. Both require annual retesting.

The system is TÜV certificated. The grass has to fulfill PAHs norms. This certificate does not hold for

the infili.

The Ten Cate systems fulfil the requirements of the Dutch law for soil quality (art 29 wet

bodem kwaliteit)



Doc. 16.c
Weigeringsgrond 10.2.e

Vraag ten behoeve van REACH restrictievoorstel
to: 28-03-2018 08:53

Cc:

Beste

Fijn dat je ondaks je vertrek bij TenCate bereid bent te helpen. Als gezegd hebben we voor het REACH
restrictiedossier voor PAKs in infili van kunstgras een eerste overzicht gemaakt van de kostenopbouw
van de verschillende systemen die we in onze analyse mee willen nemen. Het gaat ons hierbij om een
goed beeld te krijgen van de orde van grootte van de verschillende kostenposten en de overall kosten per
systeem. De schattingen die we nu hebben zijn gebaseerd op verschillende bronnen, onder andere
gesprekken die we met verschillende stakeholders hebben gehad, maar ook op reclame folders en Safety
Data Sheets van een aantal infill producenten. Het uiteindelijke kostenoverzicht zal in ons dossier worden
opgenomen.

Omdat we graag een zo realistisch mogelijk overzicht willen presenteren, willen we je vragen het
kostenoverzichtte bekijken en aan te geven wat wat jou betreft de juiste schattingen zijn en waar mogelijk
nog fouten in het overzicht staan .ln de bijlage vindt je het kostenoverzicht. Omdat het om een draft
document gaat willen we je vragen het vertrouwelijk te behandelen en het niet verder te verspreiden.

Daarnaast zouden we graag expliciet vragen om een kostenschatting van kunstgras zonder infill,
aangezien informatie hierover nog grotendeels ontbreekt. Voor dit systeem zijn we ook benieuwd naar je
verwachtingen rond markt- en kostenontwikkeling in de komende 10 jaar. Via BSNC hebben we begrepen
dat er inmiddels een systeem zonder infill FIFA Quality pro gecertificeerd is. Wellicht weet je daar meer
van?

We stellen je input zeer op prijs. Alvast hartelijk dank voor je reactie en mocht je vragen hebben naar
aanleiding van deze mail dan hoor ik het graag.

Vriendelijke groet,

Memo about the costs of grass and artificial grass systems - draft v3.docx

Centre for Safety of Substances and Products, Bureau REACH 1 Centrum voor Veiligheid van Stoffen en
Producten, Bureau REACH
National Institute for Public Health and the Environment Rijksinstituut voor Volksgezondheid en Milieu

visitors: Antonie van Leeuwenhoeklaan 9 1 3721 MA Bilthoven 1 The Netherlands
correspondence: Postbus 1 1 3720 BA Bilthoven The Netherlands
phone: +31(0)30 Imobile phone: +31 (0)6
email: @rivm.nl

Dit bericht ken informatie bevatten die niet voor u is bestemd. Indien u niet de geadresseerde bent of dit bericht
abusievelijk aan u is verzonden, wordt u verzocht dat aan de afzender te melden en het bericht te verwijderen. Het
RIVM aanvaardt geen aansprakelijkheid voor schade, van welke aard ook, die verband houdt met risico’s verbonden
aan het elektronisch verzenden van berichten.
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UNIVERSITY OF TWENTE.

Bureau REACH
Centre for Safety of Substances and Products (RIVM/VSP)

P0 Box 1
3720 BA Bilthoven
The Netherlands

FROM DATE PAGE
T +31: January 10th 2018 lof 2

E uwente.n OUR REFERENCE ENCLOSURE

-

ET18-ETE-01239.chs 2

SUBJECT
Comments to Chairman summary on Workshop for the purpose of the Reach Annex XV dossier on plastic and
rubber granules used as infili in synthetic turf pitches: test-methods for PAH-contents

Dear

Thank you for sending the Chairman summary of the workshop on infili-material, which took
place on November 24 2017 in Den 1-laag.

. As you requested during the meeting, 1 would like to take this opportunity to substantiate my
concern expressed during the meeting about the lack of a properly validated and generally
accepted analytical method to determine the level of PolyAromatic 1-lydrocarbons (PAHs) in
End-of-Life Tyre (ELT) granules used for synthetic turf pitches in artificial soccerfields. On
page 2, line 9 of your summary reference is made to: “Variability of PAH recovery (from the
infill samples) dependent on the analytical methods applied to deterrnine PAH-content”. And
on page 3, line 9 from the bottom: “Concerns were raised related to the extraction and test
method used as no standard test method is available and available test methods show
significant analytical uncertainty”. Allow me to expand on that.
Standardized test methods for PAH’s in (tyre) rubber

- ISO 21461: 2012E Rubber—Determination of the aromaticity of oil in vulcanized
rubber compounds
This is the only internationally ISO-standardized test method in existence. The method
uses ‘H-NMR spectrometry on oil-extracts from tyres, which quantifies the amount of
so-called “Bay Protons” — the real carcinogenic species in PAHs — without linking
the resuits to the individual PAH’s1.The method was internationally standardized in
connection with EU regulation 1907/2006/EC on the use of aromatic oils in tyres: it
requires that the total concentration of the well-known 8 EU-specified PAHs in the
oils used for tyres must be less than 10 ppm and the concentration of benzo-a-pyrene
less than 1.0 ppm in the oils isolated from the treads of all tyres manufactured within
or imported into the EU after 01/01/2010. The EU-regulation specifies that, if the
NMR signals from the “Bay Protons” (‘H-NMR signals between 8.3 and 9.5 ppm) of
the PAHs is less than 0.35% of the total ‘H-NMR signal (‘H-NMR signals between
0.2 and 9.5 ppm, less the Bay-proton signals), the tyre is regarded as meeting the EU
PAH-standard. For later reference: The extraction of the oil is done with acetone

‘This 150 21461-method was based on original work: “Carcinogenic Assessment of Petroleum Products by
Nuclear Magnetic Resonance”; 0. T. Cooker, A.G. King, D.L. Mumford and C.S.Nessel, Analytical
Communications, 34, 137-140 (1997).
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during 8 hours at room temperature, on tyre-samples providing at least 350 mg of
extracted oh, on samples reduced in thickness to less than 0.7 mm or, alternatively,
cut in pieces smaller than 1 mm x 1 mm x 2mm.

-

- GS Specification AfPS GS 2014:01 PAK — Testing and assessment of polycyclic
aromatic hydrocarbons (PAHs) in the course of awarding the GS mark —

Specification pursuant to article 21(1) no. 3 of the Product Safety Act (ProdSG):
Revision August 4, 2014
This standard concerns the limitations imposed by Gerrnan Product Safety
Commission — derived from European legislation (EU) No. 1272/20 13, resp. the EN
Standard 161432

- on the use of oils and carbon black as pigments or as reinforcing
components in rubbers, thermoplastics and paints, as to their contamination with
PAHs; materials meant to be put in the mouth, to be used in toys intended for long-
term skin contact (>3 Os), or to be used in materials coming in short (<3 Os) or long
(>30s) skin contact. The standard includes a detailed description of an analytical
testing procedure — not specific for rubbers though — based on extraction of 500 mg
samples with 20 ml of toluene for 1 h at 60°C in an ultrasonic bath; samples are cut
up into pieces with a maximum size of 2-3 mm. An aliquot of the extract once it has

.:‘ : cooled down to room temperature is analyzed by gas chromatography combined with
;;‘. . a mass-selective detector using Mass Spectrometry (MS) in Selected lon Monitoring

(SIM) mode. Calibrated with 1 8 PAHs (USA-set) including the 8 EU-specified PAHs,
the contents of each PAH can be determined in the extract.

Experiences with the two standardized methods gLen above

As the EU-iegulations specify maximum loadings of the various PAHs, in particular the
specific 8 EU-variants, the ISO 21461: 2012E standard is of limited use, as it does not
discriminate the various PAHs. Consequently it has become more or less customary to apply
the AfPS GS 2014:01 method, where the SGS Institute Fresenius GmbH in Taunusstein,

4 Germany, seerns a common institute to do the tests. Typical quantities measured by Institute
Fresenius on ELT granulate most commonly used for infill: particle-size typically 0,8-2,5
mm, based ori ELT dating mostly aftet the time of oil-change in 2010, amountto

Total REACH-PAH’s (the 8) 4.5 mg/kg
Total 18 PAH’s 50 mg/kg

As Annex 1 1 attach a recent conversation with of Ragn-Sells, also present
during the Den Haag meeting, where several free mixtures of ground tyres dating back to
production between 2001 and 2009, respectively between 2011 and 2016 (after the change in
oil-qualities) are compared. On the one hand, the results show a decrease with a factor of ±2
of the 8 PAHs for tyres produced after 2011 compared to before 2010, which demonstrates
the positive effect of the oil-change. Another party present in the Den Haag meeting quoted

2 European Standard EN 16143: Petroleum profucts — Determination of content of Benzo(a)pyrene (BaP) and
selected polycyclic aromatic hydrocarbons (PAH) in extender oils — Procedure using double LC cleaning and
GC/MS analysis; February 2013. This standard concerns the extender olls to be allowed to be used lon tyres. It
does not cover extraction of PAN’s from tyres itself.
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he had not seen this yet3. However, the overall levels of the 8 PAHs found are 1.5 — 2.0
mg/kg: about a factor of 2 lower than typically measured by SGS Institute Fresenius.

is left with the question why. Is it a matter of experience of the respective
institutes or does the AIPS GS 2014:01 method leave so much room. that such differences can
occur also between other measuring institutes?4

Another illustrative example of the complexity is a recent manuscript by Joseph Pan and
Robert Legg, Southwest Research Institute, San Antonio, Texas USA: “Determination of
PAHs in Tires by GC/MS and NMR: How well does the ISO 21461 (NMR) method help
uphold the EU’s original PAH standards for the tires?5”; added as Annex 2. The manuscript
compares various extraction solvents for their efficiency in extracting the 8 EU-identified
PAHs from tire granules: acetone, cyclohexane, CS2, CC14, 1,4-dioxane, propionic acid
and toluene. Sample sizes were in the range of 0.125-2.8 mm. Sample aliquots extracted: 500
mg. Extraction period: 4 hours. It demonstrates that toluene has the highest extraction
efficiency, acetone second (excluding CS2 as not a very feasible alternative) and cyclohexane
and CCI4 the worst, given a difference of a factor of 1.55. Particle size of the tire granules is
of little influence on the extraction efficiency. Out of 50 tyres from all over the world tested,
only 6 passed the GC/MS method and 44 failed, while 41 passed the ISO NMR standard and
only 9 failed. All 9 failures in the ISO-test did also fail in the GC/MS test allright. The latter
point demonstrates the complicatedness of the interpretation of the data and the lirnited cross
coverage of both methods. As far as the actual tyres (not the ELT-granulates) are concerned,
the ISO-method ISO 21461: 2012E is stili the standard for the EU as far as known.

