Bladzijde: 1/11

Veiligheidsinformatieblad
volgens 1907/2006/EG, Artikel 31

datum van de druk: 22.05.2017 Versienummer 1 Herziening van: 22.05.2017

RUBRIEK 1: Identificatie van de stof of het mengsel en van de vennootschap/

onderneming

- 1.1 Productidentificatie

- Handelsnaam: KEIM CALCMAT BM

- Chemische identificatie: Natural Hydraulic Lime (NHL)

- CAS-nummer:
85117-09-5

- EC-nummer:
285-561-1

- Registratienummer 01-2119475523-36

- 1.2 Relevant geidentificeerd gebruik van de stof of het mengsel en ontraden gebruik
Voor dit product werden toepassingen volgens REACH geidentificeerd. Voor een beter overzicht
zijn de toepassingen in de bijlage van dit veiligheidsblad vermeld.

- Toepassing van de stof / van de bereiding
Bindmiddel
Toeslagstof voor mortel

- Ontraden gebruik Alle andere toepassingen worden niet aanbevolen.

- 1.3 Details betreffende de verstrekker van het veiligheidsinformatieblad
- Fabrikant/leverancier:

KEIM NEDERLAND BV

Dukdalfweg 26 / NL-1332 BM Almere

Postbus 1062 / NL-1300 BB Almere

Tel. +31 36 53 20 620

www.keim.nl / info@keim.nl

- Inlichtingengevende sector:
Klantenservice
Telefoon: 0031 (0)36 53 20 620
E-Mail: info@keim.nl
- 1.4 Telefoonnummer voor noodgevallen:
+31 30 — 2748888 Nationaal Vergiftingen Informatie Centrum (NVIC)
Uitsluitend bestemd om professionele hulpverleners te informeren bij acute vergiftigingen

GBK GmbH Global Regulatory Compliance
Emergency number: +49(0)6132/84463

RUBRIEK 2: Identificatie van de gevaren

- 2.1 Indeling van de stof of het mengsel
- Indeling overeenkomstig Verordening (EG) nr. 1272/2008

Skin Irrit. 2 H315 Veroorzaakt huidirritatie.
Eye Dam. 1 H318 Veroorzaakt ernstig oogletsel.
STOT SE 3 H335 Kan irritatie van de luchtwegen veroorzaken.

- 2.2 Etiketteringselementen
- Etikettering overeenkomstig Verordening (EG) nr. 1272/2008
De stof product is geclassificeerd en geétiketteerd volgens de CLP-verordening.

(Vervolg op blz. 2)
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- Gevarenpictogrammen

<>

GHS05 GHSO07

- Signaalwoord Gevaar

- Gevaaraanduidende componenten voor de etikettering:
natuurlijke hydraulische kalk
- Gevarenaanduidingen
H315 Veroorzaakt huidirritatie.
H318 Veroorzaakt ernstig oogletsel.
H335 Kan irritatie van de luchtwegen veroorzaken.
- Veiligheidsaanbevelingen

P102 Buiten het bereik van kinderen houden.

P280 Beschermende handschoenen/beschermende kleding/oogbescherming/
gelaatsbescherming dragen.

P261 Inademing van stof vermijden.

P310 Onmiddellijk een arts raadplegen.

P305+P351+P338 BIJ CONTACT MET DE OGEN: voorzichtig afspoelen met water gedurende een
aantal minuten; contactlenzen verwijderen, indien mogelijk; blijven spoelen.

P304+P340 NA INADEMING: de persoon in de frisse lucht brengen en ervoor zorgen dat
deze gemakkelijk kan ademen.

P302+P352 BIJ CONTACT MET DE HUID: Met veel water en zeep wassen.

P332+P313 Bij huidirritatie: een arts raadplegen.

P501 De inhoud en de verpakking verwerken volgens de plaatselijke/regionale/

nationale/internationale voorschriften.
- 2.3 Andere gevaren Het produkt is alkalisch. Contact met ogen en huid vermijden.
- Resultaten van PBT- en zPzB-beoordeling
- PBT: Niet bruikbaar.
- zPzB: Niet bruikbaar.

RUBRIEK 3: Samenstelling en informatie over de bestanddelen

- 3.1 Stoffen
- CAS-Nr. omschrijving
85117-09-5 natuurlijke hydraulische kalk
- Identificatienummer(s)
- EC-nummer: 285-561-1

- Gevaarlijke inhoudstoffen:
CAS: 1305-62-0 calciumdihydroxide 15-65%
EINECS: 215-137-3 & Eye Dam. 1, H318; < Skin Irrit. 2, H315; STOT SE
Reg.nr.: 01-2119475151-45-XXXX | 3, H335
CAS: 10034-77-2 calciumsilicaat 10-45%

(Vervolg op blz. 3)
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CAS: 471-34-1 calciumcarbonaat 10-40%
EINECS: 207-439-9

- Aanvullende gegevens:
De woordelijke inhoud van de opgegeven aanwijzingen inzake de mogelijke gevaren is te vinden in
hoofdstuk 16.

RUBRIEK 4: Eerstehulpmaatregelen

- 4.1 Beschrijving van de eerstehulpmaatregelen
- Algemene informatie:
Wij adviseren om bij een doktersbezoek dit Veiligheidsinformatieblad voor te leggen.
- Na het inademen: Frisse lucht toedienen; bij klachten arts ontbieden.
- Na huidcontact:
Onmiddellijk met water en zeep afwassen en goed naspoelen.
Gebruik geen oplosmiddelen of verdunners gebruiken.
Wanneer de huid geirriteerd blijft, een dokter raadplegen.
- Na oogcontact:
Ogen met open ooglid een aantal minuten onder stromend water afspoelen en dokter raadplegen.
- Na inslikken:
Mond en keelholte met water spoelen.
Geen braken teweegbrengen en onmiddellijk medische hulp raadplegen.
- 4.2 Belangrijkste acute en uitgestelde symptomen en effecten
Geen verdere relevante informatie verkrijgbaar.
- 4.3 Vermelding van de vereiste onmiddellijke medische verzorging en speciale behandeling
Geen verdere relevante informatie verkrijgbaar.

RUBRIEK 5: Brandbestrijdingsmaatregelen

- 5.1 Blusmiddelen
- Geschikte blusmiddelen:
Het produkt zelf brand niet, maatregelen om het vuur te doven op de omgeving afstemmen.
- 5.2 Speciale gevaren die door de stof of het mengsel worden veroorzaakt
Geen verdere relevante informatie verkrijgbaar.
- 5.3 Advies voor brandweerlieden
- Speciale beschermende kleding:
Adembeschermingsapparaat dragen dat niet afhankelijk is van de omgevingslucht.
- Verdere gegevens
De brandresten en het besmette bluswater moeten overeenkomstig de overheidsvoorschriften
worden verwijderd.
In geval van brand, rook , gas en damp niet inademen.

NL —
(Vervolg op blz. 4)
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RUBRIEK 6: Maatregelen bij het accidenteel vrijkomen van de stof of he

mengsel

- 6.1 Persoonlijke voorzorgsmaatregelen, beschermde uitrusting en noodprocedures
Contact met huid en ogen vermijden.
Stofvorming vermijden.
Bij inwerking van dampen/stof/aérosol adembeveiliging gebruiken.
Veiligheidsvoorschriften in acht nemen (zie lid 7 en 8).
Produkt vormt samen met het water een glibberige aanslag.
- 6.2 Milieuvoorzorgsmaatregelen:
Afvloeing in aarde, water, het riool voorkomen.
Verordeningsvoorschriften naleven.
- 6.3 Insluitings- en reinigingsmethoden en -materiaal:
De afvoer afsluiten (verstoppingsrisico).
Slipgevaar!
Stofontwikkeling vermijden.
Voor voldoende ventilatie zorgen.
Mechanisch opnemen.
Het opgenomen materiaal volgens de voorschriften bergen.
Verontreinigde oppervlakken grondig afnemen.
- 6.4 Verwijzing naar andere rubrieken
Informatie inzake veilig gebruik - zie hoofdstuk 7.
Informatie inzake persoonlijke beschermingsuitrusting - zie hoofdstuk 8.
Informatie inzake berging - zie hoofdstuk 13.

RUBRIEK 7: Hantering en opslag

- 7.1 Voorzorgsmaatregelen voor het veilig hanteren van de stof of het mengsel
Contact met ogen en huid vermijden.
Tanks ondoordringbaar gesloten houden.
Stofvorming vermijden.
Voor goede ventilatie/afzuiging op de werkplaatsen zorgen.
Stofvorming die niet kan worden vermeden, moet regelmatig worden weggehaald.
Persoonlijke veiligheidsuitrusting, zie lid 8. Wettelijk vastgestelde beschermings- en
veiligheidsvoorschriften in acht nemen.

- Informatie m.b.t. brand- en ontploffingsgevaar:
Het produkt is niet brandbaar.
Geen bijzondere maatregelen noodzakelijk.

- 7.2 Voorwaarden voor een veilige opslag, met inbegrip van incompatibele producten
- Opslag:
- Eisen ten opzichte van opslagruimte en tanks:

Op een koele en droge plek in de origele container bewaren.

Enkel in niet geopend origineel vat bewaren.
- Informatie m.b.t. gezamenlijke opslag: Niet bewaren met zuren.
- Verdere inlichtingen over eisen m.b.t. de opslag:

Droog bewaren.

(Vervolg op blz. 5)
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Tegen luchtvochtigheid en water beschermen.
Stofontwikkeling en —lagen gering houden.
Tanks ondoordringbaar gesloten houden.
Tegen hitte en directe zonnestralen beschermen.
- Opslagklasse: 8B
- 7.3 Specifiek eindgebruik Geen verdere relevante informatie verkrijgbaar.

RUBRIEK 8: Maatregelen ter beheersing van blootstelling/persoonlijke

bescherming

- 8.1 Controleparameters

- Bestanddelen met grenswaarden die m.b.t. de werkruimte in acht genomen moeten worden:
Algemeen stofontwikkeling:
stofontwikkeling (inadembare fractie) MAK 4 mg/m?

- Aanvullende gegevens: Als basis dienden lijsten die bij opstelling geldig waren.

- 8.2 Maatregelen ter beheersing van blootstelling
- Persoonlijke beschermingsvoorzieningen:
- Algemene beschermings- en gezondheidsmaatregelen:
Verontreinigde kledij via afzuiging schoonmaken, niet afblazen of afborstelen.
Aanraking met de ogen en de huid vermijden.
Stof/rook/nevel niet inademen.
Véér de pauze en aan het einde van werktijd handen wassen.
Verontreinigde kleding onmiddellijk uittrekken.
- Ademhalingsbescherming:
Bij stofontwikkeling ademhalingsmasker dragen.
filter: P1
- Handbescherming:
Veiligheidshandschoenen
Handschoenen - loogbestendig
- Handschoenmateriaal
geschikt zijn bijvoorbeeld:
in nitril gedrenkte katoenen handschoenen
aanbevolen materiaalsterkte: > 0,5mm
De keuze van een geschikte handschoen is niet alleen afhankelijk van het materiaal, maar ook van
andere kwaliteitskenmerken en verschilt van fabrikant tot fabrikant. Aangezien het product uit
meerdere stoffen is samengesteld, is de duurzaamheid van de handschoenen niet vooraf
berekenbaar en moet derhalve voor het gebruik worden getest.
- Doordringingstijd van het handschoenmateriaal
Waarde voor de permeatie: Level > 6 (480 min)
De vastgestelde doordringingstijd volgens EN 374 Deel Il is niet onder de praktijkvoorwaarden
bepaald. Er wordt bijgevolg een maximale beschermingstijd aanbevolen die overeenkomt met 50 %
van de opgegeven doordringing.
De precieze penetratietijd kunt u te weten komen bij de handschoenfabrikant; houd er rekening
mee.
- Oogbescherming:
Bij stofontwikkeling oogbescherming dragen.

Nauw aansluitende veiligheidsbril
(Vervolg op blz. 6)
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- Lichaamsbescherming:

Draag geschikte beschermende arbeidskleding
Huiddelen die in contact gekomen zijn, grondig wassen en insmeren met créme.

- Beperking en bewaking van de blootstelling van het milieu Zie hoofdstuk 12 en 6.2

(Vervolg van blz. 5)

RUBRIEK 9: Fysische en chemische eigenschappen

- Algemene gegevens

- 9.1 Informatie over fysische en chemische basiseigenschappen

- Voorkomen:
Vorm: pulverig, korrelig
Kleur: wit - grijs

- Geur: Reukloos

- Geurdrempelwaarde: Niet bepaald.

- pH-waarde: 12-13

met water gemengd

- Toestandsverandering

Smelt-/vriespunt: >450 °C
Beginkookpunt en kooktraject: Niet bepaald.
* Vlampunt: Niet bruikbaar.
- Ontvlambaarheid (vast, gas): Niet bruikbaar.
- Ontstekingstemperatuur: Niet bepaald.
- Ontledingstemperatuur: Niet bepaald.

- Zelfontbrandingstemperatuur:

Het produkt ontbrandt niet uit zichzelf.

- Ontploffingseigenschappen:

Het produkt is niet ontploffingsgevaarlijk.

- Ontploffingsgrenzen:
Onderste:
Bovenste:

- Oxiderende eigenschappen:

niet van toepassing
niet van toepassing
niet van toepassing

- Dampspanning:

Niet bruikbaar.

Dichtheid:
- Relatieve dichtheid
- Dampdichtheid
- Verdampingssnelheid

Niet bepaald.
2,5-2,66

niet van toepassing
niet van toepassing

- Oplosbaarheid in/mengbaarheid met
Water bij 20 °C:

<2 g/l (Ca(OH)2)

- Verdelingscoéfficiént: n-octanol/water:

Niet bepaald.

- Viscositeit
Dynamisch:

Niet bruikbaar.

(Vervolg op blz. 7)
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Kinematisch: Niet bruikbaar.
- 9.2 Overige informatie * De waarden hebben betrekking op vers geproduceerde
produkten en kunnen in de loop der tijd veranderen.

RUBRIEK 10: Stabiliteit en reactiviteit

-10.1 Reactiviteit
Wordt alkalisch door de reactie met water en hardt uit.
Reageert in de afbindfase met kooldioxide (CO2) uit de lucht:
Ca(OH)2 + CO2 -->CaCO3 + H20.
- 10.2 Chemische stabiliteit Stabiel onder normale gebruik en opslag.
- Thermische afbraak / te vermijden omstandigheden:
Stabiel bij omgevingstemperatuur.
Geen afbraak bij opslag en handling volgens voorschrift.
-10.3 Mogelijke gevaarlijke reacties
Sterk exothermische reactie met zuren.
Ca(OH)2 ->CaO + H20
reactie met metalen (bijv. Al, Zn): waterstofontwikkeling
Ca(OH)2 + 2 Al + 6 H20 -> Ca(Al(OH)4)2 + 3 H2
-10.4 Te vermijden omstandigheden vocht
-10.5 Chemisch op elkaar inwerkende materialen: zuren
- 10.6 Gevaarlijke ontledingsproducten:
Geen gevaarlijke afbraakprodukten bij ordelijke opslag en handhaving.

RUBRIEK 11: Toxicologische informatie

- 11.1 Informatie over toxicologische effecten
- Acute toxiciteit Gebaseerd op beschikbare gegevens; aan de indelingscriteria is niet voldaan.
- Indelingsrelevantie LD/LC50-waarden:
85117-09-5 natuurlijke hydraulische kalk
Oraal  |LD50|7340 mg/kg (rat)
1305-62-0 calciumdihydroxide
Oraal LD50|>2000 mg/kg (rat) (OECD 425)
Dermaal |LD50 |> 2500 mg/kg (konijnen) (OECD 402)
- Primaire aandoening:
- Huidcorrosie/-irritatie
Veroorzaakt huidirritatie.
- Ernstig oogletsel/oogirritatie
Veroorzaakt ernstig oogletsel.
- bij inademing Irriteert de luchtwegen
- bij inslikken irritatie mogelijk
- Sensibilisatie van de luchtwegen/de huid
Gebaseerd op beschikbare gegevens; aan de indelingscriteria is niet voldaan.

(Vervolg op blz. 8)
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- Verdere informatie (voor de experimentele toxicologie):
Er zijn geen plannen voor experimenteel onderzoek.

Het product is niet getest. De verklaringen betreffende toxicologie zijn afgeleid van de

eigenschappen van de individuele componenten.

- CMR-effecten (kankerverwekkendheid, mutageniteit en giftigheid voor de voortplanting)

vervalt
- Mutageniteit in geslachtscellen

Gebaseerd op beschikbare gegevens; aan de indelingscriteria is niet voldaan.

- Kankerverwekkendheid

Gebaseerd op beschikbare gegevens; aan de indelingscriteria is niet voldaan.

- Giftigheid voor de voortplanting

Gebaseerd op beschikbare gegevens; aan de indelingscriteria is niet voldaan.

- STOT bij eenmalige blootstelling
Kan irritatie van de luchtwegen veroorzaken.
- STOT bij herhaalde blootstelling

Gebaseerd op beschikbare gegevens; aan de indelingscriteria is niet voldaan.

- Gevaar bij inademing

Gebaseerd op beschikbare gegevens; aan de indelingscriteria is niet voldaan.

(Vervolg van blz. 7)

RUBRIEK 12: Ecologische informatie

- 12.1 Toxiciteit

- Aquatische toxiciteit:

1305-62-0 calciumdihydroxide

NOEC 72h; 48 mg/l (zoetwateralg)

14d; 32 mg/l (ongewervelde mariene organismen)
EC10/LC10 oder NOEC | 2000 mg/kg (Bodem macro-organismen)

12000 mg/kg (bodem micro-organismen)

NOEC 21d; 1080 mg/kg (planten)

EC 50/48h 49,1 mg/l (zoetwater ongewervelde organismen)
EC 50/72 h 184,57 mg/l (zoetwateralg)

LC 50/96 h 457 mg/l (zeevissen)

50,6 mg/l (zoetwatervis)
158 mg/l (ongewervelde mariene organismen)

- 12.2 Persistentie en afbreekbaarheid Geen verdere relevante informatie verkrijgbaar.

- 12.3 Bioaccumulatie Geen verdere relevante informatie verkrijgbaar.

- 12.4 Mobiliteit in de bodem Geen verdere relevante informatie verkrijgbaar.
- Verdere ecologische informatie:

- AOX-informatie:

Het produkt bevat, volgens onze wetenschap geen organisch gebonden halogenen. Het produkt

draagt niet bij tot de AOX van het afvalwater.

(Vervolg op blz. 9)
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- Bevat volgens receptuur de volgende zware metalen en verbindingen van de EG-richtlijn Nr.
2006/11/EG:
Volgens ons huidig kennisniveau bevat het produkt geen zware metalen en verbindingen krachtens
de EG-richtlijn 76/464/EEG.
- Algemene informatie:
Waterbezwaarlijkheid (NL): B(4) Weinig schadelijk voor in water levende organismen
Momenteel zijn ons geen ecotoxicologische beoordelingen bekend
Niet lozen in grondwater, in oppervilaktewater of in riolering.
Gevaar voor water klasse 1 (D) (Lijstclassificatie): gevaar voor water klein
- 12.5 Resultaten van PBT- en zPzB-beoordeling
- PBT: Niet bruikbaar.
- zPzB: Niet bruikbaar.
- 12.6 Andere schadelijke effecten Geen verdere relevante informatie verkrijgbaar.

RUBRIEK 13: Instructies voor verwijdering

- 13.1 Afvalverwerkingsmethoden

- Aanbeveling:
Mag niet tesamen met huisvuil gestort worden of in de riolering terechtkomen.
Recycling volgens verordeningsvoorschriften.

- Europese afvalcatalogus

10 13 99 |niet elders genoemd afval

- Niet gereinigde verpakkingen:
- Aanbeveling:
Niet besmette verpakkingen kunnen een recycling ondergaan.
Afvalverwijdering volgens overheidsbepalingen.
- Aanbevolen reinigingsmiddel: Water, eventueel met toevoeging van reinigingsmiddelen.

RUBRIEK 14: Informatie met betrekking tot het vervoer

-14.1 VN-nummer

- ADR, IMDG, IATA vervalt
- 14.2 Juiste ladingnaam overeenkomstig de modelreglementen van de VN
- ADR, IMDG, IATA vervalt

- 14.3 Transportgevarenklasse(n)
- ADR, IMDG, IATA

- klasse vervalt
- 14.4 Verpakkingsgroep:

- ADR, IMDG, IATA vervalt
- 14.5 Milieugevaren:

- Marine pollutant: Neen

(Vervolg op blz. 10)
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- 14.6 Bijzondere voorzorgen voor de gebruiker Niet bruikbaar.

-14.7 Vervoer in bulk overeenkomstig bijlage Il

bij Marpol en de IBC-code Niet bruikbaar.
- Transport/verdere gegevens: Geen gevaar krachtens de
transportvoorschriften.
- VN "Model Regulation™: vervalt

RUBRIEK 15: Regelgeving

- 15.1 Specifieke veiligheids-, gezondheids- en milieureglementen en -wetgeving voor de stof
of het mengsel

- SZWHlijst van kankerverwekkende stoffen
De stof is niet aanwezig.

- SZWHlijst van mutagene stoffen
De stof is niet aanwezig.

- NIET-limitatieve lijst van voor de voortplanting giftige stoffen - Vruchtbaarheid
De stof is niet aanwezig.

- NIET-limitatieve lijst van voor de voortplanting giftige stoffen - Ontwikkeling
De stof is niet aanwezig.

- NIET-limitatieve lijst van voor de voortplanting giftige stoffen - Borstvoeding
De stof is niet aanwezig.

- Etikettering overeenkomstig Verordening (EG) nr. 1272/2008
Informatie over de kentekening vindt u in hoofdstuk 2 van dit document.

- Richtlijn 2012/18/EU
- Gevaarlijke stoffen die met naam genoemd worden - BIJLAGE | De stof is niet aanwezig.

- Nationale voorschriften:

- Gevaarklasse v. water:
Waterbezwaarlijkheid (NL): B(4) Weinig schadelijk voor in water levende organismen
- Aanvullende voorschriften, beperkingen en verbodsverordeningen
* waargenomen:
TRGS 200 (Duitsland)
TRGS 500 (Duitsland)
TRGS 510 (Duitsland)
TRGS 900 (Duitsland)
- Zeer zorgwekkende stoffen (SVHC) volgens REACH, artikel 57 Vervalt.
- 15.2 Chemischeveiligheidsbeoordeling: Een chemische veiligheidsbeoordeling is niet uitgevoerd.

(Vervolg op blz. 11)

NL—



Bladzijde: 11/11

Veiligheidsinformatieblad
volgens 1907/2006/EG, Artikel 31

datum van de druk: 22.05.2017 Versienummer 1 Herziening van: 22.05.2017

Handelsnaam: KEIM CALCMAT BM

(Vervolg van blz. 10)

RUBRIEK 16: Overige informatie

Deze gegevens zijn gebaseerd op de huidige stand van onze kennis. Zij beschrijven echter geen
garantie van produkteigenschappen en vestigen geen contractuele rechtsbetrekking.

- Relevante zinnen
H315 Veroorzaakt huidirritatie.
H318 Veroorzaakt ernstig oogletsel.
H335 Kan irritatie van de luchtwegen veroorzaken.

- Blad met gegevens van de afgifte-sector: KEIMFARBEN Duitsland, afdeling productveiligheid

- Afkortingen en acroniemen:
ADR: Accord européen sur le transport des marchandises dangereuses par Route (European Agreement concerning the
International Carriage of Dangerous Goods by Road)
IMDG: International Maritime Code for Dangerous Goods
IATA: International Air Transport Association
GHS: Globally Harmonised System of Classification and Labelling of Chemicals
EINECS: European Inventory of Existing Commercial Chemical Substances
ELINCS: European List of Notified Chemical Substances
CAS: Chemical Abstracts Service (division of the American Chemical Society)
TRGS: Technische Regeln fir Gefahrstoffe (Technical Rules for Dangerous Substances, BAuA, Germany)
LC50: Lethal concentration, 50 percent
LD50: Lethal dose, 50 percent
PBT: Persistent, Bioaccumulative and Toxic
SVHC: Substances of Very High Concern
VvPVB: very Persistent and very Bioaccumulative
EC10: Effective concentration at 10% mortality rate.
EC50: Half maximal effective concentration.
LC10: Lethal concentration at 10% mortality rate.
NOEC: No observed effect concentration.
REACH: Registration, Evaluation and Authorisation of Chemicals (Regulation (EC) No.1907/2006)
Skin Irrit. 2: Huidcorrosie/-irritatie — Categorie 2
Eye Dam. 1: Ernstig oogletsel/oogirritatie — Categorie 1
STOT SE 3: Specifieke doelorgaantoxiciteit bij eenmalige blootstelling — Categorie 3

- Deze veiligheidsfiche bevat een bijlage ! ___




S, SAFETY DATA SHEET

5 EULA Natural Hydraulic Lime (NHL)

H)”Q? o “iﬁ' Prepared in accordance with Annex Il of the REACH Regulation EC 1907/2006,
' Regulation (EC) 1272/2008 and Regulation (EC) 453/2010

Version: 1.0/EN
Revision date: 12/2010 Printing Date: 12/2010

APPENDIX 1: EXPOSURE SCENARIOS

The current document includes all relevant occupational and environmental exposure scenarios (ES)
for the production and use of natural hydraulic lime (NHL) as required under the REACH Regulation
(Regulation (EC) No 1907/2006). For the development of the ES the Regulation and the relevant
REACH Guidance have been considered. For the description of the covered uses and processes, the
“R.12 — Use descriptor system” guidance (Version: 2, March 2010, ECHA-2010-G-05-EN), for the
description and implementation of risk management measures (RMM) the “R.13 — Risk management
measures” guidance (Version: 1.1, May 2008), for the occupational exposure estimation the “R.14 —
Occupational exposure estimation” guidance (Version: 2, May 2010, ECHA-2010-G-09-EN) and for the
actual environmental exposure assessment the “R.16 — Environmental Exposure Assessment’
(Version: 2, May 2010, ECHA-10-G-06-EN) was used.

Methodology used for environmental exposure assessment

The environmental exposure scenarios only address the assessment at the local scale, including
municipal sewage treatment plants (STPs) or industrial waste water treatment plants (WWTPs) when
applicable, for industrial and professional uses as any effects that might occur is expected to take
place on a local scale.

1) Industrial uses (local scale)

The exposure and risk assessment is only relevant for the aquatic environment, when applicable
including STPs/WWTPs, as emissions in the industrial stages mainly apply to (waste) water. The
aquatic effect and risk assessment only deal with the effect on organisms/ecosystems due to possible
pH changes related to OH" discharges. The exposure assessment for the aquatic environment only
deals with the possible pH changes in STP effluent and surface water related to the OH" discharges at
the local scale and is performed by assessing the resulting pH impact: the surface water pH should not
increase above 9 (In general, most aquatic organisms can tolerate pH values in the range of 6-9).

Risk management measures related to the environment aim to avoid discharging natural hydraulic
lime (NHL) solutions into municipal wastewater or to surface water, in case such discharges are
expected to cause significant pH changes. Regular control of the pH value during introduction into
open waters is required. Discharges should be carried out such that pH changes in receiving surface
waters are minimised. The effluent pH is normally measured and can be neutralised easily, as often
required by national laws.

2) Professional uses (local scale)

The exposure and risk assessment is only relevant for the aquatic and terrestrial environment. The
aquatic effect and risk assessment is determined by the pH effect. Nevertheless, the classical risk
characterisation ratio (RCR), based on PEC (predicted environmental concentration) and PNEC
(predicted no effect concentration) is calculated. The professional uses on a local scale refer to
applications on agricultural or urban soil. The environmental exposure is assessed based on data and
a modelling tool. The modelling FOCUS/ Exposit tool is used to assess terrestrial and aquatic
exposure (typically conceived for biocidal applications).

Details and scaling approach indications are reported in the specific scenarios.
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Methodologqy used for occupational exposure assessment

By definition an exposure scenario (ES) has to describe under which operational conditions (OC) and
risk management measure (RMMs) the substance can be handled safely. This is demonstrated if the
estimated exposure level is below the respective derived no-effect level (DNEL), which is expressed in
the risk characterisation ratio (RCR). For workers, the repeated dose DNEL for inhalation as well as
the acute DNEL for inhalation are based on the respective recommendations of the scientific
committee on occupational exposure limits (SCOEL) being 1 mg/m?® and 4 mg/m?, respectively.

In cases where neither measured data nor analogous data are available, occupational exposure is
assessed with the aid of a modelling tool. At the first tier screening level, the MEASE tool
(http://www.ebrc.de/mease.html) is used to assess inhalation exposure according to the ECHA
guidance (R.14).

Since the SCOEL recommendation refers to respirable dust while the exposure estimates in MEASE
reflect the inhalable fraction, an additional safety margin is inherently included in the exposure
scenarios below when MEASE has been used to derive exposure estimates.

Methodology used for consumer exposure assessment

By definition an ES has to describe under which conditions the substances, preparation or articles can
be handled safely. In cases where neither measured data nor analogous data are available, exposure
is assessed with the aid of a modelling tool.

For consumers, the repeated dose DNEL for inhalation as well as the acute DNEL for inhalation are
based on the respective recommendations of the Scientific Committee on Occupational Exposure
Limits (SCOEL), being 1 mg/m® and 4 mg/m?, respectively.

For inhalation exposure to powders the data, derived from van Hemmen (van Hemmen, 1992:
Agricultural pesticide exposure data bases for risk assessment. Rev Environ Contam Toxicol. 126: 1-
85.), has been used to calculate the inhalation exposure. The inhalation exposure for consumers is
estimated at 15 pg/hr or 0.25 pg/min. For larger tasks the inhalation exposure is expected to be
higher. A factor of 10 is suggested when the product amount exceeds 2.5 kg, resulting in the
inhalation exposure of 150 ug/hr. To convert these values in mg/m?® a default value of 1.25 m?hr for
the breathing volume under light working conditions will be assumed (van Hemmen, 1992) giving 12
pg/m? for small tasks and 120 pg/m? for larger tasks.

When the preparation or substance is applied in granular form or as tablets, reduced exposure to dust
was assumed. To take this into account if data about particle size distribution and attrition of the
granule are lacking, the model for powder formulations is used, assuming a reduction in dust formation
by 10 % according to Becks and Falks (Manual for the authorisation of pesticides. Plant protection
products. Chapter 4 Human toxicology; risk operator, worker and bystander, version 1.0., 2006).

For dermal exposure and exposure to the eye a qualitative approach has been followed, as no DNEL
could be derived for this route due to the irritating properties of calcium oxide. Oral exposure was not
assessed as this is not a foreseeable route of exposure regarding the uses addressed.
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Since the SCOEL recommendation refers to respirable dust while the exposure estimates by the
model from van Hemmen reflect the inhalable fraction, an additional safety margin is inherently
included in the exposure scenarios below, i.e. the exposure estimates are very conservative.

The exposure assessment of natural hydraulic lime professional and industrial and consumer use is
performed and organized. An overview of the scenarios and the coverage of substance life cycle is
presented in Table 1.
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ES number 9.1: Manufacture and industrial uses of aqueous
solutions of lime substances

Exposure Scenario Format (1) addressing uses carried out by workers

1. Title

Free short title Manufacture and industrial uses of aqueous solutions of lime substances

SU3, SU1, SU2a, SU2b, SU4, SU5, SU6a, SU6Bb, SU7, SU8, SU9, SU10, SU11, SU12, SU13, SU14, SU15,
SuU16, SU17, SU18, SU19, SU20, SU23, SU24
Systematic title PC1, PC2, PC3, PC7, PC8, PC9a, PC9b, PC11, PC12, PC13, PC14, PC15, PC16, PC17, PC18, PC19, PC20,
based on use PC21, PC23, PC24, PC25, PC26, PC27, PC28, PC29, PC30, PC31, PC32, PC33, PC34, PC35, PC36, PC37,
descriptor PC38, PC39, PC40
AC1, AC2, AC3, AC4, AC5, AC6, AC7, AC8, AC10, AC11, AC13
(appropriate PROCs and ERCs are given in Section 2 below)

Processes, tasks

and/or activities Processes, tasks and/or activities covered are described in Section 2 below.
covered
az?ﬁ‘s)zment The assessment of inhalation exposure is based on the exposure estimation tool MEASE.

2. Operational conditions and risk management measures

PROC/ERC REACH definition Involved tasks
PROC 1 Use in closed process, no likelihood of exposure
PROC 2 Use in closed, continuous process with occasional
controlled exposure
PROC 3 Use in closed batch process (synthesis or formulation)
Use in batch and other process (synthesis) where
PROC 4 . :
opportunity for exposure arises
Mixing or blending in batch processes for formulation of
PROC 5 preparations and articles (multistage and/or significant
contact)
PROC 7 Industrial spraying

Transfer of substance or preparation
PROC 8a (charging/discharging) from/to vessels/large containers at
non-dedicated facilities

Transfer of substance or preparation (charging/

PROC 8b discharging) from/to vessels/large containers at dedicated
facilities
PROC 9 Transfer of substance or preparation into small containers Further information is provided in the ECHA
(dedicated filling line, including weighing) Guidance on information requirements and
T - chemical safety assessment, Chapter R.12: Use
PROC 10 Roller application or brushing descriptor system (ECHA-2010-G-05-EN).
PROC 12 Use of blowing agents in manufacture of foam
PROC 13 Treatment of articles by dipping and pouring
PROC 14 Production of preparations or articles_ by _tabletting,
compression, extrusion, pelletisation
PROC 15 Use as laboratory reagent
PROC 16 Using material as fuel sources, limited exposure to

unburned product to be expected

Lubrication at high energy conditions and in partly open

PROC 17

process
PROC 18 Greasing at high energy conditions
PROC 19 Hand-mixing with intimate contact and only PPE available
ERC 1-7,12 Manufacture, formulation and all types of industrial uses
ERC 10, 11 Wide-dispersive outdoor and indoor use of long-life

articles and materials

Page 10 of 84
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2.1 Control of workers exposure

Product characteristic

According to the MEASE approach, the substance-intrinsic emission potential is one of the main exposure determinants. This is
reflected by an assignment of a so-called fugacity class in the MEASE tool. For operations conducted with solid substances at
ambient temperature the fugacity is based on the dustiness of that substance. Whereas in hot metal operations, fugacity is
temperature based, taking into account the process temperature and the melting point of the substance. As a third group, high
abrasive tasks are based on the level of abrasion instead of the substance intrinsic emission potential. The spraying of aqueous
solutions (PROC7 and 11) is assumed to be involved with a medium emission.

PROC Used in preparation? Content_m Physical form Emission potential
preparation

PROC 7 not restricted aqueous solution medium

All other not restricted aqueous solution very low

applicable PROCs q ry

Amounts used

The actual tonnage handled per shift is not considered to influence the exposure as such for this scenario. Instead, the combination of
the scale of operation (industrial vs. Professional) and level of containment/automation (as reflected in the PROC) is the main
determinant of the process intrinsic emission potential.

Frequency and duration of use/exposure

PROC Duration of exposure
PROC 7 < 240 minutes

All other . .
applicable PROCs 480 minutes (not restricted)

Human factors not influenced by risk management

The shift breathing volume during all process steps reflected in the PROCs is assumed to be 10 m¥shift (8 hours).

Other given operational conditions affecting workers exposure

Since aqueous solutions are not used in hot-metallurgical processes, operational conditions (e.g. process temperature and process
pressure) are not considered relevant for occupational exposure assessment of the conducted processes.

Technical conditions and measures at process level (source) to prevent release

Risk management measures at the process level (e.g. containment or segregation of the emission source) are generally not required
in the processes.

Technical conditions and measures to control dispersion from source towards the worker

Localised controls Efficiency of LC
PROC Level of separation (LC) (according to Further information
MEASE)
Any potentially required local exhaust
PROC 7 separation of workers from the ventilation 78 % -
emission source is indicated
above under “Frequency and
duration of exposure”. A
PROC 19 reduction _of exposure duration not applicable na )
can be achieved, for example, by
the installation of ventilated
(positive pressure) control rooms
or by removing the worker from
All other workplaces involved with not required na -
applicable PROCs relevant exposure.

Organisational measures to prevent /limit releases, dispersion and exposure

Avoid inhalation or ingestion. General occupational hygiene measures are required to ensure a safe handling of the substance. These
measures involve good personal and housekeeping practices (i.e. regular cleaning with suitable cleaning devices), no eating and
smoking at the workplace, the wearing of standard working clothes and shoes unless otherwise stated below. Shower and change
clothes at end of work shift. Do not wear contaminated clothing at home. Do not blow dust off with compressed air.
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Conditions and measures related to personal protection, hygiene and health evaluation

RPE efficiency e Further personal
N . Specification of . .
(assigned protection gloves protective equipment
factor, APF) (PPE)

Specification of respiratory

PROC protective equipment (RPE)

Eye protection equipment
(e.g. goggles or visors)
PROC 7 FFP1 mask APF=4 Since natural must be wor, unless

g potential contact with the
hy.drauhclllme (NHL) eye can be excluded by the
is considered as

irritating to skin, the naiture_ ancj typT of
use of protective application {lre. closed
gloves is mandatory process). Additionally, face

. protection, protective
not required na forall process steps. clothing and safety shoes

are required to be worn as
appropriate.

All other
applicable PROCs

Any RPE as defined above shall only be worn if the following principles are implemented in parallel: The duration of work (compare
with “duration of exposure” above) should reflect the additional physiological stress for the worker due to the breathing resistance and
mass of the RPE itself, due to the increased thermal stress by enclosing the head. In addition, it shall be considered that the worker’s
capability of using tools and of communicating are reduced during the wearing of RPE.

For reasons as given above, the worker should therefore be (i) healthy (especially in view of medical problems that may affect the use
of RPE), (ii) have suitable facial characteristics reducing leakages between face and mask (in view of scars and facial hair). The
recommended devices above which rely on a tight face seal will not provide the required protection unless they fit the contours of the
face properly and securely.

The employer and self-employed persons have legal responsibilities for the maintenance and issue of respiratory protective devices
and the management of their correct use in the workplace. Therefore, they should define and document a suitable policy for a
respiratory protective device programme including training of the workers.

An overview of the APFs of different RPE (according to BS EN 529:2005) can be found in the glossary of MEASE.

2.2 Control of environmental exposure

Amounts used

The daily and annual amount per site (for point sources) is not considered to be the main determinant for environmental exposure.

Frequency and duration of use

Intermittent (< 12 time per year) or continuous use/release

Environment factors not influenced by risk management

Flow rate of receiving surface water: 18000 m®/day

Other given operational conditions affecting environmental exposure

Effluent discharge rate: 2000 m¥day

Technical onsite conditions and measures to reduce or limit discharges, air emissions and releases to soil

Risk management measures related to the environment aim to avoid discharging lime solutions into municipal wastewater or to
surface water, in case such discharges are expected to cause significant pH changes. Regular control of the pH value during
introduction into open waters is required. In general discharges should be carried out such that pH changes in receiving surface
waters are minimised (e.g. through neutralisation). In general most aquatic organisms can tolerate pH values in the range of 6-9. This
is also reflected in the description of standard OECD tests with aquatic organisms. The justification for this risk management measure
can be found in the introduction section.

Conditions and measures related to waste

Solid industrial waste of lime should be reused or discharged to the industrial wastewater and further neutralized if needed.
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3. Exposure estimation and reference to its source

Occupational exposure

The exposure estimation tool MEASE was used for the assessment of inhalation exposure. The risk characterisation ratio (RCR) is
the quotient of the refined exposure estimate and the respective DNEL (derived no-effect level) and has to be below 1 to demonstrate
a safe use. For inhalation exposure, the RCR is based on the DNEL for natural hydraulic lime (NHL) of 1 mg/m? (as respirable dust)
and the respective inhalation exposure estimate derived using MEASE (as inhalable dust). Thus, the RCR includes an additional
safety margin since the respirable fraction being a sub-fraction of the inhalable fraction according to EN 481.

Method used for
dermal exposure
assessment

Method used for inhalation
exposure assessment

Inhalation exposure
estimate (RCR)

Dermal exposure estimate

PROC (RCR)

Since natural hydraulic lime (NHL) is considered as
irritating to skin, dermal exposure has to be
minimised as far as technically feasible. A DNEL
for dermal effects has not been derived. Thus,
dermal exposure is not assessed in this exposure
scenario.

PROC 1, 2, 3, 4, 5,
7, 8a, 8b, 9, 10, 12,
13, 14, 15, 16, 17,
18,19

<1 mg/m?(0.001 -

MEASE 0.66)

Environmental exposure

The environmental exposure assessment is only relevant for the aquatic environment, when applicable including STPs/WWTPs, as
emissions of natural hydraulic lime (NHL) in the different life-cycle stages (production and use) mainly apply to (waste) water. The
aquatic effect and risk assessment only deal with the effect on organisms/ecosystems due to possible pH changes related to OH-
discharges, being the toxicity of Ca2+ is expected to be negligible compared to the (potential) pH effect. Only the local scale is being
addressed, including municipal sewage treatment plants (STPs) or industrial waste water treatment plants (WWTPs) when applicable,
both for production and industrial use as any effects that might occur would be expected to take place on a local scale. The high
water solubility and very low vapour pressure indicate that natural hydraulic lime (NHL) will be found predominantly in water.
Significant emissions or exposure to air are not expected due to the low vapour pressure of lime substance. Significant emissions or
exposure to the terrestrial environment are not expected either for this exposure scenario. The exposure assessment for the aquatic
environment will therefore only deal with the possible pH changes in STP effluent and surface water related to the OH- discharges at
the local scale. The exposure assessment is approached by assessing the resulting pH impact: the surface water pH should not

increase above 9.

Environmental

The production of natural hydraulic lime (NHL) can potentially result in an aquatic emission and locally increase
the natural hydraulic lime (NHL) concentration and affect the pH in the aquatic environment. When the pH is not
neutralised, the discharge of effluent from natural hydraulic lime (NHL) production sites may impact the pH in

emissions the receiving water. The pH of effluents is normally measured very frequently and can be neutralised easily as
often required by national laws.
Exposure Waste water from natural hydraulic lime (NHL) production is an inorganic wastewater stream and therefore

concentration in
waste water
treatment plant
(WWTP)

there is no biological treatment. Therefore, wastewater streams from natural hydraulic lime (NHL) production
sites will normally not be treated in biological waste water treatment plants (WWTPs), but can be used for pH
control of acid wastewater streams that are treated in biological WWTPs.

Exposure
concentration in
aquatic pelagic

When natural hydraulic lime (NHL) is emitted to surface water, sorption to particulate matter and sediment will
be negligible. When lime is rejected to surface water, the pH may increase, depending on the buffer capacity of
the water. The higher the buffer capacity of the water, the lower the effect on pH will be. In general the buffer
capacity preventing shifts in acidity or alkalinity in natural waters is regulated by the equilibrium between carbon

compartment dioxide (COy), the bicarbonate ion (HCO3-) and the carbonate ion (CO32-).

Exposure The sediment compartment is not included in this ES, because it is not considered relevant for lime substance:
concentration in when natural hydraulic lime (NHL) is emitted to the aquatic compartment, sorption of to sediment particles is
sediments negligible.

Exposure

concentrations in
soil and
groundwater

The terrestrial compartment is not included in this exposure scenario, because it is not considered to be
relevant.

Exposure
concentration in
atmospheric
compartment

The air compartment is not included in this CSA because it is considered not relevant for lime substance: when
emitted to air as an aerosol in water, natural hydraulic lime (NHL) is neutralised as a result of its reaction with
CO2 (or other acids), into HCO3- and Ca2+. Subsequently, the salts (e.g. calcium(bi)carbonate) are washed out
from the air and thus the atmospheric emissions of neutralised natural hydraulic lime (NHL) largely end up in
soil and water.
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Exposure
concentration
relevant for the [ Bioaccumulation in organisms is not relevant for lime substance: a risk assessment for secondary poisoning is
food chain | therefore not required.

(secondary
poisoning)

4. Guidance to DU to evaluate whether he works inside the boundaries set by the ES

Occupational exposure

The DU works inside the boundaries set by the ES if either the proposed risk management measures as described above are met or
the downstream user can demonstrate on his own that his operational conditions and implemented risk management measures are
adequate. This has to be done by showing that they limit the inhalation and dermal exposure to a level below the respective DNEL
(given that the processes and activities in question are covered by the PROCs listed above) as given below. If measured data are not
available, the DU may make use of an appropriate scaling tool such as MEASE (www.ebrc.de/mease.html) to estimate the associated
exposure. The dustiness of the substance used can be determined according to the MEASE glossary. For example, substances with
a dustiness less than 2.5 % according to the Rotating Drum Method (RDM) are defined as “low dusty”, substances with a dustiness
less than 10 % (RDM) are defined as “medium dusty” and substances with a dustiness 210 % are defined as “high dusty”.

DNELiphaiation: 1 mg/m? (as respirable dust)

Important note: The DU has to be aware of the fact that apart from the long-term DNEL given above, a DNEL for acute effects exists
at a level of 4 mg/m?3. By demonstrating a safe use when comparing exposure estimates with the long-term DNEL, the acute DNEL is
therefore also covered (according to R.14 guidance, acute exposure levels can be derived by multiplying long-term exposure
estimates by a factor of 2). When using MEASE for the derivation of exposure estimates, it is noted that the exposure duration should
only be reduced to half-shift as a risk management measure (leading to an exposure reduction of 40 %).

Environmental exposure

If a site does not comply with the conditions stipulated in the safe use ES, it is recommended to apply a tiered approach to perform a
more site-specific assessment. For that assessment, the following stepwise approach is recommended.

Tier 1: retrieve information on effluent pH and the contribution of the natural hydraulic lime (NHL) on the resulting pH. Should the pH
be above 9 and be predominantly attributable to lime, then further actions are required to demonstrate safe use.

Tier 2a: retrieve information on receiving water pH after the discharge point. The pH of the receiving water shall not exceed the value
of 9. If the measures are not available, the pH in the river can be calculated as follows:

Qeijuen %10 pHeffluent + Qriverups tream *10 pHupstream

QOriverupstream + Qeffluent

pHriver = Lo,

(Eq 1)
Where:
Q effluent refers to the effluent flow (in m¥day)
Q river upstream refers to the upstream river flow (in m*/day)
pH effluent refers to the pH of the effluent
pH upstream river refers to the pH of the river upstream of the discharge point
Please note that initially, default values can be used:
e Qrriver upstream flows: use the 10th of existing measurements distribution or use default value of 18000 m*/day
e Q effluent: use default value of 2000 m¥*day
e  The upstream pH is preferably a measured value. If not available, one can assume a neutral pH of 7 if this can be
justified.
Such equation has to be seen as a worst case scenario, where water conditions are standard and not case specific.

Tier 2b: Equation 1 can be used to identify which effluent pH causes an acceptable pH level in the receiving body. In order to do so,
pH of the river is set at value 9 and pH of the effluent is calculated accordingly (using default values as reported previously, if
necessary). As temperature influences lime solubility, pH effluent might require to be adjusted on a case-by-case basis. Once the
maximum admissible pH value in the effluent is established, it is assumed that the OH- concentrations are all dependent on lime
discharge and that there is no buffer capacity conditions to consider (this is a unrealistic worst case scenario, which can be modified
where information is available). Maximum load of lime that can be annually rejected without negatively affecting the pH of the
receiving water is calculated assuming chemical equilibrium. OH- expressed as moles/litre are multiplied by average flow of the
effluent and then divided by the molar mass of the lime substance.
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Tier 3: measure the pH in the receiving water after the discharge point. If pH is below 9, safe use is reasonably demonstrated and the
ES ends here. If pH is found to be above 9, risk management measures have to be implemented: the effluent has to undergo
neutralisation, thus ensuring safe use of lime during production or use phase.

TIER 1

Retrieve information on
effluent pH if predominantly
caused by lime

Compliance check with ES
es i ——3]
@ 1 succesfully completed

no

TIER 2 \

Calculate receiving water pH based on dilution Hu, mriver ?
pHriver = log((Qeffluent * 10°pHeffluent + ream (m3/d) | 180000 |
Qriverupstream * 10°pHupstreamriver)/ ) ffluent (m3/d 2000
| (Qriverupstream+Qeffuent)) Dilution factor 10

|

yes > Compliance check with ES
succesfully completed

Calculate max admissible effluent pH based on
Retrieve information on dilution
lime rejection concentration ) (pHriver=9) = log((Qeffluent * 10*pHeffluent +
& use conversion table Qri * 100 iver)/
(Qriverupstream+Qeffuent))

Is tonn<max t?
or Is pH shift
acceptable?

yes Compliance check with ES
succesfully completed

—
TIER 3

Measure pH in receiving
water & dependency on
other sources than lime

l

no

| Compliance check with ES
Vi= —’ succesfully completed
RMM: neutralise Compliance check with ES
the effluent succesfully completed
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ES number 9.2: Manufacture and industrial uses of low dusty
solids/powders of lime substances

Exposure Scenario Format (1) addressing uses carried out by workers
1. Title
Free short title Manufacture and industrial uses of low dusty solids/powders of lime substances
SU3, SU1, SU2a, SU2b, SU4, SU5, SU6a, SUBb, SU7, SU8, SU9, SU10, SU11, SU12, SU13, SU14,
SuU15, SU16, SU17, SU18, SU19, SU20, SU23, SU24
Systematic title based PC1, PC2, PC3, PC7, PC8, PC9a, PC9b, PC11, PC12, PC13, PC14, PC15, PC16, PC17, PC18,
ox use descriptor PC19, PC20, PC21, PC23, PC24, PC25, PC26, PC27, PC28, PC29, PC30, PC31, PC32, PC33,
P PC34, PC35, PC36, PC37, PC38, PC39, PC40
AC1, AC2, AC3, AC4, AC5, AC6, AC7, AC8, AC10, AC11, AC13
(appropriate PROCs and ERCs are given in Section 2 below)
Processes, tasks
and/or activities Processes, tasks and/or activities covered are described in Section 2 below.
covered
Assessment Method The assessment of inhalation exposure is based on the exposure estimation tool MEASE.
2. Operational conditions and risk management measures
PROC/ERC REACH definition Involved tasks
PROC 1 Use in closed process, no likelihood of exposure
PROC 2 Use in clo_sed, continuous process with
occasional controlled exposure
PROC 3 Use in closed batch process (synthesis or
formulation)
Use in batch and other process (synthesis) where
PROC 4 . :
opportunity for exposure arises
Mixing or blending in batch processes for
PROC 5 formulation of preparations and articles
(multistage and/or significant contact)
PROC 6 Calendering operations
PROC 7 Industrial spraying
Transfer of substance or preparation
PROC 8a (charging/discharging) from/to vessels/large
containers at non-dedicated facilities . o ] .
Transfer of substance or preparation (charging/ Further information is provided in the ECHA
PROC 8b discharging) from/to vessels/large containers at Guidance on information requirements and
dedicated facilities chemical safety assessment, Chapter R.12: Use
Transfer of substance or preparation into small descriptor system (ECHA-2010-G-05-EN).
PROC 9 containers (dedicated filling line, including
weighing)
PROC 10 Roller application or brushing
PROC 13 Treatment of articles by dipping and pouring
PROC 14 Prc_)duction of pre_parations or articles_by_
tabletting, compression, extrusion, pelletisation
PROC 15 Use as laboratory reagent
Using material as fuel sources, limited exposure
PROC 16 to unburned product to be expected
PROC 17 Lubrication at high energy conditions and in partly
open process
PROC 18 Greasing at high energy conditions
PROC 19 Hand-mixing with intimgte contact and only PPE
available
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PROC 21 Low energy manlp.ulatlon of substances bound in
materials and/or articles
Potentially closed processing operations with
PROC 22 minerals/metals at elevated temperature
Industrial setting
PROC 23 Open processing and transfer operations with
minerals/metals at elevated temperature
PROC 24 High (mechanigal) energy work-up of_ substances
bound in materials and/or articles
PROC 25 Other hot work operations with metals
PROC 26 Handling of solid inorganic substances at ambient
temperature
PROC 27a Production of metal powders (hot processes)
PROC 27b Production of metal powders (wet processes)
ERC 1-7, 12 Manufacture,_formulgtion and all types of
industrial uses
ERC 10, 11 Wlde-dlsperslve o_utdoor and |ndqor use of long-
life articles and materials

2.1 Control of workers exposure

Product characteristic

According to the MEASE approach, the substance-intrinsic emission potential is one of the main exposure determinants. This is
reflected by an assignment of a so-called fugacity class in the MEASE tool. For operations conducted with solid substances at
ambient temperature the fugacity is based on the dustiness of that substance. Whereas in hot metal operations, fugacity is
temperature based, taking into account the process temperature and the melting point of the substance. As a third group, high
abrasive tasks are based on the level of abrasion instead of the substance intrinsic emission potential.