Reviewing the testing procedures used in RIVM-report6with the standardized ISO- and
AfPS-methods.

In view of the observations made above, the most relevant factors which may influence the
outcome of the various test-methods may be summarized as per Table 1. In the ECHA-report7
in general no details are given about the respective test-methods used by the very many
ssources of data quoted, so these cannot be included in this comparison.

The extraction solvent being an important factor: see Annex 2, it turns out that RIVM and
TNO have chosen the least appropriate candidates: petroleum-ether and hexane, Vs. the more
common and effective toluene and acetone. Apparently, the choice for hexane and petroleum-

Personal communication in Den Haag.
In the Introduction to EN Standard 16143:2013 (see footnote 2) the following statement is made concerning

the complexity of the GC/MS analysis, even without the extraction involved: “The complexity of the sample
preparation steps and subsequent GC-MS analysis showed that laboratories need sufficient expertise to
properly perform the analyses described in this document. Therefore, only a limited number of laboratories
were able to participate in and contribute to the Round Robin test conducted by CEN/TC 19”.

Presented at the FalI 192 Technical Meeting of Rubber Division, ACS (International Rubber Conference
2017), Cleveland, OH, USA. Paper# B28.

“Evaluation of health risks of playing sports on synthetic turf pitches with rubber granulate: Scientific
background document. DOl 10.21945/RIVM-2017-0017.

ANNEX XV report: An evaluation of the possible health risks of recycled rubber granules as infill in synthetic
turf sports fields; 28 February 2017.
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ether was made on basis of experiences with PE (PolyEthylene)8.For PE, a fully
apolar thermoplastic, that seems a good choice.

Table 1: comparison of PAH-identification and -quantification with various methods
Test method ISO 21461: AfPS GS RIVM: ALcontrol RIVM:

2012E 2014:01 PAK TNO
Critical factor
Extraction Acetone Toluene Petroleum ether Hexane
solvent
Extraction 8 hours 1 hr in Not specified Not
duration ultrasonic bath specified
Granules size < 1 x 1 x 2 miii < 2 - 3 mm 0,8-2,5 mm? 0,8-2,5

mm?
Sample To provide >350 500 mg L/S1 0 L/S1 0?
guantity mg extract
Temperature Room temp. 60°C Room temp. (cold) Room temp.

and 70°C (warm)
PAH ‘H-NMR signals GC/MS (SIM) GC/MS compared GC/MS
identification between 8.3 and calibrated to NIST library compared to
method 9.5 ppm against 1 8 data NIST

standards library data

- However, as tire-rubbers are slightly polar, and with large quantities of more polar
carbon black or even more polar silica present in tyre-compounds, it is most common
to swell vulcanized rubbers with toluene, or in exceptional cases even with acetone.
The latter could explain a bigher yield of PAHs with toluene than with petroleum
ether/hexane. It is also worth to include in this consideration the difference between
hexane and petroleum-ether, as demonstrated in Figure 7 in the RIVM-report, page
71. The ratio between hexane and petroleum-ether ranges from 1 to 3 depending on
the molar mass of the PAHs, with highest overall quantities measured with hexane.

- The dLlration of the extraction is not specified in the RIVM-report. On the other hand,
the difference between the ISO-method and the AfPS-method is also large. In
combination with the different extraction solvents it is difficult tojudge in which
direction the resuits go.

- Granules size is a minor factor, as per Annex 2.
- The sample quantity, in particular the ratio between sample and solvent may be of

influence. Hard to judge upon the data provided.
- The temperature of the extraction is a major factor, as demonstrated by the

comparisons between room temperature and 70°C extractions with petroleum-ether:
Figure 5 of the RIVM-report, resulting ina factor of 1.3 to 2.3 depending on the molar
mass of the PAHs (excluding the factor of 6 for the probable outlier
benzo(g,h,i)perylene.

- The ISO NMR-method is not appropriate to identify the various PAHs. All others
methods use GC/MS: the AfPS-method with calibration with intemal standards, the

8 Mentioned on page 69 of the RIVM-report, 3Fd line from the bottom.
The ordinate legend to this figure seems incorrect and should be: ratio hexane/petroleum-ether.
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RIVM-report against NIST library data. It is impossible at this moment to state what is
better.

Conciuding remarks and recommendations

The various test-modalities of PAHs in tyres and ELT-granules, as covered in the present
report, leave a lot of uncertainties as to the reliability of the quantitative results. Factorx
factor x factor may well add up to a factor of 10 between different modalities. Given the
sharp/exact requirements given by — for example - Entry 50 of Annex XVII to REACH
Regulation 1907/2006 clairning a maximum of 1 mg/kg of any of the eight PAHs, or for toys
no more than 0.5 mg/kg, it is hard to envisage how this can reasonably well be enforced in the
case of vulcanized rubber and ELT-granules in particular, unless with an analytical technique
which is of sufficient accuracy to reproducibly rneasure at least at levels of max. 0,1 mg/kg. A
weli-developed and broadly validated test-method is highly needed to bring this to a good
end. This method should be well within the capabilities of more than one laboratory in order
to avoid that only one or two parties are going to dominate this analysis. It is not an easy
matter; rubbers are complicated composites and extremely difficult to analyse at such a level
of accuracy!

The CEN/TC 366 committee issued a business plan on 2015-06-04, to establish a.o. standards
for certain composition characteristics of the materials produced from ELTs, of which only
the Executive Summary is publicly available. On page 6 of that business plan mention is
made of: “Determination of main PAH content for granulates”. On page 25 of the ECHA
report is written: “A dedicated CEN Techn. Comm. bas initiated the process to develop
standards to determine the PAH content in materials obtained from end-of-life tyres. Expected
to bepublished bythe end of 2017”. With 2017 being over now, it is interestingto see
whether the CEN Techn. Comm. has solved all these problems and come up with a validated
(with a Round Robin between various laboratories), sufficiently representative and reliable
test method. Without that, 1 am afraid it will be very difficult, if not impossible, to come
forward with specifications for ELT-granulates used in artificial soccer-fields, however
important 1 feel this is.

1 keep myself available for further advise.

With kind regards,

University of Twente

P0 Box 217

7500AE Enschede

j;:• ;‘

0

The Netherlands
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Annex 1:

-

ragnse11s.coni>
Mon 11/12/2017 16:52
To:

You replied on 02/01/2018 11:20.

The method used for these PAH-analysis were the AfPS GS 2014:01 PAK and the lab was
Eurofins. And T totally agree (1 wrote this document to ECHA in 2016 before they did their
risk assessment), as long as we don’t have a standardized method we can trust, there is no use
in setting a limit value for PAHes in infili materials.

Best Regard

Materaavsat1ningsansvarig
Fil. Dr Miljövetenskap

Ragn-Sells AB Box 952 191 29 Sollentuna
Besöksadress Vderholmens Grd
Telefon 070-

-

Fax

Mobil E-posf - TranselIs.com
Besök oss gârna pâ

Fran @utwente ni]
Skickat: den7 december 2017 17:51
Tili:

- @ragnsells.com>
Âmne: RE: PAHes in different fraction of tyres

Dear:,

Thank you for sharing this information with me. But do you also know according to which standard
(norm) these measurements were done? 1 wonder, while the amounts of PAH’s as measured are
quite a bit lower than the numbers 1 see based on other tests. Seeing the text on the 2’ page of your
document, the people who wrote this also found this already. This is just the point 1 was making at
the meeting in Den Haag on November 24: it makes little sense to develop a specification for the
permissible amount of PAH’s in rubber infili, if the test-method is not included.

1 look forward to your reply. With kind regards,

-

__c
University of Twente
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7500AE Enschede
The N etherlands
From: - -

-- @ragnsells.com]
Sent: vrijdag 24 november 2017 11:26
To: .@utwente.nl>
Subject: PAHs1n different fraction of tyres

Best Regards

Materlalavsattnlngsansvarig

Fl1. Dr Miljövetenskap

Ragn-Sells AB Box 952 191 29 Sollentuna
Besöksadress VderhoImens Grd
Telefon 070- Fax

Mobil 07 E-post rainseIls.com
Besök os grna fi httn://www.racinsells.sÈ

PAHes in different fractions of tyres

Alm of the study

To compare the amount of PAHes in different fractions of tyres (this study was triggered from
previous analyses that indicate far too different content of PAH in total mixture of tyres from the
same fraction);

- imported tyres vs tyres produced in the EU
- tyres produced before 2010 and tyres produced after 2010.
- summer and winter tyres

Method

The following fractions of tyres were sorted out by hand to run only one fraction at the time in the
plant.

- 01-09 free mixture. Free mixture of tyres produced between 2001 and 2009.
- 11-16 free mixture. Free mixture of tyres produced between 2011 and 2016.
- 11-16 EU. Tyres produced within the EU between 2011 and 2016. Top brands.
- 11-16 imported. Tyres imported outside the EU produced between 2011 and 2016. Tyres

selected from less common brands.
- Summer. Free mix ofsummertyres.
- Winter. Free mix of winter tyres.

All samples were analysed in 3 replicates and on two different occasions (this is indicated by a letter
before the fraction in the figure. i.e. A= analysed by Eurofines 201611, B= analysed by Eurofines
201609, C=analysed by Eurofines 201601).

Resuits
The resuits from the analysis is presented in the figure below.
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Figure. Each bar in the same color is from the same samples (each bar represent 3 replicates).

Su mm a ry
- Tyres produced after 2011 contain less amounts of PAHes.
- There is very littie difference between tyres produced in the EU compared to imported tyres.
- There is a significant difference in the amount of PAHes between the analysis of the

samples (we are discussing this error with Eurofines).

To conciude, the amount of PAHes decreases significantly if we exclude all tyres produced before
2011. This result partly contradicts previous tests. We need to evaluate the testing method. For
example, the samples of granulate is probably correct but we must ensure that not single granulate
grains are analysed from each sam ple since every gram comes from a single tyre and is not
representative for the total mixture iftyres in the granulate. Furthermore, each tyre consists of
different chemical content in the carcuss vs the tread so again the origin of the gram is important.
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ANNEX 2:

Paper# B28

Determination of PAHs in Tires by GC/MS and NMR
How Well Does the ISO 21461 (NMR) Method Help Uphold the EU’s

Original PAH Standards for the Tires?

t is reeds openbaar
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UNIVERSITY OF TWENTE.
Facufty of Eng(eering TecnofoQy
Efastornar Technokigy & Engineering

FROM DATE PAGE

T+31 25e’ January, 2018 1 of2
OUR REFERENCE ENCLOSURE
ET1 8-ETE-Ol 244.chs -

Solvents to extract PolyAromatic Hydrocarbons from vulcanized rubber

J Vulcanized rubber is per definition in a so-called crosslinked state, which has made the original constituting
elastomers insoluble in any solvent. But if the vulcanized rubber is brought into contact with liquids, which
are solvents for the pure non-crosslinked elastomers, the rubber will swell to a large extent. To extract
PolyAromatic Hydrocarbons (PAl-Is), the vulcanized rubber needs to be swollen first in order to open up the
rubber network structure (ontsluiten) and so make the PAHs accessible and help the extraction process.
The requirements to a solvent therefore are two-fold:

- It has to swell the vulcanized rubber as much as possible,
- It should act as a good solvent for the PAHs, otherwise they don’t come out.