PROC Used in preparation? Content_ln Physical form Emission potential
preparation
PROC 22, 23, 25, 27a not restricted solid/powder, high
molten
PROC 24 not restricted solid/powder high
All other applicable . .
PROCs not restricted solid/powder low

Amounts used

The actual tonnage handled per shift is not considered to influence the exposure as such for this scenario. Instead, the
combination of the scale of operation (industrial vs. Professional) and level of containment/automation (as reflected in the
PROC) is the main determinant of the process intrinsic emission potential.

Frequency and duration of use/exposure

PROC Duration of exposure
PROC 22 < 240 minutes

All other applicable ; -
PROCs 480 minutes (not restricted)

Human factors not influenced by risk management

The shift breathing volume during all process steps reflected in the PROCs is assumed to be 10 m¥shift (8 hours).

Other given operational conditions affecting workers exposure

Operational conditions like process temperature and process pressure are not considered relevant for occupational exposure
assessment of the conducted processes. In process steps with considerably high temperatures (i.e. PROC 22, 23, 25), the
exposure assessment in MEASE is however based on the ratio of process temperature and melting point. As the associated
temperatures are expected to vary within the industry the highest ratio was taken as a worst case assumption for the exposure
estimation. Thus all process temperatures are automatically covered in this exposure scenario for PROC 22, 23 and PROC 25.

Technical conditions and measures at process level (source) to prevent release

Risk management measures at the process level (e.g. containment or segregation of the emission source) are generally not
required in the processes.
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Technical conditions and measures to control dispersion from source towards the worker

PROC

Level of separation

Localised controls
(LC)

Efficiency of LC
(according to MEASE)

Further information

PROC 7,17, 18

PROC 19

PROC 22, 23, 24, 25,
26, 27a

All other applicable
PROCs

Any potentially required
separation of workers
from the emission
source is indicated
above under
“Frequency and
duration of exposure”.
A reduction of exposure
duration can be
achieved, for example,
by the installation of
ventilated (positive
pressure) control rooms
or by removing the
worker from workplaces
involved with relevant
exposure.

general ventilation

17 %

not applicable

na

local exhaust ventilation

78 %

not required

na

Organisational measures to prevent /limit releases, dispersion and exposure

Avoid inhalation or ingestion. General occupational hygiene measures are required to ensure a safe handling of the substance.
These measures involve good personal and housekeeping practices (i.e. regular cleaning with suitable cleaning devices), no
eating and smoking at the workplace, the wearing of standard working clothes and shoes unless otherwise stated below.
Shower and change clothes at end of work shift. Do not wear contaminated clothing at home. Do not blow dust off with

compressed air.

Conditions and measures related to personal protection, hygiene and health evaluation

PROC

Specification of
respiratory protective
equipment (RPE)

RPE efficiency
(assigned protection
factor, APF)

Specification of
gloves

Further personal
protective equipment
(PPE)

PROC 22, 24, 27a

FFP1 mask

APF=4

All other applicable
PROCs

not required

na

Since natural hydraulic
lime (NHL) is
considered as irritating
to skin, the use of
protective gloves is
mandatory for all
process steps.

Eye protection
equipment (e.g.
goggles or visors) must
be worn, unless
potential contact with
the eye can be
excluded by the nature
and type of application
(i.e. closed process).
Additionally, face
protection, protective
clothing and safety
shoes are required to
be worn as appropriate.

Any RPE as defined above shall only be worn if the following principles are implemented in parallel: The duration of work
(compare with “duration of exposure” above) should reflect the additional physiological stress for the worker due to the breathing
resistance and mass of the RPE itself, due to the increased thermal stress by enclosing the head. In addition, it shall be
considered that the worker’s capability of using tools and of communicating are reduced during the wearing of RPE.

For reasons as given above, the worker should therefore be (i) healthy (especially in view of medical problems that may affect
the use of RPE), (ii) have suitable facial characteristics reducing leakages between face and mask (in view of scars and facial
hair). The recommended devices above which rely on a tight face seal will not provide the required protection unless they fit the
contours of the face properly and securely.
The employer and self-employed persons have legal responsibilities for the maintenance and issue of respiratory protective
devices and the management of their correct use in the workplace. Therefore, they should define and document a suitable
policy for a respiratory protective device programme including training of the workers.
An overview of the APFs of different RPE (according to BS EN 529:2005) can be found in the glossary of MEASE.
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2.2 Control of environmental exposure

Amounts used

The daily and annual amount per site (for point sources) is not considered to be the main determinant for environmental
exposure.

Frequency and duration of use

Intermittent (< 12 time per year) or continuous use/release

Environment factors not influenced by risk management

Flow rate of receiving surface water: 18000 m3day

Other given operational conditions affecting environmental exposure

Effluent discharge rate: 2000 m*/day

Technical onsite conditions and measures to reduce or limit discharges, air emissions and releases to soil

Risk management measures related to the environment aim to avoid discharging lime solutions into municipal wastewater or to
surface water, in case such discharges are expected to cause significant pH changes. Regular control of the pH value during
introduction into open waters is required. In general discharges should be carried out such that pH changes in receiving surface
waters are minimised (e.g. through neutralisation). In general most aquatic organisms can tolerate pH values in the range of 6-9.
This is also reflected in the description of standard OECD tests with aquatic organisms. The justification for this risk
management measure can be found in the introduction section.

Conditions and measures related to waste

Solid industrial waste of lime should be reused or discharged to the industrial wastewater and further neutralized if needed.

3. Exposure estimation and reference to its source

Occupational exposure

The exposure estimation tool MEASE was used for the assessment of inhalation exposure. The risk characterisation ratio (RCR)
is the quotient of the refined exposure estimate and the respective DNEL (derived no-effect level) and has to be below 1 to
demonstrate a safe use. For inhalation exposure, the RCR is based on the DNEL for natural hydraulic lime (NHL) of 1 mg/m? (as
respirable dust) and the respective inhalation exposure estimate derived using MEASE (as inhalable dust). Thus, the RCR
includes an additional safety margin since the respirable fraction being a sub-fraction of the inhalable fraction according to EN
481.

Method used for
PROC inhalation exposure
assessment

Method used for
dermal exposure
assessment

Inhalation exposure
estimate (RCR)

Dermal exposure
estimate (RCR)

Since natural hydraulic lime (NHL) is considered
as irritating to skin, dermal exposure has to be
minimised as far as technically feasible. A DNEL

PROC 1, 2,3,4,5,6,
7, 8a, 8b, 9, 10, 13, 14,

3 _
;g’ ;g’ ;Z’ ;g’ ;g’ gjl,a MEASE <1 mg/m?(0.01-0.83) for dermal effects has not been derived. Thus,
27;9 PED e e ’ dermal exposure is not assessed in this exposure

scenario.

Environmental emissions

The environmental exposure assessment is only relevant for the aquatic environment, when applicable including STPs/WWTPs,
as emissions of natural hydraulic lime (NHL) in the different life-cycle stages (production and use) mainly apply to (waste) water.
The aquatic effect and risk assessment only deal with the effect on organisms/ecosystems due to possible pH changes related
to OH- discharges, being the toxicity of Ca2+ is expected to be negligible compared to the (potential) pH effect. Only the local
scale is being addressed, including municipal sewage treatment plants (STPs) or industrial waste water treatment plants
(WWTPs) when applicable, both for production and industrial use as any effects that might occur would be expected to take
place on a local scale. The high water solubility and very low vapour pressure indicate that natural hydraulic lime (NHL) will be
found predominantly in water. Significant emissions or exposure to air are not expected due to the low vapour pressure of
natural hydraulic lime (NHL). Significant emissions or exposure to the terrestrial environment are not expected either for this
exposure scenario. The exposure assessment for the aquatic environment will therefore only deal with the possible pH changes
in STP effluent and surface water related to the OH- discharges at the local scale. The exposure assessment is approached by
assessing the resulting pH impact: the surface water pH should not increase above 9.

The production of natural hydraulic lime (NHL) can potentially result in an aquatic emission and locally
increase the calcium concentrations and affect the pH in the aquatic environment. When the pH is not
neutralised, the discharge of effluent from natural hydraulic lime (NHL) production sites may impact
the pH in the receiving water. The pH of effluents is normally measured very frequently and can be
neutralised easily as often required by national laws.

Environmental
emissions
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Waste water from natural hydraulic lime (NHL) production is an inorganic wastewater stream and
therefore there is no biological treatment. Therefore, wastewater streams from natural hydraulic lime
(NHL) production sites will normally not be treated in biological waste water treatment plants
(WWTPs), but can be used for pH control of acid wastewater streams that are treated in biological

Exposure
concentration in
waste water treatment
plant (WWTP)

WWTPs.

When natural hydraulic lime (NHL) is emitted to surface water, sorption to particulate matter and
Exposure sediment will be negligible. When lime is rejected to surface water, the pH may increase, depending
concentration in on the buffer capacity of the water. The higher the buffer capacity of the water, the lower the effect on
aquatic pelagic pH will be. In general the buffer capacity preventing shifts in acidity or alkalinity in natural waters is
compartment regulated by the equilibrium between carbon dioxide (CO2), the bicarbonate ion (HCO3-) and the

carbonate ion (CO32-).
Exposure The sediment compartment is not included in this ES, because it is not considered relevant for natural
concentration in hydraulic lime (NHL): when natural hydraulic lime (NHL) is emitted to the aquatic compartment,
sediments sorption to sediment particles is negligible.
Exposure

The terrestrial compartment is not included in this exposure scenario, because it is not considered to

concentrations in soil
be relevant.

and groundwater

The air compartment is not included in this CSA because it is considered not relevant for natural
hydraulic lime (NHL): when emitted to air as an aerosol in water, natural hydraulic lime (NHL) is
neutralised as a result of its reaction with CO2 (or other acids), into HCO3- and Ca2+. Subsequently,
the salts (e.g. calcium(bi)carbonate) are washed out from the air and thus the atmospheric emissions
of neutralised natural hydraulic lime (NHL) largely end up in soil and water.

Exposure
concentration in
atmospheric
compartment

Exposure
concentration
relevant for the food
chain (secondary
poisoning)

Bioaccumulation in organisms is not relevant for natural hydraulic lime (NHL): a risk assessment for
secondary poisoning is therefore not required.

4. Guidance to DU to evaluate whether he works inside the boundaries set by the ES

Occupational exposure

The DU works inside the boundaries set by the ES if either the proposed risk management measures as described above are
met or the downstream user can demonstrate on his own that his operational conditions and implemented risk management
measures are adequate. This has to be done by showing that they limit the inhalation and dermal exposure to a level below the
respective DNEL (given that the processes and activities in question are covered by the PROCs listed above) as given below. If
measured data are not available, the DU may make use of an appropriate scaling tool such as MEASE
(www.ebrc.de/mease.html) to estimate the associated exposure. The dustiness of the substance used can be determined
according to the MEASE glossary. For example, substances with a dustiness less than 2.5 % according to the Rotating Drum
Method (RDM) are defined as “low dusty”, substances with a dustiness less than 10 % (RDM) are defined as “medium dusty”
and substances with a dustiness 210 % are defined as “high dusty”.

DNELhaation: 1 mg/m? (as respirable dust)

Important note: The DU has to be aware of the fact that apart from the long-term DNEL given above, a DNEL for acute effects
exists at a level of 4 mg/m3. By demonstrating a safe use when comparing exposure estimates with the long-term DNEL, the
acute DNEL is therefore also covered (according to R.14 guidance, acute exposure levels can be derived by multiplying long-
term exposure estimates by a factor of 2). When using MEASE for the derivation of exposure estimates, it is noted that the
exposure duration should only be reduced to half-shift as a risk management measure (leading to an exposure reduction of
40 %).
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Environmental exposure

If a site does not comply with the conditions stipulated in the safe use ES, it is recommended to apply a tiered approach to
perform a more site-specific assessment. For that assessment, the following stepwise approach is recommended.

Tier 1: retrieve information on effluent pH and the contribution of the natural hydraulic lime (NHL) on the resulting pH. Should
the pH be above 9 and be predominantly attributable to lime, then further actions are required to demonstrate safe use.

Tier 2a: retrieve information on receiving water pH after the discharge point. The pH of the receiving water shall not exceed the
value of 9. If the measures are not available, the pH in the river can be calculated as follows:

pHriver _ LO%: Qeffzuenl * 10PH€fﬂu€nl + er‘verupstream * 10pHupstream

Qriverupstream + Qeffluent
(Eq 1)

Where:
Q effluent refers to the effluent flow (in m*day)
Q river upstream refers to the upstream river flow (in m*/day)
pH effluent refers to the pH of the effluent
pH upstream river refers to the pH of the river upstream of the discharge point
Please note that initially, default values can be used:

e  Q river upstream flows: use the 10th of existing measurements distribution or use default value of 18000

m3/day
e  Q effluent: use default value of 2000 m¥day

e The upstream pH is preferably a measured value. If not available, one can assume a neutral pH of 7 if this
can be justified.

Such equation has to be seen as a worst case scenario, where water conditions are standard and not case specific.

Tier 2b: Equation 1 can be used to identify which effluent pH causes an acceptable pH level in the receiving body. In order to do
so, pH of the river is set at value 9 and pH of the effluent is calculated accordingly (using default values as reported previously, if
necessary). As temperature influences lime solubility, pH effluent might require to be adjusted on a case-by-case basis. Once
the maximum admissible pH value in the effluent is established, it is assumed that the OH- concentrations are all dependent on
lime discharge and that there is no buffer capacity conditions to consider (this is a unrealistic worst case scenario, which can be
modified where information is available). Maximum load of lime that can be annually rejected without negatively affecting the pH
of the receiving water is calculated assuming chemical equilibrium. OH- expressed as moles/litre are multiplied by average flow
of the effluent and then divided by the molar mass of the natural hydraulic lime (NHL).

Tier 3: measure the pH in the receiving water after the discharge point. If pH is below 9, safe use is reasonably demonstrated
and the ES ends here. If pH is found to be above 9, risk management measures have to be implemented: the effluent has to
undergo neutralisation, thus ensuring safe use of lime during production or use phase.
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TIER

Retrieve information on
effluent pH if predominantly
caused by lime

Compliance check with ES
es e ——»]
k y succesfully completed

TI.ER 2
Calculate receiving water pH based on dilution mriver 7
pHriver = log((Qeffluent * 10°pHeffluent + ream (m3jd) | 180000 |
Qriverupstream * 104pHupstreamriver)/ ) ffluent (m3/d 2000
| (Qriverupstream+Qeffuent)) Dilution factor 10

s receiving
water pH
<9?

yes > Compliance check with ES
succesfully completed

no

Calculate max admissible effluent pH based on
Retrieve information on dilution

lime rejection :n‘noentratinn ) (pHriver=9) = log((Qeffluent * 10ApHeffluent +
& use conversion table Qriverupstream * 10°pHupstreamriver)/
(Qriverupstream+Qeffuent))

yes Compliance check with ES
3 succesfully completed

Is tonn<manx t?
or Is pH shift
acceptable?

=
TIER 3 |

Measure pH in receiving
water & dependency on
other sources than lime

| Compliance check with ES
yes succesfully completed
10
RMM: neutralise Compliance check with ES
the effluent succesfully completed
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ES number 9.3: Manufacture and industrial uses of medium dusty
solids/powders of lime substances

Exposure Scenario Format (1) addressing uses carried out by workers

1. Title

Free short title Manufacture and industrial uses of medium dusty solids/powders of lime substances

SU3, SU1, SU2a, SU2b, SU4, SU5, SU6a, SUBb, SU7, SU8, SU9, SU10, SU11, SU12, SU13, SU14,
SuU15, SU16, SU17, SU18, SU19, SU20, SU23, SU24
PC1, PC2, PC3, PC7, PC8, PC9a, PC9b, PC11, PC12, PC13, PC14, PC15, PC16, PC17, PC18,
PC19, PC20, PC21, PC23, PC24, PC25, PC26, PC27, PC28, PC29, PC30, PC31, PC32, PC33,
PC34, PC35, PC36, PC37, PC38, PC39, PC40
AC1, AC2, AC3, AC4, AC5, AC6, AC7, AC8, AC10, AC11, AC13
(appropriate PROCs and ERCs are given in Section 2 below)

Systematic title based
on use descriptor

Processes, tasks

and/or activities Processes, tasks and/or activities covered are described in Section 2 below.
covered
Assessment Method The assessment of inhalation exposure is based on the exposure estimation tool MEASE.

2. Operational conditions and risk management measures

PROC/ERC REACH definition Involved tasks
PROC 1 Use in closed process, no likelihood of exposure
PROC 2 Use in clo_sed, continuous process with
occasional controlled exposure
PROC 3 Use in closed batch process (synthesis or
formulation)
PROC 4 Use in batch and other process (synthesis) where

opportunity for exposure arises
Mixing or blending in batch processes for
PROC 5 formulation of preparations and articles
(multistage and/or significant contact)

PROC 7 Industrial spraying

Transfer of substance or preparation

PROC 8a (charging/discharging) from/to vessels/large
containers at non-dedicated facilities

Transfer of substance or preparation (charging/

PROC 8b discharging) from/to vessels/large containers at
dedicated facilities Further information is provided in the ECHA
Transfer of substance or preparation into small Guidance on information requirements and
PROC 9 containers (dedicated flIIIng line, inClUding chemical Safety assessment, Chapter R.12: Use
weighing) descriptor system (ECHA-2010-G-05-EN).
PROC 10 Roller application or brushing
PROC 13 Treatment of articles by dipping and pouring
PROC 14 Prc_)duction of pre_parations or articles_by_
tabletting, compression, extrusion, pelletisation
PROC 15 Use as laboratory reagent
PROC 16 Using material as fuel sources, limited exposure

to unburned product to be expected
Lubrication at high energy conditions and in partly

PROC 17
open process
PROC 18 Greasing at high energy conditions
PROC 19 Hand-mixing with intimgte contact and only PPE
available
Potentially closed processing operations with
PROC 22 minerals/metals at elevated temperature

Industrial setting
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PROC 23 Open processing and transfer operations with
minerals/metals at elevated temperature

PROC 24 High (mechanigal) energy work-up of_ substances

bound in materials and/or articles
PROC 25 Other hot work operations with metals
PROC 26 Handling of solid inorganic substances at ambient
temperature

PROC 27a Production of metal powders (hot processes)

PROC 27b Production of metal powders (wet processes)

ERC 1-7, 12 Manufacture,_formulgtion and all types of

industrial uses
ERC 10, 11 Wlde-dlsperslve o_utdoor and |ndqor use of long-
life articles and materials

2.1 Control of workers exposure

Product characteristic

According to the MEASE approach, the substance-intrinsic emission potential is one of the main exposure determinants. This is
reflected by an assignment of a so-called fugacity class in the MEASE tool. For operations conducted with solid substances at
ambient temperature the fugacity is based on the dustiness of that substance. Whereas in hot metal operations, fugacity is
temperature based, taking into account the process temperature and the melting point of the substance. As a third group, high
abrasive tasks are based on the level of abrasion instead of the substance intrinsic emission potential.

PROC Used in preparation? Content_ln Physical form Emission potential
preparation
PROC 22, 23, 25, 27a not restricted solid/powder, high
molten
PROC 24 not restricted solid/powder high
All other applicable . . .
PROCs not restricted solid/powder medium

Amounts used

The actual tonnage handled per shift is not considered to influence the exposure as such for this scenario. Instead, the
combination of the scale of operation (industrial vs. Professional) and level of containment/automation (as reflected in the
PROC) is the main determinant of the process intrinsic emission potential.

Frequency and duration of use/exposure

PROC Duration of exposure
PROC 7,17, 18, 19, 22 < 240 minutes

All other applicable ; -
PROCs 480 minutes (not restricted)

Human factors not influenced by risk management

The shift breathing volume during all process steps reflected in the PROCs is assumed to be 10 m¥shift (8 hours).

Other given operational conditions affecting workers exposure

Operational conditions like process temperature and process pressure are not considered relevant for occupational exposure
assessment of the conducted processes. In process steps with considerably high temperatures (i.e. PROC 22, 23, 25), the
exposure assessment in MEASE is however based on the ratio of process temperature and melting point. As the associated
temperatures are expected to vary within the industry the highest ratio was taken as a worst case assumption for the exposure
estimation. Thus all process temperatures are automatically covered in this exposure scenario for PROC 22, 23 and PROC 25.

Technical conditions and measures at process level (source) to prevent release

Risk management measures at the process level (e.g. containment or segregation of the emission source) are generally not
required in the processes.
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Technical conditions and measures to control dispersion from source towards the worker

PROC

Level of separation

Localised controls
(LC)

Efficiency of LC
(according to MEASE)

Further information

PROC 1, 2, 15, 27b

PROC 3, 13, 14

PROC 19

All other applicable
PROCs

Any potentially required
separation of workers
from the emission
source is indicated
above under
“Frequency and
duration of exposure”.
A reduction of exposure
duration can be
achieved, for example,
by the installation of
ventilated (positive
pressure) control rooms
or by removing the
worker from workplaces
involved with relevant
exposure.

not required

na

general ventilation

17 %

not applicable

na

local exhaust ventilation

78 %

Organisational measures to prevent /limit releases, dispersion and exposure

Avoid inhalation or ingestion. General occupational hygiene measures are required to ensure a safe handling of the substance.
These measures involve good personal and housekeeping practices (i.e. regular cleaning with suitable cleaning devices), no
eating and smoking at the workplace, the wearing of standard working clothes and shoes unless otherwise stated below.
Shower and change clothes at end of work shift. Do not wear contaminated clothing at home. Do not blow dust off with

compressed air.

Conditions and measures related to personal protection, hygiene and health evaluation

PROC

Specification of
respiratory protective
equipment (RPE)

RPE efficiency
(assigned protection
factor, APF)

Specification of
gloves

Further personal
protective equipment
(PPE)

PROC 4, 5,7, 8a, 8b,

PROCs

9, 10, 16, 17, 18, 19, FFP1 mask APF=4
22, 24, 27a
All other applicable not required na

Since natural hydraulic
lime (NHL) is
considered as irritating
to skin, the use of
protective gloves is
mandatory for all
process steps.

Eye protection
equipment (e.g.
goggles or visors) must
be worn, unless
potential contact with
the eye can be
excluded by the nature
and type of application
(i.e. closed process).
Additionally, face
protection, protective
clothing and safety
shoes are required to
be worn as appropriate.

Any RPE as defined above shall only be worn if the following principles are implemented in parallel: The duration of work
(compare with “duration of exposure” above) should reflect the additional physiological stress for the worker due to the breathing
resistance and mass of the RPE itself, due to the increased thermal stress by enclosing the head. In addition, it shall be
considered that the worker’s capability of using tools and of communicating are reduced during the wearing of RPE.

For reasons as given above, the worker should therefore be (i) healthy (especially in view of medical problems that may affect
the use of RPE), (ii) have suitable facial characteristics reducing leakages between face and mask (in view of scars and facial
hair). The recommended devices above which rely on a tight face seal will not provide the required protection unless they fit the
contours of the face properly and securely.
The employer and self-employed persons have legal responsibilities for the maintenance and issue of respiratory protective
devices and the management of their correct use in the workplace. Therefore, they should define and document a suitable
policy for a respiratory protective device programme including training of the workers.
An overview of the APFs of different RPE (according to BS EN 529:2005) can be found in the glossary of MEASE.
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2.2 Control of environmental exposure

Amounts used

The daily and annual amount per site (for point sources) is not considered to be the main determinant for environmental
exposure.

Frequency and duration of use

Intermittent (< 12 time per year) or continuous use/release

Environment factors not influenced by risk management

Flow rate of receiving surface water: 18000 m3day

Other given operational conditions affecting environmental exposure

Effluent discharge rate: 2000 m*/day

Technical onsite conditions and measures to reduce or limit discharges, air emissions and releases to soil

Risk management measures related to the environment aim to avoid discharging lime solutions into municipal wastewater or to
surface water, in case such discharges are expected to cause significant pH changes. Regular control of the pH value during
introduction into open waters is required. In general discharges should be carried out such that pH changes in receiving surface
waters are minimised (e.g. through neutralisation). In general most aquatic organisms can tolerate pH values in the range of 6-9.
This is also reflected in the description of standard OECD tests with aquatic organisms. The justification for this risk
management measure can be found in the introduction section.

Conditions and measures related to waste

Solid industrial waste of lime should be reused or discharged to the industrial wastewater and further neutralized if needed.

3. Exposure estimation and reference to its source

Occupational exposure

The exposure estimation tool MEASE was used for the assessment of inhalation exposure. The risk characterisation ratio (RCR)
is the quotient of the refined exposure estimate and the respective DNEL (derived no-effect level) and has to be below 1 to
demonstrate a safe use. For inhalation exposure, the RCR is based on the DNEL for natural hydraulic lime (NHL) of 1 mg/m? (as
respirable dust) and the respective inhalation exposure estimate derived using MEASE (as inhalable dust). Thus, the RCR
includes an additional safety margin since the respirable fraction being a sub-fraction of the inhalable fraction according to EN
481.

PROC

Method used for
inhalation exposure

Inhalation exposure
estimate (RCR)

Method used for
dermal exposure

Dermal exposure
estimate (RCR)

assessment assessment
Since natural hydraulic lime (NHL) is considered
PROC1,2,3,4,5,7, as irritating to skin, dermal exposure has to be
8a, 8b, 9, 10, 13, 14, MEASE <1 mg/m? (0.01 - 0.88) minimised as far as technically feasible. A DNEL

15, 16, 17, 18, 19, 22,
23, 24, 25, 26, 27a, 27b

for dermal effects has not been derived. Thus,
dermal exposure is not assessed in this exposure
scenario.

Environmental emissions

The environmental exposure assessment is only relevant for the aquatic environment, when applicable including STPs/WWTPs,
as emissions of natural hydraulic lime (NHL) in the different life-cycle stages (production and use) mainly apply to (waste) water.
The aquatic effect and risk assessment only deal with the effect on organisms/ecosystems due to possible pH changes related
to OH- discharges, being the toxicity of Ca2+ is expected to be negligible compared to the (potential) pH effect. Only the local
scale is being addressed, including municipal sewage treatment plants (STPs) or industrial waste water treatment plants
(WWTPs) when applicable, both for production and industrial use as any effects that might occur would be expected to take
place on a local scale. The high water solubility and very low vapour pressure indicate that natural hydraulic lime (NHL) will be
found predominantly in water. Significant emissions or exposure to air are not expected due to the low vapour pressure of
natural hydraulic lime (NHL). Significant emissions or exposure to the terrestrial environment are not expected either for this
exposure scenario. The exposure assessment for the aquatic environment will therefore only deal with the possible pH changes
in STP effluent and surface water related to the OH- discharges at the local scale. The exposure assessment is approached by
assessing the resulting pH impact: the surface water pH should not increase above 9.

The production of natural hydraulic lime (NHL) can potentially result in an aquatic emission and locally
increase the calcium concentrations and affect the pH in the aquatic environment. When the pH is not
neutralised, the discharge of effluent from natural hydraulic lime (NHL) production sites may impact
the pH in the receiving water. The pH of effluents is normally measured very frequently and can be
neutralised easily as often required by national laws.

Environmental
emissions
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Waste water from natural hydraulic lime (NHL) production is an inorganic wastewater stream and
Exposure therefore there is no biological treatment. Therefore, wastewater streams from natural hydraulic lime
concentration in (NHL) production sites will normally not be treated in biological waste water treatment plants

waste water treatment | (WWTPs), but can be used for pH control of acid wastewater streams that are treated in biological
plant (WWTP) WWTPs.

When natural hydraulic lime (NHL) is emitted to surface water, sorption to particulate matter and

Exposure sediment will be negligible. When lime is rejected to surface water, the pH may increase, depending

concentration in on the buffer capacity of the water. The higher the buffer capacity of the water, the lower the effect on

aquatic pelagic pH will be. In general the buffer capacity preventing shifts in acidity or alkalinity in natural waters is

compartment regulated by the equilibrium between carbon dioxide (CO2), the bicarbonate ion (HCO3-) and the
carbonate ion (CO32-).

Exposure The sediment compartment is not included in this ES, because it is not considered relevant for natural

concentration in hydraulic lime (NHL): when natural hydraulic lime (NHL) is emitted to the aquatic compartment,

sediments sorption of to sediment particles is negligible.

Exposure

The terrestrial compartment is not included in this exposure scenario, because it is not considered to

concentrations in soil
be relevant.

and groundwater

The air compartment is not included in this CSA because it is considered not relevant for natural
hydraulic lime (NHL): when emitted to air as an aerosol in water, natural hydraulic lime (NHL) is
neutralised as a result of its reaction with CO2 (or other acids), into HCO3- and Ca2+. Subsequently,
the salts (e.g. calcium(bi)carbonate) are washed out from the air and thus the atmospheric emissions
of neutralised natural hydraulic lime (NHL) largely end up in soil and water.

Exposure
concentration in
atmospheric
compartment

Exposure
concentration
relevant for the food
chain (secondary
poisoning)

Bioaccumulation in organisms is not relevant for natural hydraulic lime (NHL): a risk assessment for
secondary poisoning is therefore not required.

4. Guidance to DU to evaluate whether he works inside the boundaries set by the ES

Occupational exposure

The DU works inside the boundaries set by the ES if either the proposed risk management measures as described above are
met or the downstream user can demonstrate on his own that his operational conditions and implemented risk management
measures are adequate. This has to be done by showing that they limit the inhalation and dermal exposure to a level below the
respective DNEL (given that the processes and activities in question are covered by the PROCs listed above) as given below. If
measured data are not available, the DU may make use of an appropriate scaling tool such as MEASE
(www.ebrc.de/mease.html) to estimate the associated exposure. The dustiness of the substance used can be determined
according to the MEASE glossary. For example, substances with a dustiness less than 2.5 % according to the Rotating Drum
Method (RDM) are defined as “low dusty”, substances with a dustiness less than 10 % (RDM) are defined as “medium dusty”
and substances with a dustiness 210 % are defined as “high dusty”.

DNELiphaation: 1 mg/m? (as respirable dust)

Important note: The DU has to be aware of the fact that apart from the long-term DNEL given above, a DNEL for acute effects
exists at a level of 4 mg/m?3. By demonstrating a safe use when comparing exposure estimates with the long-term DNEL, the
acute DNEL is therefore also covered (according to R.14 guidance, acute exposure levels can be derived by multiplying long-
term exposure estimates by a factor of 2). When using MEASE for the derivation of exposure estimates, it is noted that the
exposure duration should only be reduced to half-shift as a risk management measure (leading to an exposure reduction of
40 %).
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Environmental exposure

If a site does not comply with the conditions stipulated in the safe use ES, it is recommended to apply a tiered approach to
perform a more site-specific assessment. For that assessment, the following stepwise approach is recommended.

Tier 1: retrieve information on effluent pH and the contribution of the natural hydraulic lime (NHL) on the resulting pH. Should
the pH be above 9 and be predominantly attributable to lime, then further actions are required to demonstrate safe use.

Tier 2a: retrieve information on receiving water pH after the discharge point. The pH of the receiving water shall not exceed the
value of 9. If the measures are not available, the pH in the river can be calculated as follows:

pHrive]/' _ LO%: Qeffzuenl * 10PH€fﬂu€nl + Ql"iverupstr@am * 10pHupstream

Qriverupstream + Qeffluent
Eq 1)

Where:
Q effluent refers to the effluent flow (in m*day)
Q river upstream refers to the upstream river flow (in m*/day)
pH effluent refers to the pH of the effluent
pH upstream river refers to the pH of the river upstream of the discharge point
Please note that initially, default values can be used:

e  Q river upstream flows: use the 10th of existing measurements distribution or use default value of 18000

m3/day
e  Q effluent: use default value of 2000 m¥day

e The upstream pH is preferably a measured value. If not available, one can assume a neutral pH of 7 if this
can be justified.

Such equation has to be seen as a worst case scenario, where water conditions are standard and not case specific.

Tier 2b: Equation 1 can be used to identify which effluent pH causes an acceptable pH level in the receiving body. In order to do
so, pH of the river is set at value 9 and pH of the effluent is calculated accordingly (using default values as reported previously, if
necessary). As temperature influences lime solubility, pH effluent might require to be adjusted on a case-by-case basis. Once
the maximum admissible pH value in the effluent is established, it is assumed that the OH- concentrations are all dependent on
lime discharge and that there is no buffer capacity conditions to consider (this is a unrealistic worst case scenario, which can be
modified where information is available). Maximum load of lime that can be annually rejected without negatively affecting the pH
of the receiving water is calculated assuming chemical equilibrium. OH- expressed as moles/litre are multiplied by average flow
of the effluent and then divided by the molar mass of the natural hydraulic lime (NHL).
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TIER 1

Retrieve information on
effluent pH if predominantly
caused by lime

<[ |

Compliance check with ES
succesfully completed

no

=
TIER 2 \

Calculate receiving water pH based on dilution
pHriver = log((Qeffluent * 10~pHeffluent +
Qriverupstream * 104pHupstreamriver)/

| (Qriverupstream+Qeffuent))

|

Hu mriver P

el ream (m3/d 180000

ffluent (m3/4d 2000
Dilution factor 10

s receiving
water pH
<9?

o[}

Compliance check with ES
succesfully completed

no

I

& use conversion table

Calculate max admissible effluent pH based on
Retrieve information on dilution

lime rejection concentration ) (pHriver=9) = log({(Qeffluent * 10ApHeffluent +

Qriverupstream * 10pHupstreamriver)/
(Qriverupstream+Qeffuent))

Is tonn<manx t?
or Is pH shift
acceptable?

yes Compliance check with ES
succesfully completed

_—
TIER 3 I

Measure pH in receiving
water & dependency on
other sources than lime

Compliance check with ES
succesfully completed

!
<
:
/) inie

Compliance check with ES
succesfully completed

Tier 3: measure the pH in the receiving water after the discharge point. If pH is below 9, safe use is reasonably demonstrated
and the ES ends here. If pH is found to be above 9, risk management measures have to be implemented: the effluent has to
undergo neutralisation, thus ensuring safe use of lime during production or use phase.
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ES number 9.4: Manufacture and industrial uses of high dusty
solids/powders of lime substances

Exposure Scenario Format (1) addressing uses carried out by workers

1. Title

Free short title Manufacture and industrial uses of high dusty solids/powders of lime substances

SU3, SU1, SU2a, SU2b, SU4, SU5, SU6a, SUBb, SU7, SU8, SU9, SU10, SU11, SU12, SU13, SU14,
SuU15, SU16, SU17, SU18, SU19, SU20, SU23, SU24
PC1, PC2, PC3, PC7, PC8, PC9a, PC9b, PC11, PC12, PC13, PC14, PC15, PC16, PC17, PC18,
PC19, PC20, PC21, PC23, PC24, PC25, PC26, PC27, PC28, PC29, PC30, PC31, PC32, PC33,
PC34, PC35, PC36, PC37, PC38, PC39, PC40
AC1, AC2, AC3, AC4, AC5, AC6, AC7, AC8, AC10, AC11, AC13
(appropriate PROCs and ERCs are given in Section 2 below)

Systematic title based
on use descriptor

Processes, tasks

and/or activities Processes, tasks and/or activities covered are described in Section 2 below.
covered
Assessment Method The assessment of inhalation exposure is based on the exposure estimation tool MEASE.

2. Operational conditions and risk management measures

PROC/ERC REACH definition Involved tasks
PROC 1 Use in closed process, no likelihood of exposure
PROC 2 Use in clo_sed, continuous process with
occasional controlled exposure
PROC 3 Use in closed batch process (synthesis or
formulation)
PROC 4 Use in batch and other process (synthesis) where

opportunity for exposure arises

Mixing or blending in batch processes for
PROC 5 formulation of preparations and articles
(multistage and/or significant contact)

PROC 7 Industrial spraying

Transfer of substance or preparation
PROC 8a (charging/discharging) from/to vessels/large
containers at non-dedicated facilities

Transfer of substance or preparation (charging/

PROC 8b discharging) from/to vessels/large containers at
dedicated facilities Further information is provided in the ECHA
Transfer of substance or preparation into small Guidance on information requirements and
PROC 9 containers (dedicated filling line, including chemical safety assessment, Chapter R.12: Use
weighing) descriptor system (ECHA-2010-G-05-EN).
PROC 10 Roller application or brushing
PROC 13 Treatment of articles by dipping and pouring
PROC 14 Prc_)duction of pre_parations or articles_by_
tabletting, compression, extrusion, pelletisation
PROC 15 Use as laboratory reagent
Using material as fuel sources, limited exposure
PROC 16 to unburned product to be expected
PROC 17 Lubrication at high energy conditions and in partly
open process
PROC 18 Greasing at high energy conditions
PROC 19 Hand-mixing with intimgte contact and only PPE
available
Potentially closed processing operations with
PROC 22 minerals/metals at elevated temperature

Industrial setting
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PROC 23 Open processing and transfer operations with
minerals/metals at elevated temperature

PROC 24 High (mechanigal) energy work-up of_ substances

bound in materials and/or articles
PROC 25 Other hot work operations with metals
PROC 26 Handling of solid inorganic substances at ambient
temperature

PROC 27a Production of metal powders (hot processes)

PROC 27b Production of metal powders (wet processes)

ERC 1-7, 12 Manufacture,_formulgtion and all types of

industrial uses
ERC 10, 11 Wlde-dlsperslve o_utdoor and |ndqor use of long-
life articles and materials

2.1 Control of workers exposure

Product characteristic

According to the MEASE approach, the substance-intrinsic emission potential is one of the main exposure determinants. This is
reflected by an assignment of a so-called fugacity class in the MEASE tool. For operations conducted with solid substances at
ambient temperature the fugacity is based on the dustiness of that substance. Whereas in hot metal operations, fugacity is
temperature based, taking into account the process temperature and the melting point of the substance. As a third group, high
abrasive tasks are based on the level of abrasion instead of the substance intrinsic emission potential.

PROC Used in preparation? ;:;;?'E:ig:l Physical form Emission potential
PROC 22, 23, 25, 27a not restricted solid/powder, high

molten
Qggg‘:r applicable not restricted solid/powder high

Amounts used

The actual tonnage handled per shift is not considered to influence the exposure as such for this scenario. Instead, the
combination of the scale of operation (industrial vs. Professional) and level of containment/automation (as reflected in the
PROC) is the main determinant of the process intrinsic emission potential.

Frequency and duration of use/exposure

PROC Duration of exposure
1P;02(2: 7,8a,17, 18, < 240 minutes

All other applicable ; -
PROCs 480 minutes (not restricted)

Human factors not influenced by risk management

The shift breathing volume during all process steps reflected in the PROCs is assumed to be 10 m¥shift (8 hours).

Other given operational conditions affecting workers exposure

Operational conditions like process temperature and process pressure are not considered relevant for occupational exposure
assessment of the conducted processes. In process steps with considerably high temperatures (i.e. PROC 22, 23, 25), the
exposure assessment in MEASE is however based on the ratio of process temperature and melting point. As the associated
temperatures are expected to vary within the industry the highest ratio was taken as a worst case assumption for the exposure
estimation. Thus all process temperatures are automatically covered in this exposure scenario for PROC 22, 23 and PROC 25.

Technical conditions and measures at process level (source) to prevent release

Risk management measures at the process level (e.g. containment or segregation of the emission source) are generally not
required in the processes.
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Technical conditions and measures to control dispersion from source towards the worker

Localised controls

Efficiency of LC

PROCs

or by removing the
worker from workplaces
involved with relevant
exposure.

PROC Level of separation (LC) (according to MEASE) Further information
Any potentially required .
PROC 1 separation of workers not required na -
from the emission
PROC 2, 3 source is indicated general ventilation 17 % -
above under -
PROC 7 “Frequency and integrated local exhaust 84 % B
duration of exposure”. ventilation
A reduction of exposure .
PROC 19 duration can be not applicable na -
achieved, for example,
by the installation of
ventilated (positive
i ressure) control rooms
All other applicable P ) local exhaust ventilation 78 % -

Organisational measures to prevent /limit releases, dispersion and exposure

compressed air.

Avoid inhalation or ingestion. General occupational hygiene measures are required to ensure a safe handling of the substance.
These measures involve good personal and housekeeping practices (i.e. regular cleaning with suitable cleaning devices), no
eating and smoking at the workplace, the wearing of standard working clothes and shoes unless otherwise stated below.
Shower and change clothes at end of work shift. Do not wear contaminated clothing at home. Do not blow dust off with

Conditions and measures related to personal protection, hygiene and health evaluation

PROC

Specification of
respiratory protective
equipment (RPE)

RPE efficiency
(assigned protection
factor, APF)

Specification of
gloves

Further personal
protective equipment
(PPE)

PROC 1, 2, 3, 23, 25,

27b not required na
PROC 4, 5, 7, 8a, 8b, -
9, 17, 18, FFP2 mask APF=10
PROC 10, 13, 14, 15, -
16, 22, 24, 26, 27a FFP1 mask APF=4
PROC 19 FFP3 mask APF=20

Since natural hydraulic
lime (NHL) is
considered as irritating
to skin, the use of
protective gloves is
mandatory for all
process steps.

Eye protection
equipment (e.g.
goggles or visors) must
be worn, unless
potential contact with
the eye can be
excluded by the nature
and type of application
(i.e. closed process).
Additionally, face
protection, protective
clothing and safety
shoes are required to
be worn as appropriate.

Any RPE as defined above shall only be worn if the following principles are implemented in parallel: The duration of work
(compare with “duration of exposure” above) should reflect the additional physiological stress for the worker due to the breathing
resistance and mass of the RPE itself, due to the increased thermal stress by enclosing the head. In addition, it shall be
considered that the worker’s capability of using tools and of communicating are reduced during the wearing of RPE.

For reasons as given above, the worker should therefore be (i) healthy (especially in view of medical problems that may affect
the use of RPE), (ii) have suitable facial characteristics reducing leakages between face and mask (in view of scars and facial
hair). The recommended devices above which rely on a tight face seal will not provide the required protection unless they fit the
contours of the face properly and securely.
The employer and self-employed persons have legal responsibilities for the maintenance and issue of respiratory protective
devices and the management of their correct use in the workplace. Therefore, they should define and document a suitable
policy for a respiratory protective device programme including training of the workers.
An overview of the APFs of different RPE (according to BS EN 529:2005) can be found in the glossary of MEASE.
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2.2 Control of environmental exposure

Amounts used

The daily and annual amount per site (for point sources) is not considered to be the main determinant for environmental
exposure.

Frequency and duration of use

Intermittent (< 12 time per year) or continuous use/release

Environment factors not influenced by risk management

Flow rate of receiving surface water: 18000 m3day

Other given operational conditions affecting environmental exposure

Effluent discharge rate: 2000 m*/day

Technical onsite conditions and measures to reduce or limit discharges, air emissions and releases to soil

Risk management measures related to the environment aim to avoid discharging lime solutions into municipal wastewater or to
surface water, in case such discharges are expected to cause significant pH changes. Regular control of the pH value during
introduction into open waters is required. In general discharges should be carried out such that pH changes in receiving surface
waters are minimised (e.g. through neutralisation). In general most aquatic organisms can tolerate pH values in the range of 6-9.
This is also reflected in the description of standard OECD tests with aquatic organisms. The justification for this risk
management measure can be found in the introduction section.

Conditions and measures related to waste

Solid industrial waste of lime should be reused or discharged to the industrial wastewater and further neutralized if needed.

3. Exposure estimation and reference to its source

Occupational exposure

The exposure estimation tool MEASE was used for the assessment of inhalation exposure. The risk characterisation ratio (RCR)
is the quotient of the refined exposure estimate and the respective DNEL (derived no-effect level) and has to be below 1 to
demonstrate a safe use. For inhalation exposure, the RCR is based on the DNEL for natural hydraulic lime (NHL) of 1 mg/m? (as
respirable dust) and the respective inhalation exposure estimate derived using MEASE (as inhalable dust). Thus, the RCR
includes an additional safety margin since the respirable fraction being a sub-fraction of the inhalable fraction according to EN
481.

Method used for
PROC inhalation exposure
assessment

Method used for
dermal exposure
assessment

Inhalation exposure
estimate (RCR)

Dermal exposure
estimate (RCR)

Since natural hydraulic lime (NHL) is considered
PROC1,2,3,4,5,7, as irritating to skin, dermal exposure has to be
8a, 8b, 9, 10, 13, 14, 3 minimised as far as technically feasible. A DNEL
15, 16, 17, 18, 19, 22, MEASE <1 mg/m?(0.01-0.96) | "¢ termal effects has not been derived. Thus,
23, 24, 25, 26, 27a, 27b dermal exposure is not assessed in this exposure
scenario.

Environmental emissions

The environmental exposure assessment is only relevant for the aquatic environment, when applicable including STPs/WWTPs,
as emissions of natural hydraulic lime (NHL) in the different life-cycle stages (production and use) mainly apply to (waste) water.
The aquatic effect and risk assessment only deal with the effect on organisms/ecosystems due to possible pH changes related
to OH- discharges, being the toxicity of Ca2+ is expected to be negligible compared to the (potential) pH effect. Only the local
scale is being addressed, including municipal sewage treatment plants (STPs) or industrial waste water treatment plants
(WWTPs) when applicable, both for production and industrial use as any effects that might occur would be expected to take
place on a local scale. The high water solubility and very low vapour pressure indicate that natural hydraulic lime (NHL) will be
found predominantly in water. Significant emissions or exposure to air are not expected due to the low vapour pressure of
natural hydraulic lime (NHL). Significant emissions or exposure to the terrestrial environment are not expected either for this
exposure scenario. The exposure assessment for the aquatic environment will therefore only deal with the possible pH changes
in STP effluent and surface water related to the OH- discharges at the local scale. The exposure assessment is approached by
assessing the resulting pH impact: the surface water pH should not increase above 9.

The production of natural hydraulic lime (NHL) can potentially result in an aquatic emission and locally
increase the calcium concentrations and affect the pH in the aquatic environment. When the pH is not
neutralised, the discharge of effluent from natural hydraulic lime (NHL) production sites may impact
the pH in the receiving water. The pH of effluents is normally measured very frequently and can be
neutralised easily as often required by national laws.

Environmental
emissions
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Waste water from natural hydraulic lime (NHL) production is an inorganic wastewater stream and
therefore there is no biological treatment. Therefore, wastewater streams from natural hydraulic lime
(NHL) production sites will normally not be treated in biological waste water treatment plants
(WWTPs), but can be used for pH control of acid wastewater streams that are treated in biological

Exposure
concentration in
waste water treatment

plant (WWTP) WWTPs.
When natural hydraulic lime (NHL) is emitted to surface water, sorption to particulate matter and
Exposure sediment will be negligible. When lime is rejected to surface water, the pH may increase, depending
concentration in on the buffer capacity of the water. The higher the buffer capacity of the water, the lower the effect on
aquatic pelagic pH will be. In general the buffer capacity preventing shifts in acidity or alkalinity in natural waters is
compartment regulated by the equilibrium between carbon dioxide (CO2), the bicarbonate ion (HCO3-) and the
carbonate ion (CO32-).
Exposure The sediment compartment is not included in this ES, because it is not considered relevant for natural
concentration in hydraulic lime (NHL): when natural hydraulic lime (NHL) is emitted to the aquatic compartment,
sediments sorption of to sediment particles is negligible.
Exposure

The terrestrial compartment is not included in this exposure scenario, because it is not considered to

concentrations in soil
be relevant.

and groundwater

The air compartment is not included in this CSA because it is considered not relevant for natural
hydraulic lime (NHL): when emitted to air as an aerosol in water, natural hydraulic lime (NHL) is
neutralised as a result of its reaction with CO2 (or other acids), into HCO3- and Ca2+. Subsequently,
the salts (e.g. calcium(bi)carbonate) are washed out from the air and thus the atmospheric emissions
of neutralised natural hydraulic lime (NHL) largely end up in soil and water.

Exposure
concentration in
atmospheric
compartment

Exposure
concentration
relevant for the food
chain (secondary
poisoning)

Bioaccumulation in organisms is not relevant for natural hydraulic lime (NHL): a risk assessment for
secondary poisoning is therefore not required.

4. Guidance to DU to evaluate whether he works inside the boundaries set by the ES

Occupational exposure

The DU works inside the boundaries set by the ES if either the proposed risk management measures as described above are
met or the downstream user can demonstrate on his own that his operational conditions and implemented risk management
measures are adequate. This has to be done by showing that they limit the inhalation and dermal exposure to a level below the
respective DNEL (given that the processes and activities in question are covered by the PROCs listed above) as given below. If
measured data are not available, the DU may make use of an appropriate scaling tool such as MEASE
(www.ebrc.de/mease.html) to estimate the associated exposure. The dustiness of the substance used can be determined
according to the MEASE glossary. For example, substances with a dustiness less than 2.5 % according to the Rotating Drum
Method (RDM) are defined as “low dusty”, substances with a dustiness less than 10 % (RDM) are defined as “medium dusty”
and substances with a dustiness 210 % are defined as “high dusty”.

DNELnhaation: 1 mg/m? (as respirable dust)

Important note: The DU has to be aware of the fact that apart from the long-term DNEL given above, a DNEL for acute effects
exists at a level of 4 mg/m?3. By demonstrating a safe use when comparing exposure estimates with the long-term DNEL, the
acute DNEL is therefore also covered (according to R.14 guidance, acute exposure levels can be derived by multiplying long-
term exposure estimates by a factor of 2). When using MEASE for the derivation of exposure estimates, it is noted that the
exposure duration should only be reduced to half-shift as a risk management measure (leading to an exposure reduction of
40 %).
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Environmental exposure

If a site does not comply with the conditions stipulated in the safe use ES, it is recommended to apply a tiered approach to
perform a more site-specific assessment. For that assessment, the following stepwise approach is recommended.