To judge the solventlswelling power for dissolution of elastomers/rubbers, it is common to compare the so
called “Hansen solubility parameters” of the solvents, the elastomers and the PAHs. The Hansen solubility
parameters are related to (in simple words) the polarities of the materials, from very apolar (like oh) to highly
polar (like water). Oil and water do not mix, as their solubility parameters are too far apart. The closer the
solubility parameter of a solvent and an elastomer, the better it will swell the rubber; the closer between a
solvent and another component like a PAH, the better!easier itwill extract. And 1f the solubility parameters
are more than ± 10 (Mpa) apart, the two components will not mix at all.

Hereunder 1 summarize the solubility parameters of the solvents mentioned in my letter ET18-ETE-
01239.chs of January 10, 2018, including those of representative elastomers/rubbers used in tyres and
therefore infill:

Subject Material Hansen solubility parameter (MPa”)

Solvents/swelling agents:
Hexane 14.9
“White spirit” 16.1
Cyclohexane 16.8
Carbon tetrachloride (CCI4) 18.0
Toluene 18.3
Acetone 19.7
1 ,4-Dioxane 20.5

Elastomers:
Natural Rubber 16.7
Butadiene Rubber 17.0
SBR-Styrene-Butadiene Rubb. 17-20

PolyAromatic species:
Napthalene 20.3

DE 0NDERNEtEN0E UNIVERSITEIT P0. Box 217, 7500 AE
Enschede
The Netherlands

Univty of Twente fiT) is resfere at the Dutch Chaniber of Coinmerce unden ,o5Ot3O536COOO
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UNIVERSITY OF TWENTE.

DATE OUR REFERENCE PAGE
January 25m, 2018 ET18-ETE-01244.chs 2 of 2

Ref.: Hansen parameters for Solvents at 25 °C, Handbook of Solubility Parameters, Allan F.M. Barton. CRC
Press, 1983.

Petroleum ether, as used for the RIVM study, is commonly a 10w boiling fraction from crude olI distillation,
called by a great variety of names (Dutch and English): naphtha, wasbenzine, kookpuntsbenzine, white
spirit, petroleum benzin, etc. It is usually specified by the boiling range, depending upon which t is more or
less volatile. It is commonly a mixture of low molecular weight aliphatic compounds with smaller amounts of
aromatics included. Because it is not a one compound material, but a mixture, it does not have a specific
solubility parameter. 1 found one reference to a solubility parameter in the Allen F.M. tables under the title
“White spirit, as included in the table above.

As to the PNA5: 1 have not found solubility parameters for the specific PNAs from the EU-list of 8, but 1 have
taken the value for Napthalene as a guideline, because this is also a PNA. 1 dont expect the others to be
too far away from this value, because chemically speaking they have a common structure and level of
unsaturation.

In order to select the best compromise between solvent for PNAs and swelling agent for tyre rubbers,
commonly blends of Natural Rubber/Butadiene Rubber/Styrene-Butadiene Rubber, a solvent should be
chosen with a solubility parameter in between those of the substances involved: around 18-19 (MPa%).
Toluene is then the most appropriate, also because It is not so volatile (like CCI4 or acetone) and therefore
easier to handle. Toluene is therefore also most commonly employed for swelling experiments with
elastomers like the ones involved in infill material.

1• Enschede,2SJanuary2Ol8

University of Twente
Enschede, the Netherlands

-ji
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RE: Chairman summary and policy statements workshop 24.11.17
L..J to: 29-01-2018 13:11

Dear

Thank you for this clarification and answer to our question. This is very helpful and much appreciated.
We will further develop our dossier with this information.

Kind regards,

Centre for Safety of Substances and Products, Bureau REACH t Centrum voor Veiligheid van Stoffen en
Producten, Bureau REACH
National Institute for Public Health and the Environment Rijksinstituut voor Volksgezondheid en Milieu

visitors: Antonie van Leeuwenhoeklaan 9 1 3721 MA Bilthoven 1 The Netherlands
correspondence: Postbus 1 1 3720 BA Bilthovenl The Netherlands
phone: + 1 mobile phone: +31
email: rivm.nl

Dear 1 have explained the matter in... 25-01-2018 15:30:10

From: @utwente.nl>
To: rivm.nl>,
Cc recybem fl1> @utwente nI> < @utwente ni>
Date: 25-01-2018 15:30
Subject: RE: Chairman summary and policy statements workshop 24.11.17

Dear

1 have explained the matter in the letter attached. 1 hope this is sufficiently dear. 1f there are
more questions, please feel free to ask.

With best regards,

From [mailto rivm fl11
Sent: maandag 22januari 2018 14:34
To: @utwente.nl>
Cc: @rivm.nl>; rivm.nl>
Subject:RÉ: Chairman summary and policy statements workshop 24.11.17

Dear

Your letter of January 10, 2018 is much appreciated and very helpfull to get an overview
of existing test methods and the issues to be considered when analysing PAHs in
rubber granulate. We have an additional question on extraction solvents.
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On page 3 of your letter you review the testing procedures used in RIVM-report with the
standardized ISO- and AfPS-methods. Here you note that RIVM and
TNO have chosen the least appropriate extraction candidates: petroleum-ether and
hexane, vs. the more common and effective toluene and acetone. We would like to
know on what information you conciude that petroleum-ether and hexane are less
effective than toluene and acetone.

The section preceding your review of the testing procedures contains a reference to a
report of Pan and Legg, which is also attached to the letter (annex 2). In this report Pan
and Legg compare various extraction solvents for their efficiency in extracting the 8
EU-identified PAHs from tire granules: acetone, cyclohexane, CS2, CCI4, 1 ,4-dioxane,
propionic acid and toluene. Unfortunately petroleum-ether and hexane are not included
in the research of Pan and Legg. Therefore, we inkling to believe that you’ve based your
conclusion on petroleum-ether and hexane on other publications or reports. It would be
very helpfull if you could provide (references to) such documents to make a good
description of the pro’s and con’s of various extraction methods in the upcoming
restriction document.

Thank you in advance for a response.

Kind regards,

Centre for Safety of Substances and Products, Bureau REACH 1 Centrum voor
Veiligheid van Stoffen en Producten, Bureau REACH
National lnstitute for Public Health and the Environment 1 Rijksinstituut voor
Volksgezondheid en Milieu

visitors: Antonie van Leeuwenhoeklaan 9 1 3721 MA Bilthoven 1 The Netherlands
correspondence: Postbus 1 3720 BA Bilthoven The Netherlands
phone: +31(O)3O 1 mobile phone: +31
email:1 rivmnl

From: (utwente.nl>
To nvm nI>
Cc rivm ni> < rivm nI> <

-

()rrisel[scom> < me corn> <

recybern fl1> IufNentei: utwente nI>
Date: 10-01-2018 18:18
Subject: RE: Chairman summary and policy statements workshop 24.11.17
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Dear

In response to the request issued during the Den Haag workshop of 24.11.2017 on
PolyAromatic Hydrocarbons (PAHs) in infill for artificial sports fields, and to the minutes of that
meeting prepared by as received on 08.12.2017, 1 collected information to
substantiate my concern expressed during the meeting about the lack of a properly validated
analytical test-method to determine the level of PAHs in End-of-Life Tyre granules. 1 have
summarized this in the manuscript attached. 1 leave it to you to decide what to do with it.
Would you like me to send a copy to at ECHA, who 1 have been in extensive
contact with for the preparation of the ECHA-report of 28-02-2017?

1 would appreciate if you can forward it to - , chair of the meeting. 1 have also put
a hard-copy in the mail today, addressed to

With kind regards,

L
University of Twente
P0 Box 217
7500AE Enschede, the Netherlands

From: [mailto: - - rivm.nll On Behalf Of
bureau-reach@rivm.nl
Sent: vrijdag 8 december 2017 15:04
To: bureau-reach <bureau-reach@rivm.nl>
Subject: Chairman summary and policy statements workshop 24.11.17

Dear all,

We very much appreciated your attendence and contributions to our workshop on
infillmaterial. The discussions during the workshop and the information provided after
the workshops by several participants will help us in drafting the restriction dossier.
Attached you will find the Chairman summary, the presentations and the policy
statements by several stakeholders.

Fnd regards,
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Bureau REACH (bureau-reach(rivm.nl)
Centre for Safety of Substances and Products (RIVMNSP)
RIVM (http://www.rivm.nl)
P.O. Box 1, 3720 BA Bilthoven, The Netherlands

Dit bericht kan informatie bevatten die niet voor u is bestemd. Indien u niet
de geadresseerde bent of dit bericht abusievelijk aan u is verzonden, wordt
u verzocht dat aan de afzender te melden en het bericht te verwijderen. Het
RIVM aanvaardt geen aansprakelijkheid voor schade, van welke aard ook,
die verband houdt met risico’s verbonden aan het elektronisch verzenden
van berichten.
www.rivm.nl De zorg voor morgen begint vandaag

This message may contain information that is not intended for you. 1f you
are not the addressee or if this message was sent to you by mistake, you
are requested to inform the sender and delete the message. RIVM accepts
no liability for damage of any kind resulting from the risks inherent in the
electronic transmission of messages.
www.rivm.nh/en Committed to health and sustainability [attachment
“ET18-ETE-01239_Bureau REACH_Herremans (002).pdf” deleted by

____

RIVM/N L]

Dit bericht kan informatie bevatten die niet voor u is bestemd. Indien u niet
de geadresseerde bent of dit bericht abusievelijk aan u is verzonden, wordt
u verzocht dat aan de afzender te melden en het bericht te verwijderen. Het
RIVM aanvaardt geen aansprakelijkheid voor schade, van welke aard ook,
die verband houdt met risico’s verbonden aan het elektronisch verzenden
van berichten.
www.rivm.nl De zorg voor morgen begint vandaag

This message may contain information that is not intended for you. 1f you
are not the addressee or if this message was sent to you by mistake, you
are requested to inform the sender and delete the message. RIVM accepts
no liability for damage of any kind resulting from the risks inherent in the
electronic transmission of messages.
www. rivm. nl/en Committed to health and sustainability [attachment
“ET18-ETE-01244.pdf” deleted by RIVM/NL]

Dit bericht kan informatie bevatten die niet voor u is bestemd. Indien u niet de geadresseerde bent of dit bericht
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abusievelijk aan u is verzonden, wordt u verzocht dat aan de afzender te melden en het bericht te verwijderen. Het
RIVM aanvaardt geen aansprakelijkheid voor schade, van welke aard ook, die verband houdt met risico’s verbonden
aan het elektronisch verzenden van berichten.
www.rivm.nI De zorg voor morgen begint vandaag

This message may contain information that is not intended for you. 1f you are not the addressee or if this message
was sent to you by mistake, you are requested to inform the sender and delete the message. RIVM accepts no
liability for damage of any kind resulting from the risks inherent in the electronic transmission of messages.
www.rivm.nI Ien Committed to health and sustainability
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- Uit de ons beschikbare data lijkt het alsof de EPDM (infill) monsters minder zink bevatten
vergeleken met ELT monsters (+/ factor 2). Klopt deze constatering volgens u, en waarom is
dit het geval?