Tier 1: retrieve information on effluent pH and the contribution of the natural hydraulic lime (NHL) on the resulting pH. Should
the pH be above 9 and be predominantly attributable to lime, then further actions are required to demonstrate safe use.

Tier 2a: retrieve information on receiving water pH after the discharge point. The pH of the receiving water shall not exceed the
value of 9. If the measures are not available, the pH in the river can be calculated as follows:

Qef]luent % IOPHefﬂuenl + Qriverupstream * lopHupstream

Qriverupstream + Qeffluent

pHriver =Lo

(Eq 1)

Where:
Q effluent refers to the effluent flow (in m¥day)
Q river upstream refers to the upstream river flow (in m*/day)
pH effluent refers to the pH of the effluent
pH upstream river refers to the pH of the river upstream of the discharge point
Please note that initially, default values can be used:

e  Q river upstream flows: use the 10th of existing measurements distribution or use default value of 18000

m?3/day
e  Q effluent: use default value of 2000 m¥day

e  The upstream pH is preferably a measured value. If not available, one can assume a neutral pH of 7 if this
can be justified.

Such equation has to be seen as a worst case scenario, where water conditions are standard and not case specific.

Tier 2b: Equation 1 can be used to identify which effluent pH causes an acceptable pH level in the receiving body. In order to do
so, pH of the river is set at value 9 and pH of the effluent is calculated accordingly (using default values as reported previously, if
necessary). As temperature influences lime solubility, pH effluent might require to be adjusted on a case-by-case basis. Once
the maximum admissible pH value in the effluent is established, it is assumed that the OH- concentrations are all dependent on
lime discharge and that there is no buffer capacity conditions to consider (this is a unrealistic worst case scenario, which can be
modified where information is available). Maximum load of lime that can be annually rejected without negatively affecting the pH
of the receiving water is calculated assuming chemical equilibrium. OH- expressed as moles/litre are multiplied by average flow
of the effluent and then divided by the molar mass of the natural hydraulic lime (NHL).

Tier 3: measure the pH in the receiving water after the discharge point. If pH is below 9, safe use is reasonably demonstrated

and the ES ends here. If pH is found to be above 9, risk management measures have to be implemented: the effluent has to
undergo neutralisation, thus ensuring safe use of lime during production or use phase.
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TIER

Retrieve information on
effluent pH if predominantly
caused by lime

Compliance check with ES
es e ——»]
k y succesfully completed

TI.ER 2
Calculate receiving water pH based on dilution mriver 7
pHriver = log((Qeffluent * 10°pHeffluent + ream (m3jd) | 180000 |
Qriverupstream * 104pHupstreamriver)/ ) ffluent (m3/d 2000
| (Qriverupstream+Qeffuent)) Dilution factor 10

s receiving
water pH
<9?

yes > Compliance check with ES
succesfully completed

no

Calculate max admissible effluent pH based on
Retrieve information on dilution

lime rejection :n‘noentratinn ) (pHriver=9) = log((Qeffluent * 10ApHeffluent +
& use conversion table Qriverupstream * 10°pHupstreamriver)/
(Qriverupstream+Qeffuent))

yes Compliance check with ES
3 succesfully completed

Is tonn<manx t?
or Is pH shift
acceptable?

=
TIER 3 |

Measure pH in receiving
water & dependency on
other sources than lime

| Compliance check with ES
yes succesfully completed
10
RMM: neutralise Compliance check with ES
the effluent succesfully completed
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ES number 9.5: Manufacture and industrial uses of massive objects
containing lime substances

Exposure Scenario Format (1) addressing uses carried out by workers

1. Title

Free short title

Manufacture and industrial uses of massive objects containing lime substances

Systematic title based
on use descriptor

SU3, SU1, SU2a, SU2b, SU4, SU5, SU6a, SUBb, SU7, SU8, SU9, SU10, SU11, SU12, SU13, SU14,
SuU15, SU16, SU17, SU18, SU19, SU20, SU23, SU24
PC1, PC2, PC3, PC7, PC8, PC9a, PC9b, PC11, PC12, PC13, PC14, PC15, PC16, PC17, PC18,
PC19, PC20, PC21, PC23, PC24, PC25, PC26, PC27, PC28, PC29, PC30, PC31, PC32, PC33,
PC34, PC35, PC36, PC37, PC38, PC39, PC40
AC1, AC2, AC3, AC4, AC5, AC6, AC7, AC8, AC10, AC11, AC13
(appropriate PROCs and ERCs are given in Section 2 below)

Processes, tasks
and/or activities
covered

Processes, tasks and/or activities covered are described in Section 2 below.

Assessment Method

The assessment of inhalation exposure is based on the exposure estimation tool MEASE.

2. Operational conditions and risk management measures

PROC/ERC REACH definition Involved tasks
PROC 6 Calendering operations
Production of preparations or articles by
PROC 14 : . ; Y
tabletting, compression, extrusion, pelletisation
PROC 21 Low energy maniplulation of sub;tances bound in
materials and/or articles
Potentially closed processing operations with
PROC 22 m|neraIs/melt:cljsu:ttrgle;/:tttei::gtemperature Further information is provided in the ECHA
- - - Guidance on information requirements and
PROC 23 Open processing and transfer operations with chemical safety assessment, Chapter R.12: Use
minerals/metals at elevated temperature ’
- - descriptor system (ECHA-2010-G-05-EN).
High (mechanical) energy work-up of substances
PROC 24 ; : ’
bound in materials and/or articles
PROC 25 Other hot work operations with metals
ERC 1-7, 12 Manufacture,_formulgtion and all types of
industrial uses
ERC 10, 11 Wide-dispersive outdoor and indoor use of long-

life articles and materials

2.1 Control of workers exposure

Product characteristic

According to the MEASE approach, the substance-intrinsic emission potential is one of the main exposure determinants. This is
reflected by an assignment of a so-called fugacity class in the MEASE tool. For operations conducted with solid substances at
ambient temperature the fugacity is based on the dustiness of that substance. Whereas in hot metal operations, fugacity is
temperature based, taking into account the process temperature and the melting point of the substance. As a third group, high
abrasive tasks are based on the level of abrasion instead of the substance intrinsic emission potential.

PROC

Content in
preparation

Used in preparation?

Physical form Emission potential

massive objects,

PROC 22, 23,25 not restricted high
molten

PROC 24 not restricted massive objects high

All other applicable not restricted massive objects very low

PROCs
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Amounts used

The actual tonnage handled per shift is not considered to influence the exposure as such for this scenario. Instead, the
combination of the scale of operation (industrial vs. Professional) and level of containment/automation (as reflected in the
PROC) is the main determinant of the process intrinsic emission potential.

Frequency and duration of use/exposure

PROC Duration of exposure
PROC 22 < 240 minutes

All other applicable ; -
PROCs 480 minutes (not restricted)

Human factors not influenced by risk management

The shift breathing volume during all process steps reflected in the PROCs is assumed to be 10 m¥shift (8 hours).

Other given operational conditions affecting workers exposure

Operational conditions like process temperature and process pressure are not considered relevant for occupational exposure
assessment of the conducted processes. In process steps with considerably high temperatures (i.e. PROC 22, 23, 25), the
exposure assessment in MEASE is however based on the ratio of process temperature and melting point. As the associated
temperatures are expected to vary within the industry the highest ratio was taken as a worst case assumption for the exposure
estimation. Thus all process temperatures are automatically covered in this exposure scenario for PROC 22, 23 and PROC 25.

Technical conditions and measures at process level (source) to prevent release

Risk management measures at the process level (e.g. containment or segregation of the emission source) are generally not
required in the processes.

Technical conditions and measures to control dispersion from source towards the worker

Localised controls

PROC

Level of separation

(Lo

Efficiency of LC
(according to MEASE)

Further information

PROC 6, 14, 21

Any potentially required

not required

na

separation of workers

from the emission
source is indicated
above under
“Frequency and
duration of exposure”.
A reduction of exposure
duration can be
achieved, for example,
by the installation of
ventilated (positive
pressure) control rooms
or by removing the
worker from workplaces
involved with relevant
exposure.

PROC 22, 23, 24, 25 local exhaust ventilation 78 % -

Organisational measures to prevent /limit releases, dispersion and exposure

Avoid inhalation or ingestion. General occupational hygiene measures are required to ensure a safe handling of the substance.
These measures involve good personal and housekeeping practices (i.e. regular cleaning with suitable cleaning devices), no
eating and smoking at the workplace, the wearing of standard working clothes and shoes unless otherwise stated below.
Shower and change clothes at end of work shift. Do not wear contaminated clothing at home. Do not blow dust off with
compressed air.
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Conditions and measures related to personal protection, hygiene and health evaluation

Specification of

RPE efficiency

Specification of

Further personal

PROCs

PROC respiratory protective | (assigned protection loves protective equipment
equipment (RPE) factor, APF) 9 (PPE)
Eye protection
equipment (e.g.
PROC 22 FFP1 mask APF=4 goggles or visors) must
Since natural hydraulic Pe :/_volrn, utnletss_th
lime (NHL) is po ehn ial con acb wi
considered as irritating |t de gybe Cﬁn e
to skin, the use of excluded by the _natgre
protective gloves is a(nd type of appllcatlc))n
i.e. closed process).
All other applicable . mandatory for all Additionally, face
not required na process steps.

protection, protective

clothing and safety
shoes are required to
be worn as appropriate.

Any RPE as defined above shall only be worn if the following principles are implemented in parallel: The duration of work
(compare with “duration of exposure” above) should reflect the additional physiological stress for the worker due to the breathing
resistance and mass of the RPE itself, due to the increased thermal stress by enclosing the head. In addition, it shall be
considered that the worker’s capability of using tools and of communicating are reduced during the wearing of RPE.

For reasons as given above, the worker should therefore be (i) healthy (especially in view of medical problems that may affect
the use of RPE), (ii) have suitable facial characteristics reducing leakages between face and mask (in view of scars and facial
hair). The recommended devices above which rely on a tight face seal will not provide the required protection unless they fit the
contours of the face properly and securely.

The employer and self-employed persons have legal responsibilities for the maintenance and issue of respiratory protective
devices and the management of their correct use in the workplace. Therefore, they should define and document a suitable
policy for a respiratory protective device programme including training of the workers.

An overview of the APFs of different RPE (according to BS EN 529:2005) can be found in the glossary of MEASE.

2.2 Control of environmental exposure

Amounts used

The daily and annual amount per site (for point sources) is not considered to be the main determinant for environmental
exposure.

Frequency and duration of use

Intermittent (< 12 time per year) or continuous use/release

Environment factors not influenced by risk management

Flow rate of receiving surface water: 18000 m*/day

Other given operational conditions affecting environmental exposure

Effluent discharge rate: 2000 m*/day

Technical onsite conditions and measures to reduce or limit discharges, air emissions and releases to soil

Risk management measures related to the environment aim to avoid discharging lime solutions into municipal wastewater or to
surface water, in case such discharges are expected to cause significant pH changes. Regular control of the pH value during
introduction into open waters is required. In general discharges should be carried out such that pH changes in receiving surface
waters are minimised (e.g. through neutralisation). In general most aquatic organisms can tolerate pH values in the range of 6-9.
This is also reflected in the description of standard OECD tests with aquatic organisms. The justification for this risk
management measure can be found in the introduction section.

Conditions and measures related to waste

Solid industrial waste of lime should be reused or discharged to the industrial wastewater and further neutralized if needed.
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3. Exposure estimation and reference to its source

Occupational exposure

The exposure estimation tool MEASE was used for the assessment of inhalation exposure. The risk characterisation ratio (RCR)
is the quotient of the refined exposure estimate and the respective DNEL (derived no-effect level) and has to be below 1 to
demonstrate a safe use. For inhalation exposure, the RCR is based on the DNEL for natural hydraulic lime (NHL) of 1 mg/m? (as
respirable dust) and the respective inhalation exposure estimate derived using MEASE (as inhalable dust). Thus, the RCR
includes an additional safety margin since the respirable fraction being a sub-fraction of the inhalable fraction according to EN
481.

Method used for . Method used for
PROC inhalation exposure Inhalation exposure dermal exposure Dermal exposure
estimate (RCR) estimate (RCR)
assessment assessment
Since natural hydraulic lime (NHL) is considered
as irritating to skin, dermal exposure has to be
PROC 6, 14, 21, 22, MEASE <1 mg/m? (0.01 — 0.44) minimised as far as technically feasible. A DNEL

23, 24,25 for dermal effects has not been derived. Thus,
dermal exposure is not assessed in this exposure

scenario.

Environmental emissions

The environmental exposure assessment is only relevant for the aquatic environment, when applicable including STPs/WWTPs,
as emissions of natural hydraulic lime (NHL) in the different life-cycle stages (production and use) mainly apply to (waste) water.
The aquatic effect and risk assessment only deal with the effect on organisms/ecosystems due to possible pH changes related
to OH- discharges, being the toxicity of Ca2+ is expected to be negligible compared to the (potential) pH effect. Only the local
scale is being addressed, including municipal sewage treatment plants (STPs) or industrial waste water treatment plants
(WWTPs) when applicable, both for production and industrial use as any effects that might occur would be expected to take
place on a local scale. The high water solubility and very low vapour pressure indicate that natural hydraulic lime (NHL) will be
found predominantly in water. Significant emissions or exposure to air are not expected due to the low vapour pressure of
natural hydraulic lime (NHL). Significant emissions or exposure to the terrestrial environment are not expected either for this
exposure scenario. The exposure assessment for the aquatic environment will therefore only deal with the possible pH changes
in STP effluent and surface water related to the OH- discharges at the local scale. The exposure assessment is approached by
assessing the resulting pH impact: the surface water pH should not increase above 9.

The production of natural hydraulic lime (NHL) can potentially result in an aquatic emission and locally
increase the calcium concentrations and affect the pH in the aquatic environment. When the pH is not

Environmental neutralised, the discharge of effluent from natural hydraulic lime (NHL) production sites may impact

emissions the pH in the receiving water. The pH of effluents is normally measured very frequently and can be
neutralised easily as often required by national laws.
Exposure Waste water from natural hydraulic lime (NHL) production is an inorganic wastewater stream and

therefore there is no biological treatment. Therefore, wastewater streams from natural hydraulic lime
(NHL) production sites will normally not be treated in biological waste water treatment plants
(WWTPs), but can be used for pH control of acid wastewater streams that are treated in biological

concentration in
waste water treatment

plant (WWTP) WWTPs.
When natural hydraulic lime (NHL) is emitted to surface water, sorption to particulate matter and
Exposure sediment will be negligible. When lime is rejected to surface water, the pH may increase, depending
concentration in on the buffer capacity of the water. The higher the buffer capacity of the water, the lower the effect on
aquatic pelagic pH will be. In general the buffer capacity preventing shifts in acidity or alkalinity in natural waters is
compartment regulated by the equilibrium between carbon dioxide (CO2), the bicarbonate ion (HCO3-) and the
carbonate ion (CO32-).
Exposure The sediment compartment is not included in this ES, because it is not considered relevant for natural
concentration in hydraulic lime (NHL): when natural hydraulic lime (NHL) is emitted to the aquatic compartment,
sediments sorption of to sediment particles is negligible.
Exposure

The terrestrial compartment is not included in this exposure scenario, because it is not considered to

concentrations in soil
be relevant.

and groundwater

The air compartment is not included in this CSA because it is considered not relevant for natural
hydraulic lime (NHL): when emitted to air as an aerosol in water, natural hydraulic lime (NHL) is
neutralised as a result of its reaction with CO2 (or other acids), into HCO3- and Ca2+. Subsequently,
the salts (e.g. calcium(bi)carbonate) are washed out from the air and thus the atmospheric emissions
of neutralised natural hydraulic lime (NHL) largely end up in soil and water.

Exposure
concentration in
atmospheric
compartment

Exposure
concentration
relevant for the food
chain (secondary
poisoning)

Bioaccumulation in organisms is not relevant for natural hydraulic lime (NHL): a risk assessment for
secondary poisoning is therefore not required.

Page 40 of 84



S, SAFETY DATA SHEET

5 EULA Natural Hydraulic Lime (NHL)
W i ‘,\ﬁ' Prepared in accordance with Annex Il of the REACH Regulation EC 1907/2006,
M X L

' Regulation (EC) 1272/2008 and Regulation (EC) 453/2010

Version: 1.0/EN
Revision date: 12/2010 Printing Date: 12/2010

4. Guidance to DU to evaluate whether he works inside the boundaries set by the ES

Occupational exposure

The DU works inside the boundaries set by the ES if either the proposed risk management measures as described above are
met or the downstream user can demonstrate on his own that his operational conditions and implemented risk management
measures are adequate. This has to be done by showing that they limit the inhalation and dermal exposure to a level below the
respective DNEL (given that the processes and activities in question are covered by the PROCs listed above) as given below. If
measured data are not available, the DU may make use of an appropriate scaling tool such as MEASE
(www.ebrc.de/mease.html) to estimate the associated exposure. The dustiness of the substance used can be determined
according to the MEASE glossary. For example, substances with a dustiness less than 2.5 % according to the Rotating Drum
Method (RDM) are defined as “low dusty”, substances with a dustiness less than 10 % (RDM) are defined as “medium dusty”
and substances with a dustiness 210 % are defined as “high dusty”.

DNELnhaation: 1 mg/m? (as respirable dust)

Important note: The DU has to be aware of the fact that apart from the long-term DNEL given above, a DNEL for acute effects
exists at a level of 4 mg/m?3. By demonstrating a safe use when comparing exposure estimates with the long-term DNEL, the
acute DNEL is therefore also covered (according to R.14 guidance, acute exposure levels can be derived by multiplying long-
term exposure estimates by a factor of 2). When using MEASE for the derivation of exposure estimates, it is noted that the
exposure duration should only be reduced to half-shift as a risk management measure (leading to an exposure reduction of
40 %).

Environmental exposure

If a site does not comply with the conditions stipulated in the safe use ES, it is recommended to apply a tiered approach to
perform a more site-specific assessment. For that assessment, the following stepwise approach is recommended.

Tier 1: retrieve information on effluent pH and the contribution of the natural hydraulic lime (NHL) on the resulting pH. Should
the pH be above 9 and be predominantly attributable to lime, then further actions are required to demonstrate safe use.

Tier 2a: retrieve information on receiving water pH after the discharge point. The pH of the receiving water shall not exceed the
value of 9. If the measures are not available, the pH in the river can be calculated as follows:

pHriver = Log{ Qeffluent *10” Hefftuent QOriverupstream * 107 Hupsiream

QOriverupstream + Qeffluent
(Eq 1)

Where:
Q effluent refers to the effluent flow (in m¥day)
Q river upstream refers to the upstream river flow (in m*/day)
pH effluent refers to the pH of the effluent
pH upstream river refers to the pH of the river upstream of the discharge point
Please note that initially, default values can be used:

e  Q river upstream flows: use the 10th of existing measurements distribution or use default value of 18000

m3day
e  Q effluent: use default value of 2000 m¥day

e  The upstream pH is preferably a measured value. If not available, one can assume a neutral pH of 7 if this
can be justified.

Such equation has to be seen as a worst case scenario, where water conditions are standard and not case specific.

Tier 2b: Equation 1 can be used to identify which effluent pH causes an acceptable pH level in the receiving body. In order to do
so, pH of the river is set at value 9 and pH of the effluent is calculated accordingly (using default values as reported previously, if
necessary). As temperature influences lime solubility, pH effluent might require to be adjusted on a case-by-case basis. Once
the maximum admissible pH value in the effluent is established, it is assumed that the OH- concentrations are all dependent on
lime discharge and that there is no buffer capacity conditions to consider (this is a unrealistic worst case scenario, which can be
modified where information is available). Maximum load of lime that can be annually rejected without negatively affecting the pH
of the receiving water is calculated assuming chemical equilibrium. OH- expressed as moles/litre are multiplied by average flow
of the effluent and then divided by the molar mass of the natural hydraulic lime (NHL).

Tier 3: measure the pH in the receiving water after the discharge point. If pH is below 9, safe use is reasonably demonstrated
and the ES ends here. If pH is found to be above 9, risk management measures have to be implemented: the effluent has to
undergo neutralisation, thus ensuring safe use of lime during production or use phase.
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Retrieve information on
effluent pH if predominantly
caused by lime

Compliance check with ES
succesfully completed

Calculate receiving water pH based on dilution
pHriver = log((Qeffluent * 10*pHeffluent +

Qriverupstream * 10*pHupstreamriver)/

| (Qriverupstream+Qeffuent))

Huj mriver ?
ream (m3/d 180000
ffluent (m3/d 2000 |
Dilution factor 10

s receiving
water pH
<9?

o e

Compliance check with ES
succesfully completed

no

Retrieve information on
lime rejection concentration )
& use conversion table

Calculate max admissible effluent pH based on
dilution
(pHriver=9) = log((Qeffluent * 10°pHeffluent +
Qriverupstream * 10ApHupstreamriver)/
(Qriverupstream+Qeffuent))

Is tonn<max t?
or Is pH shift
acceptable?

yes Compliance check with ES
. succesfully completed

=
TIER 3

Measure pH in receiving
water & dependency on
other sources than lime

Compliance check with ES
succesfully completed

S
iﬂ
RMM: neutralise
the effluent

Compliance check with ES
succesfully completed
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ES number 9.6: Professional uses of aqueous solutions of lime

substances

Exposure Scenario Format (1) addressing uses carried out by workers

1. Title

Free short title Professional uses of aqueous solutions of lime substances

Systematic title based
on use descriptor

SU22, SU1, SU5, SU6a, SU6b, SU7, SU10, SU11, SU12, SU13, SU16, SU17, SU18, SU19, SU20,
SU23, SU24
PC1, PC2, PC3, PC7, PC8, PC9a, PC9b, PC11, PC12, PC13, PC14, PC15, PC16, PC17, PC18,
PC19, PC20, PC21, PC23, PC24, PC25, PC26, PC27, PC28, PC29, PC30, PC31, PC32, PC33,
PC34, PC35, PC36, PC37, PC39, PC40
AC1, AC2, AC3, AC4, AC5, AC6, AC7, AC8, AC10, AC11, AC13
(appropriate PROCs and ERCs are given in Section 2 below)

Processes, tasks
and/or activities
covered

Processes, tasks and/or activities covered are described in Section 2 below.

Assessment Method

The assessment of inhalation exposure is based on the exposure estimation tool MEASE. The
environmental assessment is based on FOCUS-Exposit.

2. Operational conditions and risk management measures

available

PROC/ERC REACH definition Involved tasks
PROC 2 Use in cIo;ed, continuous process with
occasional controlled exposure
PROC 3 Use in closed batch process (synthesis or
formulation)
Use in batch and other process (synthesis) where
PROC 4 . :
opportunity for exposure arises
Mixing or blending in batch processes for

PROC 5 formulation of preparations and articles

(multistage and/or significant contact)

Transfer of substance or preparation
PROC 8a (charging/discharging) from/to vessels/large

containers at non-dedicated facilities

Transfer of substance or preparation (charging/
PROC 8b discharging) from/to vessels/large containers at
dedicated facilities
Transfer of substance or preparation into small Further information is provided in the ECHA
PROC 9 containers (dedicated filling line, including Guidance on information requirements and
weighing) chemical safety assessment, Chapter R.12: Use
PROC 10 Roller application or brushing descriptor system (ECHA-2010-G-05-EN).
PROC 11 Non industrial spraying
PROC 12 Use of blowing agents in manufacture of foam
PROC 13 Treatment of articles by dipping and pouring
PROC 15 Use as laboratory reagent
Using material as fuel sources, limited exposure
PROC 16 to unburned product to be expected
PROC 17 Lubrication at high energy conditions and in partly
open process

PROC 18 Greasing at high energy conditions
PROC 19 Hand-mixing with intimate contact and only PPE

ERC2, ERC8a, ERC8b,
ERC8c, ERC8d,
ERC8e, ERCS8f

Wide dispersive indoor and outdoor use of
reactive substances or processing aids in open
systems

Natural hydraulic lime is applied in numerous
cases of wide dispersive uses: agricultural,
forestry, fish and shrimps farming, soil treatment
and environmental protection.
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2.1 Control of workers exposure

Product characteristic

According to the MEASE approach, the substance-intrinsic emission potential is one of the main exposure determinants. This is
reflected by an assignment of a so-called fugacity class in the MEASE tool. For operations conducted with solid substances at
ambient temperature the fugacity is based on the dustiness of that substance. Whereas in hot metal operations, fugacity is
temperature based, taking into account the process temperature and the melting point of the substance. As a third group, high
abrasive tasks are based on the level of abrasion instead of the substance intrinsic emission potential. The spraying of aqueous
solutions (PROC7 and 11) is assumed to be involved with a medium emission.

Content in

PROC Use in preparation "
preparation

Physical form Emission potential

All applicable PROCs not restricted aqueous solution very low

Amounts used

The actual tonnage handled per shift is not considered to influence the exposure as such for this scenario. Instead, the
combination of the scale of operation (industrial vs. professional) and level of containment/automation (as reflected in the
PROC) is the main determinant of the process intrinsic emission potential.

Frequency and duration of use/exposure

PROC Duration of exposure
PROC 11 < 240 minutes

All other applicable ; :
PROCs 480 minutes (not restricted)

Human factors not influenced by risk management

The shift breathing volume during all process steps reflected in the PROCs is assumed to be 10 m¥shift (8 hours).

Other given operational conditions affecting workers exposure

Since aqueous solutions are not used in hot-metallurgical processes, operational conditions (e.g. process temperature and
process pressure) are not considered relevant for occupational exposure assessment of the conducted processes.

Technical conditions and measures at process level (source) to prevent release

Risk management measures at the process level (e.g. containment or segregation of the emission source) are generally not
required in the processes.

Technical conditions and measures to control dispersion from source towards the worker

. Localised controls Efficiency of LC . .

PROC Level of separation (LC) (according to MEASE) Further information

Separation of workers
PROC 19 ffom the emission not applicable na -

source is generally not
All other applicable required in the i

not required na -

PROCs conducted processes. g

Organisational measures to prevent /limit releases, dispersion and exposure

Avoid inhalation or ingestion. General occupational hygiene measures are required to ensure a safe handling of the substance.
These measures involve good personal and housekeeping practices (i.e. regular cleaning with suitable cleaning devices), no
eating and smoking at the workplace, the wearing of standard working clothes and shoes unless otherwise stated below.
Shower and change clothes at end of work shift. Do not wear contaminated clothing at home. Do not blow dust off with
compressed air.
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Conditions and measures related to personal protection, hygiene and health evaluation

Specification of RPE efficiency Specification of Further personal
PROC respiratory protective | (assigned protection ) protective equipment
equipment (RPE) factor, APF) gloves (PPE)
Eye protection
equipment (e.g.
PROC 11 FFP3 mask APF=20 goggles or visors) must
be worn, unless
Since natural hydraulic potential contact with
lime (NHL) is classified the eye can be
PROC 17 FFP1 mask APF=4 as irritating to skin, the | excluded by the nature
use of protective gloves | and type of application
is mandatory for all (i.e. closed process).
process steps. Additionally, face
. protection, protective
Sggtélser applicable not required na clothing and safety
shoes are required to
be worn as appropriate.

Any RPE as defined above shall only be worn if the following principles are implemented in parallel: The duration of work
(compare with “duration of exposure” above) should reflect the additional physiological stress for the worker due to the breathing
resistance and mass of the RPE itself, due to the increased thermal stress by enclosing the head. In addition, it shall be
considered that the worker’s capability of using tools and of communicating are reduced during the wearing of RPE.

For reasons as given above, the worker should therefore be (i) healthy (especially in view of medical problems that may affect
the use of RPE), (ii) have suitable facial characteristics reducing leakages between face and mask (in view of scars and facial
hair). The recommended devices above which rely on a tight face seal will not provide the required protection unless they fit the
contours of the face properly and securely.

The employer and self-employed persons have legal responsibilities for the maintenance and issue of respiratory protective
devices and the management of their correct use in the workplace. Therefore, they should define and document a suitable
policy for a respiratory protective device programme including training of the workers.

An overview of the APFs of different RPE (according to BS EN 529:2005) can be found in the glossary of MEASE.

2.2 Control of environmental exposure — only relevant for agricultural soil protection

Product characteristics

Drift: 1% (very worst-case estimate based on data from dust measurements in air as a function of the distance from application)

'Quantity of dust
| per m3 (in mg)
120 Wind speed: '
wo ! . - 3.5 m/s
m 0 = 6 m/s
- 3.5 m/s
&0 T 4
| Hglieres J‘
| L L .
20 | iz g |
| e F=s=o
0 IL —h Ay & 3
1 A ¥ n 15 20
Distance from the
spreader (in m)

(Figure taken from: Laudet, A. et al., 1999)
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Amounts used

Natural hydraulic lime 2,420 kg/ha

Frequency and duration of use

1 day/year (one application per year). Multiple applications during the year are allowed, provided the total yearly amount of
2,420 kg/ha is not exceeded (NHL).

Environment factors not influenced by risk management

Volume of surface water: 300 L/m?
Field surface area: 1 ha

Other given operational conditions affecting environmental exposure

Outdoor use of products
Soil mixing depth: 20 cm

Technical conditions and measures at process level (source) to prevent release

There are no direct releases to adjacent surface waters.

Technical conditions and measures to reduce or limit discharges, air emissions and releases to soil

Drift should be minimised.

Organizational measures to prevent/limit release from site

In line with the requirements for good agricultural practice, agricultural soil should be analysed prior to application of lime and
the application rate should be adjusted according to the results of the analysis.

2.2 Control of environmental exposure — only relevant for urban soil treatment

Product characteristics

Drift: 1% (very worst-case estimate based on data from dust measurements in air as a function of the distance from application)

Quantity of dust
per m3 (in mg)
120 Wind speed: '
| 100 * . - 3.5 m/e
" * - 6 m/s
80 B ST |
0 4 : = Bk M
L] & S _|
20 | ~
| i i e = |
oll_‘,___.,s_ k- :_,__:.-_ —y
13 7 1 15 20
Distance from the
spreader (in m)

("Figure taken from: Laudet, A. et al., 1999)

Amounts used

Natural hydraulic lime 256,865 kg/ha

Frequency and duration of use

1 day/year and only once in a lifetime; Multiple applications during the year are allowed, provided the total yearly amount of
256,865 kg/ha is not exceeded (NHL).

Environment factors not influenced by risk management

Field surface area: 1 ha
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Other given operational conditions affecting environmental exposure

Outdoor use of products
Soil mixing depth: 20 cm

Technical conditions and measures at process level (source) to prevent release

Lime is only applied onto the soil in the technosphere zone before road construction. There are no direct releases to adjacent
surface waters.

Technical onsite conditions and measures to reduce or limit discharges, air emissions and releases to soil

Drift should be minimised.

3. Exposure estimation and reference to its source

Occupational exposure

The exposure estimation tool MEASE was used for the assessment of inhalation exposure. The risk characterisation ratio (RCR)
is the quotient of the refined exposure estimate and the respective DNEL (derived no-effect level) and has to be below 1 to
demonstrate a safe use. For inhalation exposure, the RCR is based on the DNEL for natural hydraulic lime (NHL) of 1 mg/m? (as
respirable dust) and the respective inhalation exposure estimate derived using MEASE (as inhalable dust). Thus, the RCR
includes an additional safety margin since the respirable fraction being a sub-fraction of the inhalable fraction according to EN
481.

Method used for Inhalation exposure Method used for

PROC inhalation exposure . p dermal exposure
estimate (RCR)

assessment assessment

Dermal exposure
estimate (RCR)

Since natural hydraulic lime is classified as

PROC 2, 3, 4, 5, 8a, irritating to skin, dermal exposure has to be

< 1 mg/m?*(<0.001 — minimised as far as technically feasible. A DNEL
8b, 9, 10, 11, 12, 13, MEASE 0.6) for dermal effects has not been derived. Thus,
15,16, 17,18, 19 . S
dermal exposure is not assessed in this exposure
scenario.

Environmental exposure for agricultural soil protection

The PEC calculation for soil and surface water was based on the FOCUS soil group (FOCUS, 1996) and on the “draft guidance
on the calculation of predicted environmental concentration values (PEC) of plant protection products for soil, ground water,
surface water and sediment (Kloskowksi et al., 1999). The FOCUS/EXPOSIT modelling tool is preferred to the EUSES as it is
more appropriate for agricultural-like application as in this case where parameter as the drift needs to be included in the
modelling. FOCUS is a model typically developed for biocidal applications and was further elaborated on the basis of the
German EXPOSIT 1.0 model, where parameters such as drifts can be improved according to collected data: once applied on
the soil, natural hydraulic lime can indeed migrate then towards surface waters, via drift.

Environmental

e moun
emissions See amounts used

Exposure
concentration in

waste water treatment Not relevant for agricultural soil protection

plant (WWTP)
Exposure Substance PEC (ug/L) PNEC (ug/L) RCR
concentration in
aquatic pelagic NHL 8 574 0.015
compartment
Exposure As described above, no exposure of surface water nor sediment to lime is expected. Further, in
p . natural waters the hydroxide ions react with HCO3- to form water and CO32-. CO32- forms CaCO3
concentration in A . . . . : .
. by reacting with Ca2+. The calcium carbonate precipitates and deposits on the sediment. Calcium
sediments f I : :
carbonate is of low solubility and a constituent of natural soils.
Exposure Substance PEC (mg/L) PNEC (mg/L) RCR

concentrations in soil

and groundwater NHL 711.69 1262 0.56

Exposure
concentration in
atmospheric
compartment

This point is not relevant. Natural hydraulic lime is not volatile. The vapour pressures is below 107 Pa.
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Exposure

concentration This point is not relevant because natural hydraulic lime can be considered to be omnipresent and
relevant for the food | essential in the environment. The uses covered do not significantly influence the distribution of the
chain (secondary constituents (Ca®" and OH") in the environment.

poisoning)

Environmental exposure for urban soil treatment

The urban soil treatment scenario is based on a road border scenario. At the special road border technical meeting (Ispra,
September 5, 2003), EU Member States and industry agreed on a definition for a “road technosphere”. The road technosphere
can be defined as “the engineered environment that carries the geotechnical functions of the road in connection with its
structure, operation and maintenance including the installations to ensure road safety and manage run off. This technosphere,
which includes the hard and soft shoulder at the edge of the carriageway, is vertically dictated by the groundwater watertable.
The road authority has responsibility for this road technosphere including road safety, road support, prevention of pollution and
water management”. The road technosphere was therefore excluded as assessment endpoint for risk assessment for the
purpose of the existing/new substances regulations. The target zone is the zone beyond the technosphere, to which the
environmental risk assessment applies.

The PEC calculation for soil was based on the FOCUS soil group (FOCUS, 1996) and on the “draft guidance on the calculation
of predicted environmental concentration values (PEC) of plant protection products for soil, ground water, surface water and
sediment (Kloskowksi et al., 1999). The FOCUS/EXPOSIT modelling tool is preferred to the EUSES as it is more appropriate for
agricultural-like application as in this case where parameter as the drift needs to be included in the modelling. FOCUS is a
model typically developed for biocidal applications and was further elaborated on the basis of the German EXPOSIT 1.0 model,
where parameters such as drifts can be improved according to collected data.

Environmental

issi moun
emissions See amounts used

Exposure
concentration in
waste water treatment
plant (WWTP)

Not relevant for road border scenario

Exposure
concentration in
aquatic pelagic
compartment

Not relevant for road border scenario

Exposure
concentration in Not relevant for road border scenario
sediments

Exposure Substance PEC (mg/L) PNEC (mg/L) RCR

concentrations in soil
and groundwater NHL 819.32 1262 0.65

Exposure
concentration in
atmospheric
compartment

This point is not relevant. Natural hydraulic lime is not volatile. The vapour pressures is below 10~ Pa.

Exposure
concentration This point is not relevant because calcium can be considered to be omnipresent and essential in the
relevant for the food environment. The uses covered do not significantly influence the distribution of the constituents (Ca2+
chain (secondary and OH’) in the environment.

poisoning)

Environmental exposure for other uses

For all other uses, no quantitative environmental exposure assessment is carried because

e  The operational conditions and risk management measures are less stringent than those outlined for agricultural soil
protection or urban soil treatment

e Lime is an ingredient and chemically bound into a matrix. Releases are negligible and insufficient to cause a pH-shift
in soil, wastewater or surface water

e Lime is specifically used to release CO2-free breathable air, upon reaction with CO2. Such applications only relates to
the air compartment, where the lime properties are exploited

e Neutralisation/pH-shift is the intended use and there are no additional impacts beyond those desired.
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4. Guidance to DU to evaluate whether he works inside the boundaries set by the ES

The DU works inside the boundaries set by the ES if either the proposed risk management measures as described above are
met or the downstream user can demonstrate on his own that his operational conditions and implemented risk management
measures are adequate. This has to be done by showing that they limit the inhalation and dermal exposure to a level below the
respective DNEL (given that the processes and activities in question are covered by the PROCs listed above) as given below. If
measured data are not available, the DU may make use of an appropriate scaling tool such as MEASE
(www.ebrc.de/mease.html) to estimate the associated exposure. The dustiness of the substance used can be determined
according to the MEASE glossary. For example, substances with a dustiness less than 2.5 % according to the Rotating Drum
Method (RDM) are defined as “low dusty”, substances with a dustiness less than 10 % (RDM) are defined as “medium dusty”
and substances with a dustiness 210 % are defined as “high dusty”.

DNELiphaation: 1 mg/m? (as respirable dust)

Important note: The DU has to be aware of the fact that apart from the long-term DNEL given above, a DNEL for acute effects
exists at a level of 4 mg/m?3. By demonstrating a safe use when comparing exposure estimates with the long-term DNEL, the
acute DNEL is therefore also covered (according to R.14 guidance, acute exposure levels can be derived by multiplying long-
term exposure estimates by a factor of 2). When using MEASE for the derivation of exposure estimates, it is noted that the
exposure duration should only be reduced to half-shift as a risk management measure (leading to an exposure reduction of
40 %).
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ES number 9.7: Professional uses of low dusty solids/powders of
lime substances

Exposure Scenario Format (1) addressing uses carried out by workers

1. Title

Free short title

Professional uses of low dusty solids/powders of lime substances

Systematic title based
on use descriptor

SU22, SU1, SU5, SU6a, SU6b, SU7, SU10, SU11, SU12, SU13, SU16, SU17, SU18, SU19, SU20, SU23, SU24
PC1, PC2, PC3, PC7, PC8, PC9a, PC9b, PC11, PC12, PC13, PC14, PC15, PC16, PC17, PC18, PC19, PC20,
PC21, PC23, PC24, PC25, PC26, PC27, PC28, PC29, PC30, PC31, PC32, PC33, PC34, PC35, PC36, PC37,

PC39, PC40
AC1, AC2, AC3, AC4, AC5, AC6, AC7, AC8, AC10, AC11, AC13
(appropriate PROCs and ERCs are given in Section 2 below)

Processes, tasks
and/or activities
covered

Processes, tasks and/or activities covered are described in Section 2 below.

Assessment Method

The assessment of inhalation exposure is based on the exposure estimation tool MEASE. The environmental
assessment is based on FOCUS-Exposit.

2. Operational conditions and risk management measures

PROC/ERC REACH definition Involved tasks
PROC 2 Use in closed, continuous process with occasional controlled
exposure
PROC 3 Use in closed batch process (synthesis or formulation)
Use in batch and other process (synthesis) where opportunity
PROC 4 :
for exposure arises
Mixing or blending in batch processes for formulation of
PROC 5 preparations and articles (multistage and/or significant
contact)
Transfer of substance or preparation (charging/discharging)
PROC 8a . h =
from/to vessels/large containers at non-dedicated facilities
Transfer of substance or preparation (charging/ discharging)
PROC 8b . b e
from/to vessels/large containers at dedicated facilities
Transfer of substance or preparation into small containers
PROC 9 X AT . L
(dedicated filling line, including weighing)
PROC 10 Roller application or brushing
PROC 11 Non industrial spraying Further information is provided in the ECHA
- — - Guidance on information requirements and
PROC 13 Treatment of articles by dipping and pouring chemical safety assessment, Chapter R.12: Use
PROC 15 Use as laboratory reagent descriptor system (ECHA-2010-G-05-EN).
PROC 16 Using material as fuel sources, limited exposure to unburned
product to be expected
PROC 17 Lubrication at high energy conditions and in partly open
process
PROC 18 Greasing at high energy conditions
PROC 19 Hand-mixing with intimate contact and only PPE available
PROC 21 Low energy manipulation of sub_stances bound in materials
and/or articles
PROC 25 Other hot work operations with metals
PROC 26 Handling of solid inorganic substances at ambient temperature

ERC2, ERC8a, ERC8b,
ERC8c, ERC8d,
ERC8e, ERC8f

Wide dispersive indoor and outdoor use of reactive
substances or processing aids in open systems
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2.1 Control of workers exposure

Product characteristic

According to the MEASE approach, the substance-intrinsic emission potential is one of the main exposure determinants. This is reflected by
an assignment of a so-called fugacity class in the MEASE tool. For operations conducted with solid substances at ambient temperature the
fugacity is based on the dustiness of that substance. Whereas in hot metal operations, fugacity is temperature based, taking into account the
process temperature and the melting point of the substance. As a third group, high abrasive tasks are based on the level of abrasion instead
of the substance intrinsic emission potential.

PROC Use in preparation Content in preparation Physical form Emission potential
PROC 25 not restricted solid/powder, high
molten
All other applicable ) ;
PROCs not restricted solid/powder low

Amounts used

The actual tonnage handled per shift is not considered to influence the exposure as such for this scenario. Instead, the combination of the
scale of operation (industrial vs. professional) and level of containment/automation (as reflected in the PROC) is the main determinant of the
process intrinsic emission potential.

Frequency and duration of use/exposure

PROC Duration of exposure
PROC 17 < 240 minutes

All other applicable ; :
PROCs 480 minutes (not restricted)

Human factors not influenced by risk management

The shift breathing volume during all process steps reflected in the PROCs is assumed to be 10 m¥shift (8 hours).

Other given operational conditions affecting workers exposure

Operational conditions like process temperature and process pressure are not considered relevant for occupational exposure assessment of
the conducted processes. In process steps with considerably high temperatures (i.e. PROC 22, 23, 25), the exposure assessment in MEASE
is however based on the ratio of process temperature and melting point. As the associated temperatures are expected to vary within the
industry the highest ratio was taken as a worst case assumption for the exposure estimation. Thus all process temperatures are
automatically covered in this exposure scenario for PROC 22, 23 and PROC 25.

Technical conditions and measures at process level (source) to prevent release

Risk management measures at the process level (e.g. containment or segregation of the emission source) are generally not required in the
processes.

Technical conditions and measures to control dispersion from source towards the worker

Efficiency of LC

(according to MEASE) Further information

PROC Level of separation Localised controls (LC)

Any potentially required
separation of workers
from the emission
PROC 19 source is indicated not applicable na -
above under
“Frequency and
duration of exposure”.

A reduction of exposure
duration can be
achieved, for example,
by the installation of

All other applicable ventilated (positive
PROCs pressure) control rooms
or by removing the
worker from workplaces
involved with relevant
exposure.

not required na -
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Organisational measures to prevent /limit releases, dispersion and exposure

Avoid inhalation or ingestion. General occupational hygiene measures are required to ensure a safe handling of the substance. These
measures involve good personal and housekeeping practices (i.e. regular cleaning with suitable cleaning devices), no eating and smoking at
the workplace, the wearing of standard working clothes and shoes unless otherwise stated below. Shower and change clothes at end of
work shift. Do not wear contaminated clothing at home. Do not blow dust off with compressed air.

Conditions and measures related to personal protection, hygiene and health evaluation

Specification of Further personal

. . RPE efficiency (assigned Specification of . .
PROC respiratory protective X protective equipment
equipment (RPE) protection factor, APF) gloves (PPE)
PROC 4, 5,11, 26 FFP1 mask APF=4 Eye protection
equipment (e.g.
PROC 16, 17, 18, 25 FFP2 mask APF=10

goggles or visors) must

be worn, unless
Since natural hydraulic potential contact with
lime is classified as the eye can be
irritating to skin, the use | excluded by the nature
of protective gloves is | and type of application
not required na mandatory for all (i.e. closed process).
process steps. Additionally, face
protection, protective
clothing and safety
shoes are required to
be worn as appropriate.

All other applicable
PROCs

Any RPE as defined above shall only be worn if the following principles are implemented in parallel: The duration of work (compare with
“duration of exposure” above) should reflect the additional physiological stress for the worker due to the breathing resistance and mass of
the RPE itself, due to the increased thermal stress by enclosing the head. In addition, it shall be considered that the worker’s capability of
using tools and of communicating are reduced during the wearing of RPE.

For reasons as given above, the worker should therefore be (i) healthy (especially in view of medical problems that may affect the use of
RPE), (ii) have suitable facial characteristics reducing leakages between face and mask (in view of scars and facial hair). The recommended
devices above which rely on a tight face seal will not provide the required protection unless they fit the contours of the face properly and
securely.

The employer and self-employed persons have legal responsibilities for the maintenance and issue of respiratory protective devices and the
management of their correct use in the workplace. Therefore, they should define and document a suitable policy for a respiratory protective
device programme including training of the workers.

An overview of the APFs of different RPE (according to BS EN 529:2005) can be found in the glossary of MEASE.
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2.2 Control of environmental exposure — only relevant for agricultural soil protection

Product characteristics

Drift: 1% (very worst-case estimate based on data from dust measurements in air as a function of the distance from application)

Quantity of dust
lper m3 (in mg)
120 Wind speed: '
100 * . - 3.5 m/s
m 1 ¥ 6 m/s
- 3.5 m/s
60 +-
a0 | i l
o H E=ESS
20 | ~ |
| —— L= ===
PO e e S (N S ——
£ @ 7 1 15 20
Distance from the
spreader (in m)

(Figure taken from: Laudet, A. et al., 1999)

Amounts used

Natural hydraulic lime 2,420 kg/ha

Frequency and duration of use

1 dayl/year (one application per year). Multiple applications during the year are allowed, provided the total yearly amount of 2,420 kg/ha is
not exceeded (NHL).

Environment factors not influenced by risk management

Volume of surface water: 300 L/m?
Field surface area: 1 ha

Other given operational conditions affecting environmental exposure

Outdoor use of products
Soil mixing depth: 20 cm

Technical conditions and measures at process level (source) to prevent release

There are no direct releases to adjacent surface waters.

Technical conditions and measures to reduce or limit discharges, air emissions and releases to soil

Drift should be minimised.

Organizational measures to prevent/limit release from site

In line with the requirements for good agricultural practice, agricultural soil should be analysed prior to application of lime and the application
rate should be adjusted according to the results of the analysis.
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2.2 Control of environmental exposure — only relevant for urban soil treatment

Product characteristics

Drift: 1% (very worst-case estimate based on data from dust measurements in air as a function of the distance from application)

Quantity of dust
|per m3 (in mg)
120 Wind speed: '
| vo0 * < 3.5 we
* = - 6 m/s
a0 = e L
= 3.5 m/e
M I.\ A
0 |\ R J
n i ESES ‘|
20 | o
| —
= e ——
1 3 T 1n i3 20
Distance from the
spreader (in m)

(Figure taken from: Laudet, A. et al., 1999)

Amounts used

Natural hydraulic lime 256,865 kg/ha

Frequency and duration of use

1 day/year and only once in a lifetime. Multiple applications during the year are allowed, provided the total yearly amount of 256,865 kg/ha is
not exceeded (NHL).

Environment factors not influenced by risk management

Field surface area: 1 ha

Other given operational conditions affecting environmental exposure

Outdoor use of products
Soil mixing depth: 20 cm

Technical conditions and measures at process level (source) to prevent release

Lime is only applied onto the soil in the technosphere zone before road construction. There are no direct releases to adjacent surface
waters.

Technical onsite conditions and measures to reduce or limit discharges, air emissions and releases to soil

Drift should be minimised.
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3. Exposure estimation and reference to its source

Occupational exposure

The exposure estimation tool MEASE was used for the assessment of inhalation exposure. The risk characterisation ratio (RCR) is the
quotient of the refined exposure estimate and the respective DNEL (derived no-effect level) and has to be below 1 to demonstrate a safe
use. For inhalation exposure, the RCR is based on the DNEL for natural hydraulic lime (NHL) of 1 mg/m? (as respirable dust) and the
respective inhalation exposure estimate derived using MEASE (as inhalable dust). Thus, the RCR includes an additional safety margin since
the respirable fraction being a sub-fraction of the inhalable fraction according to EN 481.

Method used for . . Method used for
. . Inhalation exposure estimate Dermal exposure
PROC inhalation exposure dermal exposure .
(RCR) estimate (RCR)
assessment assessment
Since natural hydraulic lime is classified as
PROC 2, 3,4, 5, 8a, irritating to skin, dermal exposure has to be
8b, 9, 10, 11, 13, 15, 3 minimised as far as technically feasible. A DNEL
16, 17, 18, 19, 21, 25, MEASE <1 mg/m?*(0.01-0.75) for dermal effects has not been derived. Thus,
26 dermal exposure is not assessed in this exposure
scenario.

Environmental exposure for agricultural soil protection

The PEC calculation for soil and surface water was based on the FOCUS soil group (FOCUS, 1996) and on the “draft guidance on the
calculation of predicted environmental concentration values (PEC) of plant protection products for soil, ground water, surface water and
sediment (Kloskowksi et al., 1999). The FOCUS/EXPOSIT modelling tool is preferred to the EUSES as it is more appropriate for agricultural-
like application as in this case where parameter as the drift needs to be included in the modelling. FOCUS is a model typically developed for
biocidal applications and was further elaborated on the basis of the German EXPOSIT 1.0 model, where parameters such as drifts can be
improved according to collected data: once applied on the soil, natural hydraulic lime can indeed migrate then towards surface waters, via
drift.

Environmental

g See amounts used
emissions

Exposure
concentration in

waste water treatment Not relevant for agricultural soil protection

plant (WWTP)
Exposure Substance PEC (ug/L) PNEC (ug/L) RCR
concentration in
aquatic pelagic NHL 8 574 0.015
compartment
Exposure As described above, no exposure of surface water nor sediment to lime is expected. Further, in natural waters the
p . hydroxide ions react with HCO3- to form water and CO32-. CO32- forms CaCO3 by reacting with Ca2+. The

concentration in . L . - . - -

N calcium carbonate precipitates and deposits on the sediment. Calcium carbonate is of low solubility and a
sediments . '

constituent of natural soils.

Exposure Substance PEC (mg/L) PNEC (mg/L) RCR
concentrations in soil
and groundwater NHL 711.69 1262 0.56

Exposure
concentration in
atmospheric
compartment

This point is not relevant. Natural hydraulic lime is not volatile. The vapour pressures is below 107° Pa.