Antwoord:

Gedurende de meeting in Den Haag op 24-11-2017 heb ik al gemeld, dat ik over
aanwijzingen beschikte dat de rubber-stofnaam “EPDM” wordt toegedicht aan diverse
mengsels, die in feite weinig of soms helemaal geen EPDM bevatten. Vanuit commerciële
redenen, omdat EPDM zelf altijd met parafinische oliën wordt geëxtendeerd, wat van nature
weinig of geen polycyclische aromaten (PCA’s, PAH’s, PNA’s, PAK’s, hoe jullie ze ook willen
noemen) bevatten. Op dezelfde wijze wordt t.a.v. Infili op basis van banden-maalsel altijd
gesproken over de rubber-stofnaam “SBR”, voornamelijk afkomstig van personenwagen
banden, terwijl er een substantiëel aandeel aan NR (Natuurrubber) tussenzit, voornamelijk
afkomstig uit truckbanden. In het laatste geval maakt het tav. the PAK’s weinig of niets uit,
omdat voor beide dezelfde aromatische oliën werden/worden gebruikt, waarbij voor
truckbanden het olie-gehalte globaal een factor 2 lager ligt dan voor personenwagen-
banden.

Nu ligt het er maar aan, wat jullie als “EPDM” onder handen hebben. Wanneer het echte
virgin aangemaakte of gemalen afgedankte, gevulkaniseerde EPDM betreft, is het te
verwachten gehalte aan zink globaal hetzelfde als in SBR of NR. In alle gevallen wordt 1,5—
2 gew% ZnO toegevoegd, benodigd om de materialen te kunnen vulkaniseren.

Als het echter onbestemde mengsels betreft, die niet gevulkaniseerd zijn, dan zal men er ook
geen ZnO in stoppen, want dat is weggegooid geld, resp. draagt niet bij aan de
eigenschappen.

- Wat was de concentratie PAKs in banden voordat de sector zich ging inzetten om aan de
extender oil restrictie te voldoen? Wanneer is de sector begonnen met zich inzetten om de
concentratie PAKs omlaag te krijgen? En hoe is in de tijd de concentratie PAKs in banden is
afgenomen? Voor de periode 2010-2018 hebben wij een beeld van de PAKs concentratie is
ELT, maar van de periode hiervoor niet.

Antwoord:

Dit vereist een genuanceerd antwoord. Ik heb jullie nagezonden document van de CSTEE
erop nagelezen en vergeleken met wat ik zelf in de loop der jaren bij mekaar heb gespaard.

De geschiedenis gaat terug naar het KEMI Rapport frn kemikalie-inspektionen van 6/94 uit
Zweden, waarvan ik althans over de Engelse samenvatting beschik. In februari 1995 is
daarop een verweerschrift verschenen van BLIC: “BLIC response to KEMI report concerning
the possible environmental effects of aromatic oils in tyre tread compounds”. Het KEMI
Report van March 27, 2003 waarover in het CSTEE-stuk wordt gesproken is van 9 jaar later,
respectievelijk er wordt gesproken over een BLIC document “Tyre particulates as a source of
PAHs in the environment”, zonder datering. Zijn de twee BLIC-documenten dezelfde?

De getallen die in het CSTEE-rapport van 12-13 november 2003 worden aangehaald
stemmen niet volledig, maar qua ordegrootte wel overeen met wat er in 1994 en 1995 is
gemeld.

Echter, inmiddels zijn er zo’n 25 jaren verstreken. De testmethoden zijn veranderd/verbeterd
(zie ook mijn recente correspondentie over de huidige bepalingen van PAK’s in
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bandengranulaat). Waarschijnlijk vinden we vandaag de dag hogeren gehaltes dan toen.
Dus kun je die oude getallen nog gebruiken?

Verder, voor de banden-industrie en in het kielzog daarvan voor de betreffend olie-
leveranciers, is de hele discussie over PAK’s in de extender-oliën al rond begin 90’er jaren
begonnen (zie bijv. artikel R. Wommeisdorif und W. Hermann, Kautschuk Gummi Kunststoffe
45, 24-29 (1992)). Toen speelde lnfill nog helemaal niet, maar vanuit algemeen milieu-
oogpunt werd dit al wel aangekaart. Uiteraard moest iedereen er toen nog een nachtje over
slapen; resp. men stond niet te dringen om als eerste de verandering aan te zetten; de laag
PAK-houdende oliën kostten globaal een factor 2 duurder; er was vanuit de olie-industrie niet
voldoende alternatieve olie beschikbaar, resp. zij wisten niet wat met de oude olie te doen; er
werd getwijfeld aan de nauwkeurigheid van de metingen; enz. enz. Kortom, er is pas met de
EU-eis geformuleerd voor BANDEN-oliën begin 2000 echt versnelling gekomen in alle acties,
welke daarin hebben geresulteerd dat per 1januari 2010 tenminste de Europese banden-
producenten om waren. (Ik herinner me een telefoontje midden november 2009 van een
Aziatische banden-firma, die wilde weten wat er toch allemaal aan de hand was met de
banden-olie in Europa). Of die banden-producenten tot het laatste moment gewacht hebben,
weet ik uiteraard niet. De VS vond alles maar een handelsbelemmering en heeft nég geen
wetgeving aangaande de banden-oliën voor zover ik weet. Ik weet overigens niet in hoeverre
de Amerikaanse banden-producenten spontaan om zijn gegaan. Hetzelfde geldt voor Azië.
Het was per 1-1-2010 verboden in de EU banden op de markt te brengen geproduceerd na
1-1 -2010, maar hoe lang heeft men daarna nog banden verkocht geproduceerd vr die
datum?

Intussen had InfilI op basis van gemalen banden volledig ingang gevonden. Naar ik begrijp
van “om me heen vragen” is de bepalingsmethode van het PAK-gehalte in lnfill granulaat
volgens de AfPS GS 2014:01 PAK momenteel het meest gebezigd, waarbij men de
metingen laat uitvoeren bij Institut Fresenius (SGS Intron) in Duitsland. Lees 2014! In
hoeverre is deze methode gelijk aan daarvoor? Recentelijk vroeg ik een van de betrokkenen
in de maalwereld of zij een teruggang hadden gezien in PAK-gehaltes, en het antwoord was
NEE. Een andere collega liet mij echter recente getallen zien, waarin een teruggang met een
factor 2 over een periode van 1,5 recente jaren was te zien. Zelf doen wij dit soort metingen
niet. Er is op basis van die laatste informatie wel degelijk sprake van een duidelijke
teruggang, maar dan zullen de betrokken maalbedrijven (Granuband, Rumal, Genan) bereid
moeten zijn opening van zaken te geven.

- We hebben uitgerekend op basis van dé maximale toegestane PAK concentraties in
banden (extender oH restrictie), dat PAKs uit olie kunnen bijdrage aan zo’n 0.8-25% van de
PAKs die op dit moment in ELT gevonden wordt. Ofwel, 76-99% van de PAKs komen van
andere bronnen dan de gebruikte olie. Voor zover wij weten is carbon black (CB) de enige
andere bron van PAKs in banden. Volgens onze informatie kan in banden tot 30% CB zitten.
Kloppen deze constateringen volgens u? Wat zijn de PAK concentraties in CB gebruikt voor
banden en wat zijn de mogelijkheid om deze naar beneden te brengen?

Antwoord:

30% lijkt een beetje aan de hoge kant; ik reken normaal met 25%. Maar inderdaad, de
carbon black is de enige andere potentiële bron van PAK’s. Voor de bereiding van carbon
blacks worden wereldwijd hoog aromaat-houdende rest-oliën gebruikt, want bij verbranding
geven die veel roet. Ik dacht dat de roet-producenten t.a.v. de PAK-gehaltes van hun roeten
bepaalde breed geaccepteerde specs hanteerden, maar dat is blijkbaar niet het geval en
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worden zulke specs alleen intern, verschillend per producent, gehanteerd. Er is mij wel
bekend, dat de kwaliteiten der diverse roeten wereldwijd nogal uiteen kunnen lopen.

Op een soortgelijke vraag vanW t.b.v. het ECHA-rapport van vorig jaar heb ik
een kopie van de informatie van Degussa, later Evonik, nu Orion meegestuurd, een oude
brochure “What is Carbon Black?”, zie bijlage 2. Zij spreken over minder dan 0,1% PAHs.
Orion is een van de “schonere producenten”. Of dit wereldwijd algemeen geldt weet ik niet.
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5 Product Safety

Many years of experience in the carbon
black producing and processing indus
try have shown clearly that there is no
health hazard attributable to this sub
stance. Detailed examinations of werk
ers in the carbon black industry and
among carbon black consumers con
ducted in the USA and Europe have
shown that this substance causes no
structural damage to the lungs. Also, no
irritation of the mucous membranes or
eyes was observed.

Recently conducted inhalation studies
with small animals exposed to high
levels of carbon black and other fine
dusts considered as ,,inert° ed in some
cases to the formation of inflammation,
fibroplasia and tumors. Such effects
obviously independent from the chemi
cal structure of the dusts may be due
to a particle overload of the lung. Corn
parable resultswere not found in
epidemiological studies with workers
of the carbon black industry.

Carbon black is considered as a nui
sance dust. The dust at the working
place is therefore limited. Most coun
tries have adopted the American TLV of
3,Smg/m3referred to total dust.

Carbon blacks are not classified as
hazardous materials or dangerous
goods.

Allegations have occasionally been
made to the effect that carbon blacks
impair human health, but It has been
possible to attribute these claims to a
confusion between carbon blacks and
soot (emitted from coal-, oil-, or gas
fired combustion plants) orcoal dust.

Carbon blacks contain slight amounts
of po lycyclic aromatic hydrocarbons
(PAHs).These PAHs are firmly adsorbed
upon the carbon black surface and can
only be extracted under the conditions
of boiling solvents such as toluene.
Studies have shown that the content of
PAHs amounts to less than 0,10/0.

Other dangerous materials, such as
aromatic amines, polychlorinated
bi— and ter—phenols, polychlorinated

dioxines and polychiorinated furanes
were not found in carbon blacks. Nitro
sam mes could not be detected. Heavy
metals are present in carbon blacks
only in traces. Carbon blacks are not
classified as materials with water pollu
tant potential.

All in all, no danger for the environment
originates from carbon black, More
detalled information on this point can
be found in relevant special literature. A
corn pilation of literature is contained in
Bulletin No. 4, “Carbon Black and
Health” from the European Committee
for Biological Effects of Carbon Black
(ECBECB).

Despite their very finely dispersed
nature, carbon blacks usually do not
burn well; they smolder slowly when
they are ignited in air. Under certain
conditions, inter alia with very high igni
tion energy and appropriate distribu
tion, a carbon black dust]air mixture
can be made to explode.

Details on measures ensuring the safe
handling of carbon blacks are con
tained in the corresponding Material
Safety Data Sheets (MSDS).

Many carbon blacks meet the legal
requirements for the pigmentation of
commodity goeds which come into
contact with foods. The corresponding
legislation is not uniform in the varlous
countries (ECBECB Bulletin No. 6). For
example The Federal Republic of
Germany, in addition to the limitation of
heavy metal contaminants and the
contents of aromatic amines, applies
the following limitation for carbon
blacks for the coloring of goods
coming in contact with food:

Toluene extract: max. 0,15 %

UV absorption of the
cyclohexane extract: extiriction at

386 nrn
max. 0,1 °Io
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RE: Een aantal vragen tbv PAK restrictie rubbergranulaat Li
to: 30-05-2018 15:45

Dag

Hartelijk dank voor uw email. Het blijft wat onduidelijk wat het alternatieve infill material waarvan de sector
aangeeft dat het EPDM is nou werkelijk is. Daar gaan we vrees ik ook niet helemaal achter komen. Van
verschillende actoren uit de kunstgras branche hebben we begrepen dat nieuw EPDM infili materiaal (dus
niet gerecycled EPDM) verschillende kleuren kunnen hebben maar dat deze in ieder geval niet zwart zijn
(omdat de consument om een andere kleur vraagt). Veel voorkomende kleuren zijn groen en bruin. In
hoeverre dit materiaal zijn kleur behoud over de tijd of naar bruin/zwart of wit veranderd weet ik niet. Er is
wel gezegd dat gecoat ELT infili (ook vaak groen) over de tijd zijn kleur verliest door slijtage van de PU
laag, maar dat is uiteraard een ander process.

De mogelijkheid dat er gerecycled PVC wordt bijgemengd aan infill bestaat en het is inderdaad
interessant om ons te realiseren dat er tegenwoordig vaak (calcium)zink stabilisatoren gebruikt worden in
PVC, daar had ik ook nog niet aan gedacht. Dan zou je wellicht ook concentraties andere stoffen
verwachten (de oudere stabilisatoren, ftalaten) . Ftalaten worden zoals eerder aangegeven in een aantal
monsters gevonden, maar de hoeveelheden zijn niet functioneel. In een van de specifieke monsters waar
de gemete zink concentraties laag is, worden ook lage concentraties van een aantal ftalaten gemeten, in
de andere worden ze niet gevonden. Het beschikbare aantal monsters is helaas beperkt om dit verder te
bekijken.

De lage concentraties ftalaten zouden kunnen komen door bijmening van kleine hoeveelheden (zacht)
PVC of toch van een andere bron. We hebben bijvoorbeeld ook begrepen dat kunstgrasmatten verlijmd
worden met PVC-lijm. Of die lijm zelf weekmakers bevatten weet ik niet, maar mogelijk zit er dan toch een
stuk PVC in de grasmat om verlijmen mogelijk te maken, wie zal het zeggen...

Hartelijke groet,

Centre for Safety of Substances and Products, Bureau REACH 1 Centrum voor Veiligheid van Stoffen en
Producten, Bureau REACH
National Institute for Public Health and the Environment Rijksinstituut voor Volksgezondheid en Milieu

visitors: Antonie van Leeuwenhoeklaan 9 1 3721 MA Bilthoven 1 The Netherlands
correspondence: Postbus 1 1 3720 BA Bilthoven 1 The Netherlands
phone: +31(0)30 1 mobile phone: +31 (0)6
email: @rivm.nl

Beste Vorige week sprak ik een bekende over... 30-05-2018 09:51 :29

From: @utwente.nl>
To: rivm.nl>,
Date: 30-05-2018 09:51
Subject: RE: Een aantal vragen tbv PAK restrictie rubbergranulaat

Beste
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Vorige week sprak ik een bekende over de zink in rubber-granulaat, die me op een idee bracht
waaraan ik zelf niet had gedacht.

PVC wordt tegenwoordig met zink gestabiliseerd, t.o.v. vroeger lood of cadmium, die om
toxiciteits-redenen niet of nauwelijks meer worden toegepast. Die EPDM-korrels: welke kleur
hebben die? Zwavel-gevulcaniseerde EPDM is absoluut niet kleur-stabiel: verkleurt heel snel
naar donker-bruin of zwart. Ik heb ooit wel witte korrels tussen het granulaat aangetroffen: dat
kan geen pure EPDM zijn. Aan de andere kant, PVC verkleurt naar wit bij veroudering; m.a.w.
als je met witte PVC aanvangt bemerk je geen verkleuring.

De vraag dringt zich dus op of die zgn. EPDM met minder zink geen PVC is.

Vriendelijke groet,

From:

_____________

@rivm.nl>
Sent: maandag 28 mei 2018 12:10
To: @utwente.nl>
Subject: RE: Een aantal vragen tbv PAK restrictie rubbergranulaat

Dag

Hartelijk dank voor uw antwoorden op deze vragen. Uw input wordt zeer gewaardeerd.
We zullen dit meenemen in de afronding van ons dossier.

Hartelijke groet,

Centre for Safety of Substances and Products, Bureau REACH 1 Centrum voor
Veiligheid van Stoffen en Producten, Bureau REACH
National lnstitute for Public Health and the Environment 1 Rijksinstituut voor
Volksgezondheid en Milieu

visitors: Antonie van Leeuwenhoeklaan 9 1 3721 MA Bilthoven 1 The Netherlands
correspondence: Postbus 1 1 3720 BA Bilthoven 1 The Netherlands
phone: +31( 1 mobile phone: +31 (
email: rivm.nl
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From: (utwente.nl>
To: rivm.nl>,
Date: 24-05-2018 16:52
Subject: RE: Een aantal vragen tbv PAK restrictie rubbergranulaat

Beste,

Per aangehechte stukken heb ik geprobeerd antwoord te geven op je vragen. Ik hoop dat het
jullie een beetje verder helpt.

Met vriendelijke groet,

From: @rivm.nl>
Sent: dinsdag 22 mei 2018 12:12
To: @utwente.nl>
Cc:

- @utwente.nl>
Subject: Re: Een aantal vragen tbv PAK restrictie rubbergranulaat

Beste

Hartelijk dank voor uw reactie. Ik had al van uw collega begrepen dat u
een aantal weken afwezig was. Ik hoop dat u een fijne vakantie heéft gehad. Fijn dat u
de moeite wil nemen onze vragen te beantwoorden, dit wordt zeer gewaardeerd.
Wellicht goed om aan te geven dat we recent de volgende CSTEE publicatie op het
spoor zijn gekomen
http:IIec. europa .eu/health/ph risklcommittees/sctldocuments/out2O6 en. pdf), waarmee
onze 2e vraag voor een groot deel inmiddels is beantwoord. Echter, mocht u
aanvullende informatie hebben hierover is dit nog steeds zeer welkom.

Hartelijke groet,

Centre for Safety of Substances and Products, Bureau REACH 1 Centrum voor
Veiligheid van Stoffen en Producten, Bureau REACH
National Institute for Public Health and the Environment 1 Rijksinstituut voor
Volksgezondheid en Milieu

University ofwente
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visitors: Antonie van Leeuwenhoeklaan 9 3721 MA Bifthoven 1 The Netherlands
correspondence: Postbus 1 1 3720 BA Bilthoven The Netherlands
phone +31(0) 1 mobile phone +31
email: rivm.nl

From
- @utwente ni>

To: rivm.nl>, < :(utwente.nj>,
Date: 18-05-2018 14:10
Subject: Re: Een aantal vragen tbv PAK restrictie rubbergranulaat

Beste

Terug van 3 weken “uithuizig” werd ik woensdag geconfronteerd met 250 emails, waarvan de
nodige min of meer directe actie vereisten. Ik heb al wel wat tijd kunnen besteden aan het
zoeken naar antwoorden op je vragen, maar ben er niet doorheen kunnen komen. Ik hoop
volgende week eind van de week te kunnen antwoorden.

Prettig Pinkster-weekend.

From: ]:@rivm.nl>
Sent: 07 May 2018 08:53
To:
Cc:
Subject: RE: Een aantal vragen tbv PAK restrictie rubbergranulaat

Dag

Hartelijk dank voor uw reactie. We wachten de reactie van af.

Vriendelijke groet,



Doc. 17.b

Centre for Safety of Substances and Products, Bureau REACH 1 Centrum voor
Veiligheid van Stoffen en Producten, Bureau REACH
National Institute for Public Health and the Environment 1 Rijksinstituut voor
Volksgezondheid en Milieu

visitors: Antonie van Leeuwenhoeklaan 9 1 3721 MA Bilthoven 1 The Netherlands
correspondence: Postbus 1 1 3720 BA Bilthoven 1 The Netherlands
phone: +31(0) 1 mobile phone: +31
email rivm ni

From: (utwente.nl>
To: (rivm.nl>, .(utwente.nl>,
Date: 03-05-2018 2:29
Subject: RE: Een aantal vragen tbv PAK restrictie rubbergranulaat

Beste ,

is de expert en contactpersoon bij ons voor deze vragen; daarom laat ik
het beantwoorden van deze vragen aan hem over. Alleen is hij de komende twee weken op
vakantie; het kan daarom eventjes duren, voordat jullie een antwoord kunnen verwachten, Ik
hoop, dat dat geen problemen oplevert.