Exposure
concentration This point is not relevant because calcium can be considered to be omnipresent and essential in the environment.
relevant for the food | The uses covered do not significantly influence the distribution of the constituents (Ca®* and OH') in the

chain (secondary environment.

poisoning)
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Environmental exposure for urban soil treatment

The urban soil treatment scenario is based on a road border scenario. At the special road border technical meeting (Ispra, September 5,
2003), EU Member States and industry agreed on a definition for a “road technosphere”. The road technosphere can be defined as “the
engineered environment that carries the geotechnical functions of the road in connection with its structure, operation and maintenance
including the installations to ensure road safety and manage run off. This technosphere, which includes the hard and soft shoulder at the
edge of the carriageway, is vertically dictated by the groundwater watertable. The road authority has responsibility for this road technosphere
including road safety, road support, prevention of pollution and water management”. The road technosphere was therefore excluded as
assessment endpoint for risk assessment for the purpose of the existing/new substances regulations. The target zone is the zone beyond
the technosphere, to which the environmental risk assessment applies.

The PEC calculation for soil was based on the FOCUS soil group (FOCUS, 1996) and on the “draft guidance on the calculation of predicted
environmental concentration values (PEC) of plant protection products for soil, ground water, surface water and sediment (Kloskowksi et al.,
1999). The FOCUS/EXPOSIT modelling tool is preferred to the EUSES as it is more appropriate for agricultural-like application as in this
case where parameter as the drift needs to be included in the modelling. FOCUS is a model typically developed for biocidal applications and
was further elaborated on the basis of the German EXPOSIT 1.0 model, where parameters such as drifts can be improved according to
collected data.

Environmental

. moun
emissions See amounts used

Exposure
concentration in
waste water treatment
plant (WWTP)

Not relevant for road border scenario

Exposure
concentration in
aquatic pelagic
compartment

Not relevant for road border scenario

Exposure
concentration in Not relevant for road border scenario
sediments

Exposure Substance PEC (mg/L) PNEC (mg/L) RCR
concentrations in soil

and groundwater NHL 819.32 1262 0.65

Exposure
concentration in
atmospheric
compartment

This point is not relevant. Natural hydraulic lime is not volatile. The vapour pressures is below 107° Pa.

Exposure
concentration This point is not relevant because calcium can be considered to be omnipresent and essential in the environment.
relevant for the food | The uses covered do not significantly influence the distribution of the constituents (Ca®* and OH') in the

chain (secondary environment.

poisoning)

Environmental exposure for other uses

For all other uses, no quantitative environmental exposure assessment is carried because

e  The operational conditions and risk management measures are less stringent than those outlined for agricultural soil protection or
urban soil treatment

e Lime is an ingredient and chemically bound into a matrix. Releases are negligible and insufficient to cause a pH-shift in soil,
wastewater or surface water

e Lime is specifically used to release CO2-free breathable air, upon reaction with CO2. Such applications only relates to the air
compartment, where the lime properties are exploited

e Neutralisation/pH-shift is the intended use and there are no additional impacts beyond those desired.
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4. Guidance to DU to evaluate whether he works inside the boundaries set by the ES

The DU works inside the boundaries set by the ES if either the proposed risk management measures as described above are met or the
downstream user can demonstrate on his own that his operational conditions and implemented risk management measures are adequate.
This has to be done by showing that they limit the inhalation and dermal exposure to a level below the respective DNEL (given that the
processes and activities in question are covered by the PROCs listed above) as given below. If measured data are not available, the DU
may make use of an appropriate scaling tool such as MEASE (www.ebrc.de/mease.html) to estimate the associated exposure. The
dustiness of the substance used can be determined according to the MEASE glossary. For example, substances with a dustiness less than
2.5 % according to the Rotating Drum Method (RDM) are defined as “low dusty”, substances with a dustiness less than 10 % (RDM) are
defined as “medium dusty” and substances with a dustiness 210 % are defined as “high dusty”.

DNELiphaation: 1 mg/m? (as respirable dust)

Important note: The DU has to be aware of the fact that apart from the long-term DNEL given above, a DNEL for acute effects exists at a
level of 4 mg/m?. By demonstrating a safe use when comparing exposure estimates with the long-term DNEL, the acute DNEL is therefore
also covered (according to R.14 guidance, acute exposure levels can be derived by multiplying long-term exposure estimates by a factor of
2). When using MEASE for the derivation of exposure estimates, it is noted that the exposure duration should only be reduced to half-shift as
a risk management measure (leading to an exposure reduction of 40 %).
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ES number

9.8: Professional uses of medium dusty solids/powders

of lime substances

Exposure Scenari

o Format (1) addressing uses carried out by workers

1. Title

Free short title

Professional uses of medium dusty solids/powders of lime substances

Systematic title based
on use descriptor

SU22, SU1, SU5, SU6a, SU6b, SU7, SU10, SU11, SU12, SU13, SU16, SU17, SU18, SU19, SU20,
SU23, sU24
PC1, PC2, PC3, PC7, PC8, PC9a, PC9b, PC11, PC12, PC13, PC14, PC15, PC16, PC17, PC18,
PC19, PC20, PC21, PC23, PC24, PC25, PC26, PC27, PC28, PC29, PC30, PC31, PC32, PC33,
PC34, PC35, PC36, PC37, PC39, PC40
AC1, AC2, AC3, AC4, AC5, AC6, AC7, AC8, AC10, AC11, AC13
(appropriate PROCs and ERCs are given in Section 2 below)

Processes, tasks and/or

activities covered

Processes, tasks and/or activities covered are described in Section 2 below.

Assessment Method

The assessment of inhalation exposure is based on the exposure estimation tool MEASE. The
environmental assessment is based on FOCUS-Exposit.

2. Operational conditions and risk management measures

PROC/ERC REACH definition Involved tasks
PROC 2 Use in cIo;ed, continuous process with
occasional controlled exposure
PROC 3 Use in closed batch process (synthesis or
formulation)
Use in batch and other process (synthesis) where
PROC 4 ; :
opportunity for exposure arises
Mixing or blending in batch processes for
PROC 5 formulation of preparations and articles
(multistage and/or significant contact)
Transfer of substance or preparation
PROC 8a (charging/discharging) from/to vessels/large
containers at non-dedicated facilities
Transfer of substance or preparation (charging/
PROC 8b discharging) from/to vessels/large containers at
dedicated facilities
Transfer of substance or preparation into small
PROC 9 containers (dedicated filling line, including
weighing) . . . .
— - Further information is provided in the ECHA
PROC 10 Roller application or brushing Guidance on information requirements and
. . . chemical safety assessment, Chapter R.12: Use
PROC 11 Non industrial spraying descriptor system (ECHA-2010-G-05-EN).
PROC 13 Treatment of articles by dipping and pouring
PROC 15 Use as laboratory reagent
Using material as fuel sources, limited exposure
PROC 16 to unburned product to be expected
PROC 17 Lubrication at high energy conditions and in partly
open process
PROC 18 Greasing at high energy conditions
PROC 19 Hand-mixing with intime_!te contact and only PPE
available
PROC 25 Other hot work operations with metals
PROC 26 Handling of solid inorganic substances at ambient

temperature

ERC2, ERC8a, ERC8b,

ERC8c, ERC8d, ERC8e, reactive substances or processing aids in open

ERC8f

Wide dispersive indoor and outdoor use of

systems
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2.1 Control of workers exposure

Product characteristic

According to the MEASE approach, the substance-intrinsic emission potential is one of the main exposure determinants. This is
reflected by an assignment of a so-called fugacity class in the MEASE tool. For operations conducted with solid substances at
ambient temperature the fugacity is based on the dustiness of that substance. Whereas in hot metal operations, fugacity is
temperature based, taking into account the process temperature and the melting point of the substance. As a third group, high
abrasive tasks are based on the level of abrasion instead of the substance intrinsic emission potential.

PROC Use in preparation Content_ln Physical form Emission potential
preparation
PROC 25 not restricted solid/powder, high
molten
All other applicable not restricted solid/powder medium

PROCs

Amounts used

The actual tonnage handled per shift is not considered to influence the exposure as such for this scenario. Instead, the combination
of the scale of operation (industrial vs. professional) and level of containment/automation (as reflected in the PROC) is the main

determinant of the process intrinsic emission potential.

Frequency and duration of use/exposure

PROC

Duration of exposure

PROC 11, 16, 17, 18, 19

< 240 minutes

All other applicable
PROCs

480 minutes (not restricted)

Human factors not influenced by risk management

The shift breathing volume during all process steps reflected in the PROCs is assumed to be 10 m¥shift (8 hours).

Other given operational conditions affecting workers exposure

Operational conditions like process temperature and process pressure are not considered relevant for occupational exposure
assessment of the conducted processes. In process steps with considerably high temperatures (i.e. PROC 22, 23, 25), the
exposure assessment in MEASE is however based on the ratio of process temperature and melting point. As the associated
temperatures are expected to vary within the industry the highest ratio was taken as a worst case assumption for the exposure
estimation. Thus all process temperatures are automatically covered in this exposure scenario for PROC 22, 23 and PROC 25.

Technical conditions and measures at process level (source) to prevent release

Risk management measures at the process level (e.g. containment or segregation of the emission source) are generally not

required in the processes.

Technical conditions and measures to control dispersion from source towards the worker

Localised controls

Efficiency of LC

PROC Level of separation (LC) (according to MEASE) Further information
Any potentially required :
PROC 11, 16 separation of workers gener:/c;lr]otﬁziisﬁhaust 2% -
from the emission
PROC 17. 18 source is indicated integrated local exhaust 87 % B
’ above under ventilation
“Frequency and )
PROC 19 duration of exposure”. not applicable na -
A reduction of exposure
duration can be
achieved, for example,
by the installation of
All other applicable ventilated (positive ]
not required na -

PROCs

pressure) control rooms
or by removing the
worker from workplaces
involved with relevant
exposure.
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Organisational measures to prevent /limit releases, dispersion and exposure

Avoid inhalation or ingestion. General occupational hygiene measures are required to ensure a safe handling of the substance.
These measures involve good personal and housekeeping practices (i.e. regular cleaning with suitable cleaning devices), no eating
and smoking at the workplace, the wearing of standard working clothes and shoes unless otherwise stated below. Shower and
change clothes at end of work shift. Do not wear contaminated clothing at home. Do not blow dust off with compressed air.

Conditions and measures related to personal protection, hygiene and health evaluation

PROC

Specification of
respiratory protective
equipment (RPE)

RPE efficiency
(assigned protection
factor, APF)

Specification of
gloves

Further personal
protective equipment
(PPE)

PROC 2, 3, 16, 19 FFP1 mask APF=4
PROC 4, 5, 8a, 8b, 9, 10, _
13,17, 18, 25, 26 FFP2 mask APF=10
PROC 11 FFP1 mask APF=10
PROC 15 not required na

Since natural hydraulic
lime is classified as
irritating to skin, the use
of protective gloves is
mandatory for all
process steps.

Eye protection
equipment (e.g.
goggles or visors) must
be worn, unless
potential contact with
the eye can be
excluded by the nature
and type of application
(i.e. closed process).
Additionally, face

protection, protective
clothing and safety
shoes are required to
be worn as appropriate.

Any RPE as defined above shall only be worn if the following principles are implemented in parallel: The duration of work (compare
with “duration of exposure” above) should reflect the additional physiological stress for the worker due to the breathing resistance
and mass of the RPE itself, due to the increased thermal stress by enclosing the head. In addition, it shall be considered that the
worker’s capability of using tools and of communicating are reduced during the wearing of RPE.

For reasons as given above, the worker should therefore be (i) healthy (especially in view of medical problems that may affect the
use of RPE), (ii) have suitable facial characteristics reducing leakages between face and mask (in view of scars and facial hair).
The recommended devices above which rely on a tight face seal will not provide the required protection unless they fit the contours
of the face properly and securely.

The employer and self-employed persons have legal responsibilities for the maintenance and issue of respiratory protective
devices and the management of their correct use in the workplace. Therefore, they should define and document a suitable policy
for a respiratory protective device programme including training of the workers.

An overview of the APFs of different RPE (according to BS EN 529:2005) can be found in the glossary of MEASE.

2.2 Control of environmental exposure — only relevant for agricultural soil protection

Product characteristics

Drift: 1% (very worst-case estimate based on data from dust measurements in air as a function of the distance from application)

| Quantity of dust
| per m3 (in mg)
120 Wind speed: '
100 - 3.5 e
3 * - 6 m/s
0 a i)
o8 . = 3uB: Mfa
a0 | o
| o = —T
0 e
| ——— =vas |
0 IL - R - e e 3
13 7 1 15 20
Distance from the
spreader (in m)

(Figure taken from: Laudet, A. et al., 1999)
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Amounts used

Natural hydraulic lime 2,420 kg/ha

Frequency and duration of use

1 dayl/year (one application per year). Multiple applications during the year are allowed, provided the total yearly amount of 2,420
kg/ha is not exceeded (NHL).

Environment factors not influenced by risk management

Volume of surface water: 300 L/m?
Field surface area: 1 ha

Other given operational conditions affecting environmental exposure

Outdoor use of products
Soil mixing depth: 20 cm

Technical conditions and measures at process level (source) to prevent release

There are no direct releases to adjacent surface waters.

Technical conditions and measures to reduce or limit discharges, air emissions and releases to soil

Drift should be minimised.

Organizational measures to prevent/limit release from site

In line with the requirements for good agricultural practice, agricultural soil should be analysed prior to application of lime and the
application rate should be adjusted according to the results of the analysis.

2.2 Control of environmental exposure — only relevant for urban soil treatment

Product characteristics

Drift: 1% (very worst-case estimate based on data from dust measurements in air as a function of the distance from application)

Quantity of dust
| per m3 (in mg)
120 :
100 ' F
o -
80 .
60 7 E
o | 3
L | o ———
20 | . |
| —— =
W W = =T
] 3 T 1 13 20
Distance from the
spreader (in m)

(Figure taken from: Laudet, A. et al., 1999)

Amounts used

Natural hydraulic lime 256,865 kg/ha

Frequency and duration of use

1 dayl/year and only once in a lifetime. Multiple applications during the year are allowed, provided the total yearly amount of
256,865 kg/ha is not exceeded (NHL).

Environment factors not influenced by risk management

Field surface area: 1 ha
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Other given operational conditions affecting environmental exposure

Outdoor use of products
Soil mixing depth: 20 cm

Technical conditions and measures at process level (source) to prevent release

Lime is only applied onto the soil in the technosphere zone before road construction. There are no direct releases to adjacent
surface waters.

Technical onsite conditions and measures to reduce or limit discharges, air emissions and releases to soil

Drift should be minimised.

3. Exposure estimation and reference to its source

Occupational exposure

The exposure estimation tool MEASE was used for the assessment of inhalation exposure. The risk characterisation ratio (RCR) is
the quotient of the refined exposure estimate and the respective DNEL (derived no-effect level) and has to be below 1 to
demonstrate a safe use. For inhalation exposure, the RCR is based on the DNEL for natural hydraulic lime (NHL) of 1 mg/m? (as
respirable dust) and the respective inhalation exposure estimate derived using MEASE (as inhalable dust). Thus, the RCR includes
an additional safety margin since the respirable fraction being a sub-fraction of the inhalable fraction according to EN 481.

Method used for Inhalation exposure Method used for Dermal exposure
PROC inhalation exposure " p dermal exposure . P
estimate (RCR) estimate (RCR)
assessment assessment
Since natural hydraulic lime is classified as
irritating to skin, dermal exposure has to be
PROC 2, 3, 4, 5, 8a, 8b, 9, <1 mg/m*®(0.25 - minimised as far as technically feasible. A DNEL
10, 11, 13, 15, 16, 17, 18, MEASE :
0.825) for dermal effects has not been derived. Thus,
19, 25, 26 h S
dermal exposure is not assessed in this exposure
scenario.

Environmental exposure for agricultural soil protection

The PEC calculation for soil and surface water was based on the FOCUS soil group (FOCUS, 1996) and on the “draft guidance on
the calculation of predicted environmental concentration values (PEC) of plant protection products for soil, ground water, surface
water and sediment (Kloskowksi et al., 1999). The FOCUS/EXPOSIT modelling tool is preferred to the EUSES as it is more
appropriate for agricultural-like application as in this case where parameter as the drift needs to be included in the modelling.
FOCUS is a model typically developed for biocidal applications and was further elaborated on the basis of the German EXPOSIT
1.0 model, where parameters such as drifts can be improved according to collected data: once applied on the soil, natural hydraulic
lime can indeed migrate then towards surface waters, via drift.

Environmental

. See amounts used
emissions

Exposure concentration
in waste water treatment | Not relevant for agricultural soil protection

plant (WWTP)

Exposure concentration Substance PEC (ug/L) PNEC (ug/L) RCR
in aquatic pelagic

compartment NHL 8 574 0.015

As described above, no exposure of surface water nor sediment to lime is expected. Further, in
Exposure concentration | natural waters the hydroxide ions react with HCO3- to form water and CO32-. CO32- forms CaCO3 by

in sediments reacting with Ca2+. The calcium carbonate precipitates and deposits on the sediment. Calcium
carbonate is of low solubility and a constituent of natural soils.
Exposure Substance PEC (mg/L) PNEC (mg/L) RCR

concentrations in soil

and groundwater NHL 711.69 1262 0.56
Exposure concentration
in atmospheric This point is not relevant. Natural hydraulic lime is not volatile. The vapour pressures is below 107 Pa.

compartment

Exposure concentration
relevant for the food
chain (secondary
poisoning)

This point is not relevant because calcium can be considered to be omnipresent and essential in the
environment. The uses covered do not significantly influence the distribution of the constituents (Ca®*
and OH’) in the environment.
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Environmental exposure for urban soil treatment

The urban soil treatment scenario is based on a road border scenario. At the special road border technical meeting (Ispra,
September 5, 2003), EU Member States and industry agreed on a definition for a “road technosphere”. The road technosphere can
be defined as “the engineered environment that carries the geotechnical functions of the road in connection with its structure,
operation and maintenance including the installations to ensure road safety and manage run off. This technosphere, which includes
the hard and soft shoulder at the edge of the carriageway, is vertically dictated by the groundwater watertable. The road authority
has responsibility for this road technosphere including road safety, road support, prevention of pollution and water management”.
The road technosphere was therefore excluded as assessment endpoint for risk assessment for the purpose of the existing/new
substances regulations. The target zone is the zone beyond the technosphere, to which the environmental risk assessment
applies.

The PEC calculation for soil was based on the FOCUS soil group (FOCUS, 1996) and on the “draft guidance on the calculation of
predicted environmental concentration values (PEC) of plant protection products for soil, ground water, surface water and sediment
(Kloskowksi et al., 1999). The FOCUS/EXPOSIT modelling tool is preferred to the EUSES as it is more appropriate for agricultural-
like application as in this case where parameter as the drift needs to be included in the modelling. FOCUS is a model typically
developed for biocidal applications and was further elaborated on the basis of the German EXPOSIT 1.0 model, where parameters
such as drifts can be improved according to collected data.

Environmental

. See amounts used
emissions

Exposure concentration
in waste water treatment | Not relevant for road border scenario
plant (WWTP)

Exposure concentration
in aquatic pelagic Not relevant for road border scenario
compartment

Exposure concentration

h " Not relevant for r rder nari
in sediments ot relevant for road border scenario

Exposure Substance PEC (mg/L) PNEC (mg/L) RCR
concentrations in soil

and groundwater NHL 819.32 1262 0.65
Exposure concentration

in atmospheric This point is not relevant. Natural hydraulic lime is not volatile. The vapour pressures is below 107 Pa.

compartment

Exposure concentration
relevant for the food
chain (secondary
poisoning)

This point is not relevant because calcium can be considered to be omnipresent and essential in the
environment. The uses covered do not significantly influence the distribution of the constituents (Ca®*
and OH’) in the environment.

Environmental exposure for other uses

For all other uses, no quantitative environmental exposure assessment is carried because

e  The operational conditions and risk management measures are less stringent than those outlined for agricultural soil
protection or urban soil treatment

e Lime is an ingredient and chemically bound into a matrix. Releases are negligible and insufficient to cause a pH-shift in
soil, wastewater or surface water

e Lime is specifically used to release CO2-free breathable air, upon reaction with CO2. Such applications only relates to
the air compartment, where the lime properties are exploited

o Neutralisation/pH-shift is the intended use and there are no additional impacts beyond those desired.

4. Guidance to DU to evaluate whether he works inside the boundaries set by the ES

The DU works inside the boundaries set by the ES if either the proposed risk management measures as described above are met
or the downstream user can demonstrate on his own that his operational conditions and implemented risk management measures
are adequate. This has to be done by showing that they limit the inhalation and dermal exposure to a level below the respective
DNEL (given that the processes and activities in question are covered by the PROCs listed above) as given below. If measured
data are not available, the DU may make use of an appropriate scaling tool such as MEASE (www.ebrc.de/mease.html) to estimate
the associated exposure. The dustiness of the substance used can be determined according to the MEASE glossary. For example,
substances with a dustiness less than 2.5 % according to the Rotating Drum Method (RDM) are defined as “low dusty”, substances
with a dustiness less than 10 % (RDM) are defined as “medium dusty” and substances with a dustiness 210 % are defined as “high
dusty”.

DNELiphaation: 1 mg/m? (as respirable dust)

Important note: The DU has to be aware of the fact that apart from the long-term DNEL given above, a DNEL for acute effects
exists at a level of 4 mg/m?3. By demonstrating a safe use when comparing exposure estimates with the long-term DNEL, the acute
DNEL is therefore also covered (according to R.14 guidance, acute exposure levels can be derived by multiplying long-term
exposure estimates by a factor of 2). When using MEASE for the derivation of exposure estimates, it is noted that the exposure
duration should only be reduced to half-shift as a risk management measure (leading to an exposure reduction of 40 %).
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ES number 9.9: Professional uses of high dusty solids/powders of
lime substances

Exposure Scenario Format (1) addressing uses carried out by workers
1. Title
Free short title Professional uses of high dusty solids/powders of lime substances
SuU22, SU1, SU5, SU6Ba, SU6b, SU7, SU10, SU11, SU12, SU13, SU16, SU17, SU18, SU19, SU20,
SU23, SU24
Systematic title based PC1, PC2, PC3, PC7, PC8, PC9a, PC9b, PC11, PC12, PC13, PC14, PC15, PC16, PC17, PC18,
ox use descriptor PC19, PC20, PC21, PC23, PC24, PC25, PC26, PC27, PC28, PC29, PC30, PC31, PC32, PC33,
P PC34, PC35, PC36, PC37, PC39, PC40
AC1, AC2, AC3, AC4, AC5, AC6, AC7, AC8, AC10, AC11, AC13
(appropriate PROCs and ERCs are given in Section 2 below)
Processes, tasks
and/or activities Processes, tasks and/or activities covered are described in Section 2 below.
covered
Assessment Method The assessment of inh.alation exposure is basgd on the exposure estimatipn tool MEASE. The
environmental assessment is based on FOCUS-Exposit.
2. Operational conditions and risk management measures
PROC/ERC REACH definition Involved tasks
PROC 2 Use in closed, continuous process with
occasional controlled exposure
PROC 3 Use in closed batch process (synthesis or
formulation)
Use in batch and other process (synthesis) where
PROC 4 . :
opportunity for exposure arises
Mixing or blending in batch processes for
PROC 5 formulation of preparations and articles
(multistage and/or significant contact)
Transfer of substance or preparation
PROC 8a (charging/discharging) from/to vessels/large
containers at non-dedicated facilities
Transfer of substance or preparation (charging/
PROC 8b discharging) from/to vessels/large containers at
dedicated facilities
Transfer of substance or preparation into small
PROC 9 containers (dedicated filling line, including
weighing) . _ . .
— - Further information is provided in the ECHA
PROC 10 Roller application or brushing Guidance on information requirements and
. . - chemical safety assessment, Chapter R.12: Use
PROC 11 Non industrial spraying descriptor system (ECHA-2010-G-05-EN).
PROC 13 Treatment of articles by dipping and pouring
PROC 15 Use as laboratory reagent
Using material as fuel sources, limited exposure
PROC 16 to unburned product to be expected
PROC 17 Lubrication at high energy conditions and in partly
open process
PROC 18 Greasing at high energy conditions
PROC 19 Hand-mixing with intimgte contact and only PPE
available
PROC 25 Other hot work operations with metals
PROC 26 Handling of solid inorganic substances at ambient
temperature
ERC2, ERC8a, ERC8b, Wide dispersive indoor and outdoor use of
ERC8c, ERC8d, reactive substances or processing aids in open
ERC8e, ERC8f systems
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2.1 Control of workers exposure

Product characteristic

According to the MEASE approach, the substance-intrinsic emission potential is one of the main exposure determinants. This is
reflected by an assignment of a so-called fugacity class in the MEASE tool. For operations conducted with solid substances at
ambient temperature the fugacity is based on the dustiness of that substance. Whereas in hot metal operations, fugacity is
temperature based, taking into account the process temperature and the melting point of the substance. As a third group, high
abrasive tasks are based on the level of abrasion instead of the substance intrinsic emission potential.

PROC Content in

Use in preparation preparation

Physical form Emission potential

All applicable PROCs not restricted solid/powder high

Amounts used

The actual tonnage handled per shift is not considered to influence the exposure as such for this scenario. Instead, the
combination of the scale of operation (industrial vs. professional) and level of containment/automation (as reflected in the
PROC) is the main determinant of the process intrinsic emission potential.