Met vriendelijke groet,

University f Twente 1 Faculty öf Engineering Technology (ET)
utwente ni t Phone + Building De Horst

Drienerlolaan 5 t NL-7522 NB Enschede
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IJNIVERSITY OF TWENjE

From: @rivm.nl>
Sent: donderdag 3 mei 2018 12:05
To: @utwente.nT>;

@utwente.nl>
Cc: @rivm.nl>;

-

@rivm.nl>
Subject: Een aantal vragen tbv PAK restrictie rubbergranulaat

Geachte en

Ons werk voor het REACH restrictiedossier voor PAKs in rubbergranulaat vordert
gestaag en het dossier krijgt steeds verder vorm. Een aantal punten die voor ons niet
helemaal duidelijk zijn, wil ik graag aan u voorleggen. Ik hoop dat u de moeite wil
nemen ze te bekijken en indien mogelijk te beantwoorden:

- Uit de ons beschikbare data lijkt het alsof de EPDM (infill) monsters minder zink
bevatten vergeleken met ELT monsters (÷1- factor 2). Klopt deze constatering volgens
u, en waarom is dit het geval?

- Wat was de concentratie PAKs in banden voordat de sector zich ging inzetten om aan
de extender cii restrictie te voldoen? Wanneer is de sector begonnen met zich inzetten
om de concentratie PAKs omlaag te krijgen? En hoe is in de tijd de concentratie PAKs
in banden is afgenomen? Voor de periode 2010-2018 hebben wij een beeld van de
PAKs concentratie is ELT, maar van de periode hiervoor niet.

- We hebben uitgerekend op basis van de maximale toegestane PAK concentraties in
banden (extender oil restrictie), dat PAK5 uit olie kunnen bijdrage aan zon 0.8-25% van
de PAKs die op dit moment in ELT gevonden wordt. Ofwel, 76-99% van de PAKs
komen van andere bronnen dan de gebruikte olie. Voor zover wij weten is carbon black
(CB) de enige andere bron van PAK5 in banden. Volgens onze informatie kan in banden
tot 30% CB zitten. Kloppen deze constateringen volgens u? Wat zijn de PAK
concentraties in CB gebruikt voor banden en wat zijn de mogelijkheid om deze naar
beneden te brengen?

Ik ben benieuwd naar uw inzichten op bovenstaande punten en hoor graag van u.
Alvast hartelijk dank voor een reactie.

Met vriendelijke groet,
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Centre for Safety of Substances and Products, Bureau REACH 1 Centrum voor
Veiligheid van Stoffen en Producten, Bureau REACH
National Institute for Public Health and the Environment Rijksinstituut voor
Volksgezondheid en Milieu

visitors: Antonie van Leeuwenhoeklaan 9 1 3721 MA Bilthoven 1 The Netherlands
correspondence: Postbus 1 1 3720 BA Bilthoven The Netherlands
phone: +31(0) 1 mobile phone: +31 (0)6
email: rivm.nl
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Sports Turf Alternatives Assessment: Preliminary Results
PLANT- OR MINERAL-BASED INFILLS

Massachusetts Toxics Use Reduction Institute
October 2016

Introduction

The Massachusetts Toxics Use Reduction Institute (TURI) conducts alternatives assessments as
part of its overall mission to help Massachusetts companies, communities, and municipalities
identify and implement toxics use reduction options that will provide safer solutions to the use of
toxic chemicals.

TURI has received nurnerous requests for information about artificial turf fields as an alternative
to natura! grass fields. In response, TURI is developing an alternatives assessment for sports turf.
Preliminary sections of the assessment are being published in the order in which they are
developed.

This section covers information on materials found in one category of infill: natura! infilis, which
include mineral- or plant-based materials such as sand, cork, and coconut hulls. Extensive
information is not available on these products, which are fairly new to the market. Thus, much of
the information below is sourced from manufacturers or vendors. This information may be
updated over time as new information becomes available.

Overview and Terminology

A number of materials are currently marketed as alternatives to synthetic turf infill made from
recycled tires. Some are based 0fl synthetic materials, while others are mineral- or plant-based, or
contain a mixture of natura! and synthetic materials. As shown in Table 1, below, alternative
synthetic infills include TPE, ethylene propylene diene terpolymer (EPDM), and Nike Grind (a
proprietary product made from waste athletic shoe material), arnong others. Preliminary
information suggests that these materials do contain some hazardous chemicals, but that they
generally pose fewer toxicity concerns than crumb rubber made from recycled tires. Mineral
based and plant-derived materials used in infihi can include sand, cork, and coconut hulls, among
other materials. Again, these materials are likely to contain fewer hazardous chernicals than
crumb rubber infili made from recycled tires, but the materials have not been well characterized
or studied thoroughly.

Massachusetts Toxics Use Reduction Institute — DRAFT October 2016
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Table 1: Synthetic turf infili materials: Overview
Material Comments
Recycled tires/Styrene Butadiene Rubber Often referred to as “crumb rubber” or “tire
(SBR) crumb.”
Thermoplastic elastomer (TPE) Broad category — inciudes multiple materials.

Synthetic Ethylene propylene diene terpolymer Also referred to as ethylene propylene
(EPDM) terpolymer or ethylene propylene elastomer.
Nike Grind Proprietary material made from vaste athletic

shoe materials
Mineral- Sand .

May be used in combination with one anotheror plant- Cork
or with other materials.based Coconut fibers

Below, we review information that is available on materials that are in the mineral- or plant
based infill. Subsequent chapters will provide sirnilar information for other infïll types.

Material Description

Natural (mineral- and plant-based) infill materials are those made with sand, coated sand, rice
huils. and coconut huils or husks. Some products may contain only one of these materials,
whereas others contain a combination. There are also products that combine mineral- or plant
based materials with synthetic materials; for example, some products include polymer-coated
sand, and some include zeolites, a category of minerals that may be used in several forms.

Composition of Natural Infihi

Natural infilis are available from several manufacturers. Table 2 shows a summary of several
brands we were able to identify as of publication of this report. The information in the table is
from the manufacturers. New brands may enter the market frequently.

Massachusetts Toxics Use Reduction Institute — DRAFT October 2016 2
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Manufacturer Brand Plant-based Marketing claims and additional
Name components information from manufacturer

“a mixture of organic plant material,
Limonta Sport Geo Plus Woody fibers derived from defibration of woody

plants”
Field Turf Purefihi Cork Generally mixed with sand in a

rnultilayer systern. Installed over
pad/underlayrnent.
“Sustainable, harvested from the cork
oak tree every nine years without
harming the tree.”
Fire resistant due to its Suberin (waxy)

component.”
Shaw Sports Geofill Coconut (husks “ Installed over a Iayer of sand and shock

fiber) pad.
“Sorne environrnents have led to weed
growth” therefore herbicide or pre
ernergent applications could be
recommended.

GreenPlay USA GreenPlay Unkno’ “n% plant based components”

—
To further understand the potential composition of a natural infihi, we reviewed information on
GeofillA Safety Data Sheet (SDS) for the product lists coconut fibers and cork as the
ingredients. Sand is also listed under the “Identification of the Dangers” section of the sheet.
Under Ecological Information, the SDS states that the material is “not biodegradable.” ([taigreen
2010)

Several laboratory reports are also available for this product. One report shows the presence of
lead (1.5 mg/kg) while another shows a presence of chromium and zinc. Another report also
shows the presence of selected VOCs and SVOCs (CHECK). A comparison between Geofili
and SBR finds that SBR bas three times as much odor as Geofill under 450 C conditions and that
SBR emits more VOCs than Geofili. (C.R.E. 2009; Curtis Tompkins 2011; AIRL 2016; IBV
2009; Gilardi 2013)

Information is also available from the GeofilI patent. According to this document, in addition to
plant derived materials, the infihi may contain “resilient particulate materials such as rubber, of

Table 2: Natural turf infihi materials: Composition

Sources:
Limonta Sport infili products web page available at: on.sport.corn/en
gb/products!infi ll’ieo-plus/. viewed October 201 6.

________ _____

FieldturfPurefill web page available at www.fieldtu i/deIDure_.. iewed September 2016.
Shaw Sports web page available at: http://www.sha turfco’geofihl/, viewed September 2016.
GreenPlay UA infill web page avaijje at: hjp:llgree ayusa.com/, viewed October 2016.

Massachusetts Toxics Use Reduction Institute — DRAFT October 2016 3
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any type usually ernployed for artificia! turf infil! (for example natura! or synthetic rubber,
thermop!astic elastomers, etcetera).”

TURI has not investigated the composition of any Iayers (pad or underlayment) under the infil!.
Purchasing entities should also investigated and understand these cornponents of the product.

European Toy Safety Test (metals)

FieldTurf had Labosport conduct atoxicological analysis of materials used in various turf
systems. The test examined the infill in re!ation to the European Standard EN 71-3 — Safety of
Toys Part 3: Migration of certain elements. EN 71-3 “specifies requirements and test methods”
for migration of 19 metals or categories of meta! cornpounds from “toy materials and from parts
of toys.” It divides toy materials into three categories: Category 1 (“dry, brittie, powder like or
p!iable materials”), Category 11 (“liquid or sticky materials”), and Category III (“scraped-off
materials”).’

Of the 19 metals tested for, ten were detected: aluminum, barium, boron, chromium, copper,
manganese, nickel, strontium, and zinc. Fie!dturf compared its measured values to the
requirernents for Category III, “scraped-off materials,” which bas the highest a!lowable levels of
metals. Using Category III, the infili met the standard for all 19 of the metals inc!uded in the
standard.” Üh
It may also be appropriate to consider the standards for Category 1, “dry, brittle, powder like or
pliab!e materia!s” category. Turf infill crumbsare small parts that can easily be swallowed.
Using these standards, it is not possible to determine whether the infill meets the standard for all
the metals. Specifically, tle Category 1 !imit for hexavalent chromium is 0.02 mg/kg, but the test
method has a 0.2 mg/kg detection limit. (The Cate’ory 2 limit is even lower, at 0.005.)

- ‘L% ‘

It should be noted that the use of a standard for testing toys may or may not be fu!ly applicable to
the use of field turf infill materials for sports.

Respirab!e dust and lïbers: unanswered questions

A key unknown related to plant-based infili is whether there may be health concerns for chi!dren
based on respirable dust and fibers, including dust from cork, coconut fiber, sand/silica, zeo!ites,
or other materials. Questions related to respirable dust and fibers are summarized here and
shou!d be considered by decision makers.

Fibers. A variety of respirab!e p!ant-based fibers can cause disease and disability. For example,
cotton dust is a we!!-known source of respiratory disease (NIOSH 1988).

Al/ergens and sensitizers. The potential for allergie reactions should also be investigated. Sorne
materials can act as sensitizers, such that prolonged or intense exposure could increase the
!ike!ihood of an allergie reaction to later exposures.

Massachusetts Toxics Use Reduction Institute — DRAFT October 2016 4
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Cork. Respiratory disease has been documented in cork workers exposed to cork dust. For
example, a 1973 study concluded that workers in the cork industry may suffer from various
cornplaints related to the inhalation of cork dust. It states that “workers in factories where cork is
processed and transformed into commercial products may acquire incapacitating disease of the
respiratory tract” (Pimentel 1973). Respiratory disease associated with cork dust exposure is
known as suberosis. Fungi that frequently colonize cork appear to play some role in the disease,
although the disease is not fully understood. (Cordeiro et al., 2011)

Coconutfiber. Sorne individuals are allergie to coconut, although coconut allergies are relatively
rare. The American College of Allergy, Asthrna & Immunology notes that “coconut is not a
botanical nut; it is classified as a fruit, even though the Food and Drug Administration recognizes
coconut as a tree nut. While allergie reactions to coconut have been docurnented, most people
who are allergie to tree nuts can safely eat coconut” (ACAAJ 2016).

Zeolite. Concerns related to respiratory exposure to zeolites have been noted. Animal studies
suggest that, exposure to sorne types of zeolites rnight be associated with inereased risk of
developing mesothelioma (Suzuki 1984).

No literature was found indicating that any studies had been conducted on health effects of
exposure to coconut or cork in a sport setting. It will be important to conduct thorough research
on the potential impacts of the particular materials being used in the plant-based infihis.

Sum inary

Regarding chemicals specifically, natural infills may pose some concerns, but based on the
information available so far, fewer concerns than SBR. Questions related to allergie reactions,
sensitization, or any potential adverse effects related to respirable fibers still exist, however.
TURI has not been able to locate any independent studies of the health and environmental
impacts, or technical characteristics, of plant- and mineral-based infilis.
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The Toxics lise Reduction Institute is a multi-disciplinary research, education, and policy center
established by the Massachusetts Toxics Use Reduction Act of 1989. The Institute sponsors and conducts
research, organizes education and training programs and provides technical support to help
Massachusetts companies and communities to reduce the use of toxic chemicals.
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RE: Question related to TURI research on Sports Turf Alternatives
Assessment [:3

to:
Cc:

22-02-2018 17:28

Dear

Thank you very much for this information.We will have a close look at it and see if it contains useful
information for our dossier.
1 just briefly checked the draft section on human health issues related to the use of cork in our dossier, it
now states something like:

‘The main human health risks of cork are related to dust and fungi, in particular the
Penicillium glabrum complex and Chrysonilia sitophila. The presence of the P. glabrum
complex in the cork industry involves the risk of respiratory diseases such as suberosis, a
type of hypersensitivity pneumonitis that is one of the most prevalent diseases among cork
workers (Viegas et al. 2015; Pimentel and Avila. 1973).
No reports could be found of human health hazards of cork as a final product. All cases
described in literature concern workers in cork factories who have been chronically exposed
to high air concentrations of cork particles and molds. It is unclear whether these studies
are relevant for players on artificial turf fields with a cork infili.

1 attached the Viegas et al. study to this email as 1 didn’t see it in your document. Maybe its useful for you.

Kind reagrds,

Viegas et al., 2015.pdf

r—. iL
J L

Centre for Safety of Substances and Products, Bureau REACH 1 Centrum voor Veiligheid van Stoffen en
Producten, Bureau REACH
National lnstitute for Public Health and the Environment Rijksinstituut voor Volksgezondheid en Milieu

visitors: Antonie van Leeuwenhoeklaan 9 3721 MA Bilthoven 1 The Netherlands
correspondence: Postbus 1 1 3720 BA Bilthoven 1 The Netherlands
phone: +31(0) 1 mobile phone: +31
email: rivm.nl

@uml.edu>
rivm.nl>,

rivm.nl>,’
rivm.nl>

20-02-2018 17:41
RE: Question related to TURI research on Sports Turf Alternatives Assessment

Dear and

From:
To:
Cc:

Date:
Subject:

DearN

______

and t was very nice to... 20-02-2018 17:41:56

@mssm.edu>,
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It was very nice to meet all three of you over the phone today.
l’m attaching our short draft on plant-based infill. 1 actually drafted this in 2016, but didn’t post
and complete It at the time, 50 it may be a bit out of date.
1 look forward to being in touch further.
Best wishes,

From: [mailto: rivm.nl}
Sent: Wednesday, February 7, 2018 1:36 AM
To: @uml.edu>
Cc: rivm.nl>; @turiorg>;

@mssm.edu>; @turi.org>;
rivm.nl>

Subject: RE: Q.uestion related to TURI research on Sports Turf Alternatives Assessment

Great! Shail 1 cali you? What number can 1 use?

Kind regards,

Centre for Safety of Substances and Products, Bureau REACH 1 Centrum voor
Veiligheid van Stoffen en Producten, Bureau REACH
National Institute for Public Health and the Environment 1 Rijksinstituut voor
Volksgezondheid en Milieu

visitors: Antonie van Leeuwenhoeklaan 9 1 3721 MA Bilthoven 1 The Netherlands
correspondence: Postbus 1 1 3720 BA Bilthoven 1 The Netherlands
phone: +31(0) J mobile phone: +31
email: rivm.nI

From: :(uml.edu>
To rivm nI>
Cc T’” nvm ni> W

(turI org> @turt org> rivm nI>
i@mssm.edu>

Date: 05-02-2018 23:14
Subject: RE: Question related to TURI research on Sports Turf Alternatives
Assessment
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Dear

Thank you for your message. That sounds great to talk on Tuesday, 20 February. Let’s plan for
10 AM Boston time, 4 PM CET.

All the best,

From: [mailto:
- rivm.nlj

Sent: Monday, February 5, 2018 4:17 AM
To: @uml.edu>
Cc b < rivm ni>, @turl org>,

turi org>, rivm nI>
Subject: Re: Question related toTURI research on SportsTurfAlternativesAssessment

Dear

for your message. From the dates you propose, Tuesday 20 February
seems to suit best for us, Thursday 22 may also be possible. It will probably be me and
my colleagues and attending. 1f I’m correct, we have 6 hours time
difference, so morning for you, afternoon for us may be best? We are available between
3-5 PM (CET). Please let me know what time is good for you.

Kind regards,

Centre for Safety of Substances and Products, Bureau REACH 1 Centrum voor
Veiligheid van Stoffen en Producten, Bureau REACH
National Institute for Public Health and the Environment 1 Rijksinstituut voor
Volksgezondheid en Milieu

visitors: Antonie van Leeuwenhoeklaan 9 1 3721 MA Bilthoven 1 The Netherlands
correspondence: Postbus 1 3720 BA Bilthoven 1 The Netherlands
phone: +31(0) mobile phone: +31
email: -- rivm.nl
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From: uml.edu>
To nvmnl> -

Cc rivm nI>, —

rivm.nl>,

____

@turi.orQ>
Date: 04-02-2018 17:49
Subject: Re: Question related to TURI research on Sports Turf Alternatives
Assessment

Dear

Thank you very much for your message. l’m glad to know that you are doing this work, and
setting up a time to talk on the phone some time this month sounds great. Some possibilities
that would work for me are Friday February l6th, or any day from Tuesday, February 2Oth to
Friday, February 23rd. Would one of those be possible for you?

All the best,

From rtvm nI>
Sent: Thursday, February 1, 2018 5:39:37 AM
To:
Cc: -ê
Subject: RE: Question related to TURI research on Sports Turf Alternatives Assessment

Dear

Thank you for your email and sorry for my late reply. Good to know that your work on
the Sport Turfs Alternatives Assessment is ongoing and that you plan to post additional
information on the topic soon. We would be curious to learn what alternatives you are
assessing in addition to the ones already available on your website.

For your information, let me briefly explain the work we are doing for the REACH
restriction proposal we are preparing. A REACH restriction dossier needs to include a
section on alternatives in which various characteristics of alternatives are described. In
our dossier we plan to focus on natura! grass as alternative for artificial turf and on
EPDM, TPE and Cork as alternative performance infill compared to infill produced of
end of life tyres. For these 4 alternatives we will pay attention to human hea!th and
environmental risk, availability, technical and economic feasibility of the alternatives. 1
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must say that the assessment we do will not be a very in depth study, as It is only one of
the sections of the dossier we need to prepare (besides a risk assessment and a
socio-economic analysis/impact assessment). The intention of our work is to get a
general impression of the most promising alternatives and will solely be based on
publicly available literature and information we receive from stakeholders.

1f you are interested, it might be nice to plan a cail somewhere in the coming weeks to
arrange some further exchange between our projects.

Kind regards,

Centre for Safety of Substances and Products, Bureau REACH 1 Centrum voor
Veiligheid van Stoffen en Producten, Bureau REACH
National Institute for Public Health and the Environment 1 Rijksinstituut voor
Volksgezondheid en Milieu

visitors: Antonie van Leeuwenhoeklaan 9 1 3721 MA Bilthoven 1 The Netherlands
correspondence: Postbus 1 1 3720 BA BilthovenlThe Netherlands
phone: +31( 1 mobile phone: +31 ,

email: rivm.nl

From @uml edu>
To: ‘ rivrn.rll”< rivm.nl>,
Date: 25-01-2018 16:39
Subject: RE: Question related to TURI research on Sports Turf Alternatives
Assessment

DeaH :

Thanks very much for your query about our Sports Turf Alternatives project. Yes, our work on
this project is on-going. We have written draft literature reviews on three other types of
alternative infill, and hope to post these soon. In addition, we are hoping to contract with a
laboratory within the next couple of months to test some samples of alternative infills for
selected organic compounds, in order to fill in some of the gaps left by our literature review.

However, you are welcome to use and cite the materials currently posted on our website.
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These materials are final for purposes of citation — we simply flagged them as preliminary
because the companion documents were not yet complete, and because we plan to update
them when we get more data.

l would also be happy to talk with you about the other materials we have in draft form, 1f that
would be useful. 1 would also be interested in learning about what you are finding in your
review of the literature on alternatives.

Best wishes,

***********************************************

Massachusetts Toxics Use Reduction Institute (TURI)
University of Massachusetts Lowell
600 Suffolk St., Suite 501
LowelI, MA 01854

Phone: 978 Fax: 978-

Visit our website: www.turi.org
Making Massachusetts a safer place to live and work

From: < rivm.nl>
Sent: Wednesday, January 24, 2018 8:20 AM
To: @turi.org
Subject: Question related to TURI research on Sports Turf Alternatives Assessment

Dear

1 have a question related to the research of TURI on Sports Turf Alternatives that is
published on your website
https://www.turi.orq/Our Work/Home Community/Artificial Turf). The documents we
found on this topic all have the claim ‘Preliminary results’. We would like to know
whether you research on this topic is continuing and whether additional information or
updates can be expected.

1 ask this, as our institute is working on an EU REACH restriction proposal for PAHs in
grariules used as performance infill in artificial turf fields. For that, we are also reviewing
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literature on possible alternatives, among which the results of your research.

1 am not sure whether you are the one to contact in your organisation, but if not,
hopefully you can direct me to one of your colleagues involved in this topic. Thank you
for any response!

Kind regards,

Centre for Safety of Substances and Products, Bureau REACH 1 Centrum voor
Veiligheid van Stoffen en Producten, Bureau REACH
National Institute for Public Health and the Environment 1 Rijksinstituut voor
Volksgezondheid en Milieu

visitors: Antonie van Leeuwenhoeklaan 9 1 3721 MA Bilthoven 1 The Netherlands
correspondence: Postbus 1 1 3720 BA Bilthoven 1 The Netherlands
phone: +31(0)30 1 mobile phone: +31 (0)
email: rïvm.nl
Dit b {JhIai1nformatie bevatten die niet voor u is bestemd. Indien u niet
de geadresseerde bent of dit bericht abusievelijk aan u is verzonden, wordt
u verzocht dat aan de afzender te melden en het bericht te verwijderen. Het
RIVM aanvaardt geen aansprakelijkheid voor schade, van welke aard ook,
die verband houdt met risico’s verbonden aan het elektronisch verzenden
van berichten.
www.rivm.nI De zorg voormorgen begint vandaag
This message may contain information that is not intended for you. 1f you
are not the addressee or if this message was sent to you by mistake, you
are requested to inform the sender and delete the message. RIVM accepts
no liability for damage of any kind resulting from the risks inherent in the
electronic transmission of messages.
www.rivm.nh/en Committed to health and sustainability
Dit bericht kan informatie bevatten die niet voor u is bestemd. Indien u niet
de geadresseerde bent of dit bericht abusievelijk aan u is verzonden, wordt
u verzocht dat aan de afzender te melden en het bericht te verwijderen. Het
RIVM aanvaardt geen aansprakelijkheid voor schade, van welke aard ook,
die verband houdt met risico’s verbonden aan het elektronisch verzenden
van berichten.
www.rivm.nI De zorg voor morgen begint vandaag
This message may contain information that is not intended for you. 1f you
are not the addressee or if this message was sent to you by mistake, you
are requested to inform the sender and delete the message. RIVM accepts
no liability for damage of any kind resulting from the risks inherent in the
electronic transmission of messages.
www.rivm.nh/en Committed to health and sustainability
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Dit bericht kan informatie bevatten die niet voor u is bestemd. Indien u niet
de geadresseerde bent of dit bericht abusievelijk aan u is verzonden, wordt
u verzocht dat aan de afzender te melden en het bericht te verwijderen. Het
RIVM aanvaardt geen aansprakelijkheid voor schade, van welke aard ook,
die verband houdt met risico’s verbonden aan het elektronisch verzenden
van berichten.
www.rivm.nl De zorg voor morgen begint vandaag

This message may contain information that is not intended for you. 1f you
are not the addressee or if this message was sent to you by mistake, you
are requested to inform the sender and delete the message. RIVM accepts
no liability for damage of any kind resulting from the risks inherent in the
electronic transmission of messages.
www.rivm.nh/en Committed to health and sustainability

Dit bericht kan informatie bevatten die niet voor u is bestemd. Indien u niet
de geadresseerde bent of dit bericht abusievelijk aan u is verzonden, wordt
u verzocht dat aan de afzender te melden en het bericht te verwijderen. Het
RIVM aanvaardt geen aansprakelijkheid voor schade, van welke aard ook,
die verband houdt met risico’s verbonden aan het elektronisch verzenden
van berichten.
www.rivm.nI De zorg voor morgen begint vandaag

This message may contain information that is not intended for you. 1f you
are not the addressee or if this message was sent to you by mistake, you
are requested to inform the sender and delete the message. RIVM accepts
no liability for damage of any kind resulting from the risks inherent in the
electronic transmission of messages.
www.rivm.nh/en Committed to health and sustainability [attachment
“Chemicals Chapter - plant based - Oct 17 2016.docx” deleted by

RIVM/N L]

Dit bericht ken informatie bevatten die niet voor u is bestemd. Indien u niet de geadresseerde bent of dit bericht
abusievelijk aan u is verzonden, wordt u verzocht dat aan de afzender te melden en het bericht te verwijderen. Het
RIVM aanvaardt geen aansprakelijkheid voor schade, van welke aard ook, die verband houdt met risico’s verbonden
aan het elektronisch verzenden van berichten.
www.rivm.nI De zorg voor morgen begint vandaag

This message may contain information that is not intended for you. It you are not the addressee or if this messege
was sent to you by mistake, you are requested to inform the sender and delete the message. RIVM accepts no
liability for damage of any kind resulting from the risks inherent in the electronic transmission of messages.
www.rivm.nI/en Committed to health and sustainability
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RE: vraag in verband met REACH Annex XV Restriction dossier voor PAKs in
rubber en plastic performance infill

to:

13.000 - 14.000 euro. (excl.) we hebben een bestekpost. Leveren en
aanbrengen.

Het is niet goedkoop, mogelijk door grotere productie krijgen we een betere
prijs.

In combinatie dat het gemaakt is van een groot deel vrijgekomen kunstgras.

Vergelijk het met een kantplank van Hockey, maar dan voor het
binnenhouden van micro-plastics.

Wij zijn in NL volgens mij de enige die dit hebben. (jaar 2017)

Met vriendelijke groet,

Gemeente Utrecht
Stadsbedrijven
Vastgoedexploitatie

Postadres Postbus 8406 3503 RK UTRECHT
Bezoekadres Stadspiateau 1
Telefoon 030 en 06-,
E-mail
Internet www.utrecht.nl
Aanwezig

Denk aan het milieu voordat u deze e-mail print

Van: [mailto: rivm.nlj
Verzonden: vrijdag 23 maart 2018 8:47
Aan:

23-03-2018 09:45
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CC:
Onderwerp: RE: vraag in verband met REACH Annex XV Restriction dossier voor PAKs
in rubber en plastic performance infihi

Beste

Bedankt voor deze mooie, duidelijke foto. Heeft u ook zicht op wat het dit randje en het
bijbehorende hek kost? En heeft u ook onderzocht wat het effect hiervan is?

Met vriendelijke groet,

Environmental economist
RIVM - National Institute for Public Health and the Environment
Centre for Safety of Substances and Products
P0 Box 1 1 3720 BA Bilthoven, The Netherlands
tel + 31(0)

From: (utrecht.nI>
To “ rivm ni>,
Cc: rivm.nl>
Date: 22-03-2018 15:30
Subject: RE: vraag in verband met REACH Annex XV Restriction dossier voor
PAKs in rubber en plastic performance infill
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Met vriendelijke qroet,

,

Gemeente Utrecht
Stadsbedrijven
Jastgoedexploitatie

Postadres Postbus 8406 3503 RK UTRECHT

Denk aan het milieu voordat u deze e-mail print

Van: [mailto:
Verzonden: dond”” 22 maart 2018 14:41

rivm.nl]

CC: —‘

Onderwerp: vraag in verband met REACH Annex XV Restriction dossier voor PAKs in

Aanwezig

Bezoekadres Stadspiateau 1
Telefoon 030 en 06-1
E-mail utrecht.nI
Internet www.utrecht.nl

1 -‘
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rubber en plastic performance inifil

Beste

Het RIVM werkt momenteel aan een REACH Annex XV Restriction dossier voor PAKs in rubber
en plastic performance infill voor sportvelden. In verband hiermee moeten onder andere de
kosten van gras versus kunstgrassystemen, en het verschil in kosten tussen verschillende typen
infill in beeld gebracht worden. Onze collega; , gaf aan dat u veel weet over
aanleg en beheer van kunstgrasvelden.

Wij hebben begrepen dat in verband met milieu-overwegingen er bij kunstgrasvelden soms
extra investeringen gedaan worden om verspreiding van de korrels buiten het
kunstgrassysteem te voorkomen. Hierbij denk ik bijvoorbeeld aan het aanbrengen van een
opstaande rand langs het veld en bebording. Weet u om welk type investeringen het gaat, en
kunt u ons ook vertellen aan welke bijbehorende kosten we moeten denken?

Wij zouden uw input zeer op prijs stellen. Mocht u vragen hebben naar aanleiding van deze
mail, stel ze dan gerust.

Met vriendelijke groet,

Environmental econornist
RIVM — National Institute for Public Health and the Environment
Centre for Safety of Substances and Products
P0 Box 1 1 3720 BA Bilthoven. The Netherlands
tel +31 (0)

Dit bericht kan informatie bevatten die niet voor u is bestemd. Indien u niet
de geadresseerde bent of dit bericht abusievelijk aan u is verzonden, wordt
u verzocht dat aan de afzender te melden en het bericht te verwijderen. Het
RIVM aanvaardt geen aansprakelijkheid voor schade, van welke aard ook,
die verband houdt met risico’s verbonden aan het elektronisch verzenden
van berichten.
www.rivm.nI De zorg voor morgen begint vandaag

This message may contain information that is not intended for you. 1f you
are not the addressee or if this message was sent to you by mistake, you
are requested to inform the sender and delete the message. RIVM accepts
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no liability for damage of any kind resulting from the risks inherent in the
electronic transmission of messages.
www.rivm.nh/en Committed to health and sustainability

Dit bericht kan informatie bevatten die niet voor u is bestemd. Indien u niet
de geadresseerde bent of dit bericht abusievelijk aan u is verzonden, wordt
u verzocht dat aan de afzender te melden en het bericht te verwijderen. Het
RIVM aanvaardt geen aansprakelijkheid voor schade, van welke aard ook,
die verband houdt met risico’s verbonden aan het elektronisch verzenden
van berichten.
www.rivm.nI De zorg voor morgen begint vandaag

This message may contain information that is not intended for you. 1f you
are not the addressee or if this message was sent to you by mistake, you
are requested to inform the sender and delete the message. RIVM accepts
no liability for damage of any kind resulting from the risks inherent in the
electronic transmission of messages.
www.rivm.nh/en Committed to health and sustainability
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RE: vraag in verband met REACH Annex XV Restriction dossier voor PAKs in
rubber en plastic performance infili Lj
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Cc:

Bester.
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_____
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performance infill

en
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Handig.

Met vriendelijke groet,

Projectleider cultuurtechniek

Gemeente Utrecht
Stadsbedrijven
Vastgoedexploitatie

Postadres Postbus 8406 3503 RK UTRECHT
Bezoekadres Stadspiateau 1
Telefoon 030 en 06-
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E-mail - utrecht.nI
Internet www.utrecht.nl
Aanwezig

Denk aan het milieu voordat u deze e-mail print
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- @rivm.nI]
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CC:
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