Frequency and duration of use/exposure

PROC Duration of exposure

PROC 4, 5, 8a, 8b, 9,

10, 16,17, 18, 19, 26 < 240 minutes

PROC 11 < 60 minutes
All other applicable - .
PROCs 480 minutes (not restricted)

Human factors not influenced by risk management

The shift breathing volume during all process steps reflected in the PROCs is assumed to be 10 m¥shift (8 hours).

Other given operational conditions affecting workers exposure

Operational conditions like process temperature and process pressure are not considered relevant for occupational exposure
assessment of the conducted processes. In process steps with considerably high temperatures (i.e. PROC 22, 23, 25), the
exposure assessment in MEASE is however based on the ratio of process temperature and melting point. As the associated
temperatures are expected to vary within the industry the highest ratio was taken as a worst case assumption for the exposure
estimation. Thus all process temperatures are automatically covered in this exposure scenario for PROC 22, 23 and PROC 25.

Technical conditions and measures at process level (source) to prevent release

Risk management measures at the process level (e.g. containment or segregation of the emission source) are generally not
required in the processes.

Technical conditions and measures to control dispersion from source towards the worker

PROC

Level of separation

Localised controls

Efficiency of LC

Further information

PROCs

or by removing the
worker from workplaces
involved with relevant
exposure.

(LC) (according to MEASE)
PROC 4, 5, 8a, 8b,9, | Any potentially required | - generic local exhaust 729
11,16, 26 Separation of Workers ventilation ° )
from the emission
PROC 17. 18 source is indicated integrated local exhaust 87 % B
’ above under ventilation °
d “Frequ?ncy and N only in well ventilated
PROC 19 A ;Jrgtlotr; On efxp)c()surer. not applicable na rooms or outdoors
edﬁfatci)onoc:n ’;‘;SU e (efficiency 50 %)-
achieved, for example,
by the installation of
i ventilated (positive
All other applicable pressure) control rooms not required na -
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Organisational measures to prevent /limit releases, dispersion and exposure

Avoid inhalation or ingestion. General occupational hygiene measures are required to ensure a safe handling of the substance.
These measures involve good personal and housekeeping practices (i.e. regular cleaning with suitable cleaning devices), no
eating and smoking at the workplace, the wearing of standard working clothes and shoes unless otherwise stated below.
Shower and change clothes at end of work shift. Do not wear contaminated clothing at home. Do not blow dust off with
compressed air.

Conditions and measures related to personal protection, hygiene and health evaluation

Specification of RPE efficiency Specification of Further personal
PROC respiratory protective | (assigned protection P loves protective equipment
equipment (RPE) factor, APF) 9 (PPE)
PROC 9, 26 FFP1 mask APF=4 Eye protection
equipment (e.g.
_ goggles or visors) must
PROC 11, 17, 18, 19 FFP3 mask APF=20 be worn, unless
_ Since natural hydraulic potential contact with
PROC 25 FFP2Z mask APF=10 lime is classified as the eye can be
irritating to skin, the use | excluded by the nature
of protective gloves is | and type of application
mandatory for all (i.e. closed process).
All other applicable _ process steps. Additionally, face
PROCs FFP2 mask APF=10 protection, protective
clothing and safety
shoes are required to
be worn as appropriate.

Any RPE as defined above shall only be worn if the following principles are implemented in parallel: The duration of work
(compare with “duration of exposure” above) should reflect the additional physiological stress for the worker due to the breathing
resistance and mass of the RPE itself, due to the increased thermal stress by enclosing the head. In addition, it shall be
considered that the worker’s capability of using tools and of communicating are reduced during the wearing of RPE.

For reasons as given above, the worker should therefore be (i) healthy (especially in view of medical problems that may affect
the use of RPE), (ii) have suitable facial characteristics reducing leakages between face and mask (in view of scars and facial
hair). The recommended devices above which rely on a tight face seal will not provide the required protection unless they fit the
contours of the face properly and securely.

The employer and self-employed persons have legal responsibilities for the maintenance and issue of respiratory protective
devices and the management of their correct use in the workplace. Therefore, they should define and document a suitable
policy for a respiratory protective device programme including training of the workers.

An overview of the APFs of different RPE (according to BS EN 529:2005) can be found in the glossary of MEASE.

2.2 Control of environmental exposure — only relevant for agricultural soil protection

Product characteristics

Drift: 1% (very worst-case estimate based on data from dust measurements in air as a function of the distance from application)

Quantity of dust
|per m3 (in mg)
120 Wind speed: '
| 100 * s - 3.5 m/e
¢ L s
80 : 6 m/e |
= 3Pk me
a0 " -
a |\ R J
n - ==
20 | --.__E = —f— — ||’
P e e
13 7 n 15 20
Distance from the
gpreader (in m)

("Figure taken from: Laudet, A. et al., 1999)
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Amounts used

Natural hydraulic lime 2,420 kg/ha

Frequency and duration of use

1 dayl/year (one application per year). Multiple applications during the year are allowed, provided the total yearly amount of
2,420 kg/ha is not exceeded (NHL).

Environment factors not influenced by risk management

Volume of surface water: 300 L/m2
Field surface area: 1 ha

Other given operational conditions affecting environmental exposure

Outdoor use of products
Soil mixing depth: 20 cm

Technical conditions and measures at process level (source) to prevent release

There are no direct releases to adjacent surface waters.

Technical conditions and measures to reduce or limit discharges, air emissions and releases to soil

Drift should be minimised.

Organizational measures to prevent/limit release from site

In line with the requirements for good agricultural practice, agricultural soil should be analysed prior to application of lime and
the application rate should be adjusted according to the results of the analysis.

2.2 Control of environmental exposure — only relevant for urban soil treatment

Product characteristics

Drift: 1% (very worst-case estimate based on data from dust measurements in air as a function of the distance from application)

Quantity of dust
per m3 (in mg)
120 Wind speed: '
l wo T 3.5 m/s
i * - 6 m/s
80 .
- B.b mye
a0 = -
a0 | &
| & = —9
0 | B " l
A i =T 2
0| —h——— A i ——
1 3 7 11 13 20
Distance from the
spreader (in m)

("Figure taken from: Laudet, A. et al., 1999)

Amounts used

Natural hydraulic lime 256,865 kg/ha

Frequency and duration of use

1 dayl/year and only once in a lifetime. Multiple applications during the year are allowed, provided the total yearly amount of
256,865 kg/ha is not exceeded (NHL).

Environment factors not influenced by risk management

Field surface area: 1 ha
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Other given operational conditions affecting environmental exposure

Outdoor use of products
Soil mixing depth: 20 cm

Technical conditions and measures at process level (source) to prevent release

Lime is only applied onto the soil in the technosphere zone before road construction. There are no direct releases to adjacent
surface waters.

Technical onsite conditions and measures to reduce or limit discharges, air emissions and releases to soil

Drift should be minimised.

3. Exposure estimation and reference to its source

Occupational exposure

The exposure estimation tool MEASE was used for the assessment of inhalation exposure. The risk characterisation ratio (RCR)
is the quotient of the refined exposure estimate and the respective DNEL (derived no-effect level) and has to be below 1 to
demonstrate a safe use. For inhalation exposure, the RCR is based on the DNEL for natural hydraulic lime (NHL) of 1 mg/m? (as
respirable dust) and the respective inhalation exposure estimate derived using MEASE (as inhalable dust). Thus, the RCR
includes an additional safety margin since the respirable fraction being a sub-fraction of the inhalable fraction according to EN
481.

Method used for Inhalation exposure Method used for

PROC inhalation exposure . p dermal exposure
estimate (RCR)

assessment assessment

Dermal exposure
estimate (RCR)

Since natural hydraulic lime is classified as
irritating to skin, dermal exposure has to be
minimised as far as technically feasible. A DNEL
for dermal effects has not been derived. Thus,
dermal exposure is not assessed in this exposure
scenario.

PROC 2, 3,4, 5, 8a,
8b, 9, 10, 11, 13, 15, MEASE <1 mg/m? (0.5 - 0.825)
16, 17, 18, 19, 25, 26

Environmental exposure for agricultural soil protection

The PEC calculation for soil and surface water was based on the FOCUS soil group (FOCUS, 1996) and on the “draft guidance
on the calculation of predicted environmental concentration values (PEC) of plant protection products for soil, ground water,
surface water and sediment (Kloskowksi et al., 1999). The FOCUS/EXPOSIT modelling tool is preferred to the EUSES as it is
more appropriate for agricultural-like application as in this case where parameter as the drift needs to be included in the
modelling. FOCUS is a model typically developed for biocidal applications and was further elaborated on the basis of the
German EXPOSIT 1.0 model, where parameters such as drifts can be improved according to collected data: once applied on
the soil, natural hydraulic lime can indeed migrate then towards surface waters, via drift.

Environmental

e moun
emissions See amounts used

Exposure
concentration in

waste water treatment Not relevant for agricultural soil protection

plant (WWTP)
Exposure Substance PEC (ug/L) PNEC (ug/L) RCR
concentration in
aquatic pelagic NHL 8 574 0.015
compartment
Exposure As described above, no exposure of surface water nor sediment to lime is expected. Further, in
p Lo natural waters the hydroxide ions react with HCO3- to form water and CO32-. CO32- forms CaCO3 by

concentration in . . . s . ) .

. reacting with Ca2+. The calcium carbonate precipitates and deposits on the sediment. Calcium
sediments . ” . )

carbonate is of low solubility and a constituent of natural soils.

Exposure Substance PEC (mg/L) PNEC (mg/L) RCR

concentrations in soil

and groundwater NHL 712 1262 0.56

Exposure
concentration in
atmospheric
compartment

This point is not relevant. Natural hydraulic lime is not volatile. The vapour pressures is below 107 Pa.
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Exposure
concentration This point is not relevant because calcium can be considered to be omnipresent and essential in the

relevant for the food | environment. The uses covered do not significantly influence the distribution of the constituents (Ca**
chain (secondary and OH’) in the environment.
poisoning)

Environmental exposure for urban soil treatment

The urban soil treatment scenario is based on a road border scenario. At the special road border technical meeting (Ispra,
September 5, 2003), EU Member States and industry agreed on a definition for a “road technosphere”. The road technosphere
can be defined as “the engineered environment that carries the geotechnical functions of the road in connection with its
structure, operation and maintenance including the installations to ensure road safety and manage run off. This technosphere,
which includes the hard and soft shoulder at the edge of the carriageway, is vertically dictated by the groundwater watertable.
The road authority has responsibility for this road technosphere including road safety, road support, prevention of pollution and
water management”. The road technosphere was therefore excluded as assessment endpoint for risk assessment for the
purpose of the existing/new substances regulations. The target zone is the zone beyond the technosphere, to which the
environmental risk assessment applies.

The PEC calculation for soil was based on the FOCUS soil group (FOCUS, 1996) and on the “draft guidance on the calculation
of predicted environmental concentration values (PEC) of plant protection products for soil, ground water, surface water and
sediment (Kloskowksi et al., 1999). The FOCUS/EXPOSIT modelling tool is preferred to the EUSES as it is more appropriate for
agricultural-like application as in this case where parameter as the drift needs to be included in the modelling. FOCUS is a
model typically developed for biocidal applications and was further elaborated on the basis of the German EXPOSIT 1.0 model,
where parameters such as drifts can be improved according to collected data.

Environmental

issi moun
emissions See amounts used

Exposure
concentration in
waste water treatment
plant (WWTP)

Not relevant for road border scenario

Exposure
concentration in
aquatic pelagic
compartment

Not relevant for road border scenario

Exposure
concentration in Not relevant for road border scenario
sediments

Exposure Substance PEC (mgl/L) PNEC (mg/L) RCR

concentrations in soil
and groundwater NHL 819.32 1262 0.65

Exposure
concentration in
atmospheric
compartment

This point is not relevant. Natural hydraulic lime is not volatile. The vapour pressures is below 107 Pa.

Exposure
concentration This point is not relevant because calcium can be considered to be omnipresent and essential in the
relevant for the food environment. The uses covered do not significantly influence the distribution of the constituents (Ca2+
chain (secondary and OH’) in the environment.

poisoning)

Environmental exposure for other uses

For all other uses, no quantitative environmental exposure assessment is carried because

e  The operational conditions and risk management measures are less stringent than those outlined for agricultural soil
protection or urban soil treatment

e Lime is an ingredient and chemically bound into a matrix. Releases are negligible and insufficient to cause a pH-shift
in soil, wastewater or surface water

e Lime is specifically used to release CO2-free breathable air, upon reaction with CO2. Such applications only relates to
the air compartment, where the lime properties are exploited

e Neutralisation/pH-shift is the intended use and there are no additional impacts beyond those desired.
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4. Guidance to DU to evaluate whether he works inside the boundaries set by the ES

The DU works inside the boundaries set by the ES if either the proposed risk management measures as described above are
met or the downstream user can demonstrate on his own that his operational conditions and implemented risk management
measures are adequate. This has to be done by showing that they limit the inhalation and dermal exposure to a level below the
respective DNEL (given that the processes and activities in question are covered by the PROCs listed above) as given below. If
measured data are not available, the DU may make use of an appropriate scaling tool such as MEASE
(www.ebrc.de/mease.html) to estimate the associated exposure. The dustiness of the substance used can be determined
according to the MEASE glossary. For example, substances with a dustiness less than 2.5 % according to the Rotating Drum
Method (RDM) are defined as “low dusty”, substances with a dustiness less than 10 % (RDM) are defined as “medium dusty”
and substances with a dustiness 210 % are defined as “high dusty”.

DNELiphaation: 1 mg/m? (as respirable dust)

Important note: The DU has to be aware of the fact that apart from the long-term DNEL given above, a DNEL for acute effects
exists at a level of 4 mg/m?3. By demonstrating a safe use when comparing exposure estimates with the long-term DNEL, the
acute DNEL is therefore also covered (according to R.14 guidance, acute exposure levels can be derived by multiplying long-
term exposure estimates by a factor of 2). When using MEASE for the derivation of exposure estimates, it is noted that the
exposure duration should only be reduced to half-shift as a risk management measure (leading to an exposure reduction of
40 %).
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ES number 9.10: Professional use of lime substances in soil
treatment

Exposure Scenario Format (1) addressing uses carried out by workers

1. Title

Free short title Professional use of lime substances in soil treatment
Systematic title based SuU22

on use descriptor (appropriate PROCs and ERCs are given in Section 2 below)
Processes, tasks

and/or activities Processes, tasks and/or activities covered are described in Section 2 below.
covered

The assessment of inhalation exposure is based on measured data and on the exposure estimation
Assessment Method tool MEASE.
The environmental assessment is based on FOCUS-Exposit.

2. Operational conditions and risk management measures

Task/ERC REACH definition Involved tasks
Milling PROC 5
Loading of spreader PROC 8b. PROC 26 Preparation and use of natural hydraulic lime for

soil treatment.

Application to soil

(spreading) PROC 11

Natural hydraulic lime is applied in numerous
cases of wide dispersive uses: agricultural,
forestry, fish and shrimps farming, soil treatment
and environmental protection.

ERC2, ERC8a, ERC8b, Wide dispersive indoor and outdoor use of
ERC8c, ERC8d, | reactive substances or processing aids in open
ERC8e, ERC8f systems

2.1 Control of workers exposure

Product characteristic

According to the MEASE approach, the substance-intrinsic emission potential is one of the main exposure determinants. This is
reflected by an assignment of a so-called fugacity class in the MEASE tool. For operations conducted with solid substances at
ambient temperature the fugacity is based on the dustiness of that substance. Whereas in hot metal operations, fugacity is
temperature based, taking into account the process temperature and the melting point of the substance. As a third group, high
abrasive tasks are based on the level of abrasion instead of the substance intrinsic emission potential.

Task Use in preparation Content_ln Physical form Emission potential
preparation

Milling not restricted solid/powder high

Loading of spreader not restricted solid/powder high

Appl|ca!|on to soil not restricted solid/powder high

(spreading)

Amounts used

The actual tonnage handled per shift is not considered to influence the exposure as such for this scenario. Instead, the
combination of the scale of operation (industrial vs. professional) and level of containment/automation (as reflected in the
PROC) is the main determinant of the process intrinsic emission potential.

Frequency and duration of use/exposure

Task Duration of exposure
Milling 240 minutes
Loading of spreader 240 minutes

Application to soil
(spreading)

480 minutes (not restricted)

Human factors not influenced by risk management

The shift breathing volume during all process steps reflected in the PROCs is assumed to be 10 m¥shift (8 hours).
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Other given operational conditions affecting workers exposure

Operational conditions (e.g. process temperature and process pressure) are not considered relevant for occupational exposure
assessment of the conducted processes.

Technical conditions and measures at process level (source) to prevent release

Risk management measures at the process level (e.g. containment or segregation of the emission source) are generally not
required in the processes.

Technical conditions and measures to control dispersion from source towards the worker

Localised controls

(spreading)

cabin of the spreader

supply

Task Level of separation (LC) Efficiency of LC Further information
Milling Ser;gg\éisgrg;)\l/vgcr‘lt(ers not required na -
Loading of spreader concrii(ll’:ierc??)rigggseses. not required na -
Application to soil \I/szrtwgr ?sp‘s):tlt?re:g?r? ::Z Cabin with filtered air 99% _

Organisational measures to prevent /limit releases, dispersion and exposure

compressed air.

Avoid inhalation or ingestion. General occupational hygiene measures are required to ensure a safe handling of the substance.
These measures involve good personal and housekeeping practices (i.e. regular cleaning with suitable cleaning devices), no
eating and smoking at the workplace, the wearing of standard working clothes and shoes unless otherwise stated below.
Shower and change clothes at end of work shift. Do not wear contaminated clothing at home. Do not blow dust off with

Conditions and measures related to personal protection, hygiene and health evaluation

Specification of

RPE efficiency

Specification of

Further personal

(spreading)

Task respiratory protective | (assigned protection loves protective equipment
equipment (RPE) factor, APF) 9 (PPE)
Eye protection
- equipment (e.g.
Milling FFP3 mask APF=20 goggles or visors) must
be worn, unless
Since natural hydraulic | potential contact with
lime is classified as the eye can be
Loading of spreader FFP3 mask APF=20 irritating to skin, the use | excluded by the nature
of protective gloves is | and type of application
mandatory for all (i.e. closed process).
process steps. Additionally, face
Application to soil ) protection, protective
not required na

clothing and safety
shoes are required to
be worn as appropriate.

Any RPE as defined above shall only be worn if the following principles are implemented in parallel: The duration of work
(compare with “duration of exposure” above) should reflect the additional physiological stress for the worker due to the breathing
resistance and mass of the RPE itself, due to the increased thermal stress by enclosing the head. In addition, it shall be
considered that the worker’s capability of using tools and of communicating are reduced during the wearing of RPE.

For reasons as given above, the worker should therefore be (i) healthy (especially in view of medical problems that may affect
the use of RPE), (ii) have suitable facial characteristics reducing leakages between face and mask (in view of scars and facial
hair). The recommended devices above which rely on a tight face seal will not provide the required protection unless they fit the
contours of the face properly and securely.

The employer and self-employed persons have legal responsibilities for the maintenance and issue of respiratory protective
devices and the management of their correct use in the workplace. Therefore, they should define and document a suitable
policy for a respiratory protective device programme including training of the workers.

An overview of the APFs of different RPE (according to BS EN 529:2005) can be found in the glossary of MEASE.
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2.2 Control of environmental exposure — only relevant for agricultural soil protection

Product characteristics

Drift: 1% (very worst-case estimate based on data from dust measurements in air as a function of the distance from application)

| 3 "
Quantity of dust
|per m3 (in mg)
120 Wind speed: '
| 100 * . - 3.5 m/s
4 : Y= m/s
- 3.5 m/s
60 +-
a0 | UE l
. - S
» | ——— = o — l
| — — - 1
0 | h— —_ - b= — 4
1 A ¥ n 15 20
Distance from the
spreader (in m)

("Figure taken from: Laudet, A. et al., 1999)

Amounts used

Natural hydraulic lime 2,420 kg/ha

Frequency and duration of use

1 day/year (one application per year). Multiple applications during the year are allowed, provided the total yearly amount of
2,420 kg/ha is not exceeded (NHL).

Environment factors not influenced by risk management

Volume of surface water: 300 L/m?
Field surface area: 1 ha

Other given operational conditions affecting environmental exposure

Outdoor use of products
Soil mixing depth: 20 cm

Technical conditions and measures at process level (source) to prevent release

There are no direct releases to adjacent surface waters.

Technical conditions and measures to reduce or limit discharges, air emissions and releases to soil

Drift should be minimised.

Organizational measures to prevent/limit release from site

In line with the requirements for good agricultural practice, agricultural soil should be analysed prior to application of lime and
the application rate should be adjusted according to the results of the analysis.
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2.2 Control of environmental exposure — only relevant for urban soil treatment

Product characteristics

Drift: 1% (very worst-case estimate based on data from dust measurements in air as a function of the distance from application)

Quantity of dust
|per m3 (in mg)
120 Wind speed: '
| 100 7 . - 3.5 g
. = - 6 m/s
ao - o : j
s 4 : = 3.k m/e
a0 |\ s J
[ o B
0 Ml s |
-, P - Sl SRR e
o | i & &
1 3 7 11 i5 20
Distance from the
gpreader (in m)

("Figure taken from: Laudet, A. et al., 1999)

Amounts used

Natural hydraulic lime 256,865 kg/ha

Frequency and duration of use

1 day/year and only once in a lifetime. Multiple applications during the year are allowed, provided the total yearly amount of
256,865 kg/ha is not exceeded (NHL).

Environment factors not influenced by risk management

Field surface area: 1 ha

Other given operational conditions affecting environmental exposure

Outdoor use of products
Soil mixing depth: 20 cm

Technical conditions and measures at process level (source) to prevent release

Lime is only applied onto the soil in the technosphere zone before road construction. There are no direct releases to adjacent
surface waters.

Technical onsite conditions and measures to reduce or limit discharges, air emissions and releases to soil

Drift should be minimised.

Page 74 of 84



S, SAFETY DATA SHEET

5 EULA Natural Hydraulic Lime (NHL)
W i ‘,\ﬁ' Prepared in accordance with Annex Il of the REACH Regulation EC 1907/2006,
M X L

' Regulation (EC) 1272/2008 and Regulation (EC) 453/2010

Version: 1.0/EN
Revision date: 12/2010 Printing Date: 12/2010

3. Exposure estimation and reference to its source

Occupational exposure

Measured data and modelled exposure estimates (MEASE) were used for the assessment of inhalation exposure. The risk
characterisation ratio (RCR) is the quotient of the refined exposure estimate and the respective DNEL (derived no-effect level)
and has to be below 1 to demonstrate a safe use. For inhalation exposure, the RCR is based on the DNEL natural hydraulic
lime (NHL) of 1 mg/m? (as respirable dust).

Method used for . Method used for
Task inhalation exposure Inhalation exposure dermal exposure Dermal exposure
estimate (RCR) estimate (RCR)
assessment assessment
MiIIing MEASE 0.488 mg/m3 (048) Since natural hydraulic lime is classified as
irritating to skin, dermal exposure has to be
Loading of spreader MEASE (PROC 8b) 0.488 mg/m? (0.48) minimised as far as technically feasible. A DNEL
Application to soil for dermal effects has not been derived. Thus,
y measured data 0.880 mg/m? (0.88 dermal exposure is not assessed in this exposure
(spreading) o/ (0.88) scenario.

Environmental exposure for agricultural soil protection

The PEC calculation for soil and surface water was based on the FOCUS soil group (FOCUS, 1996) and on the “draft guidance
on the calculation of predicted environmental concentration values (PEC) of plant protection products for soil, ground water,
surface water and sediment (Kloskowksi et al., 1999). The FOCUS/EXPOSIT modelling tool is preferred to the EUSES as it is
more appropriate for agricultural-like application as in this case where parameter as the drift needs to be included in the
modelling. FOCUS is a model typically developed for biocidal applications and was further elaborated on the basis of the
German EXPOSIT 1.0 model, where parameters such as drifts can be improved according to collected data: once applied on
the soil, natural hydraulic lime can indeed migrate then towards surface waters, via drift.

Environmental

issi moun
emissions See amounts used

Exposure
concentration in

waste water treatment Not relevant for agricultural soil protection

plant (WWTP)
Exposure Substance PEC (ug/L) PNEC (ug/L) RCR
concentration in
aquatic pelagic NHL 8 574 0.015
compartment
Exposure As described above, no exposure of surface water nor sediment to lime is expected. Further, in
p Lo natural waters the hydroxide ions react with HCO3- to form water and CO32-. CO32- forms CaCO3 by

concentration in . . . s . ) .

. reacting with Ca2+. The calcium carbonate precipitates and deposits on the sediment. Calcium
sediments . ” . )

carbonate is of low solubility and a constituent of natural soils.

Exposure Substance PEC (mg/L) PNEC (mg/L) RCR

concentrations in soil

and groundwater NHL 712 1262 0.56

Exposure
concentration in
atmospheric
compartment

This point is not relevant. Natural hydraulic lime is not volatile. The vapour pressures is below 107 Pa.

Exposure
concentration This point is not relevant because calcium can be considered to be omnipresent and essential in the
relevant for the food | environment. The uses covered do not significantly influence the distribution of the constituents (Ca**
chain (secondary and OH’) in the environment.

poisoning)
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Environmental exposure for urban soil treatment

The urban soil treatment scenario is based on a road border scenario. At the special road border technical meeting (Ispra,
September 5, 2003), EU Member States and industry agreed on a definition for a “road technosphere”. The road technosphere
can be defined as “the engineered environment that carries the geotechnical functions of the road in connection with its
structure, operation and maintenance including the installations to ensure road safety and manage run off. This technosphere,
which includes the hard and soft shoulder at the edge of the carriageway, is vertically dictated by the groundwater watertable.
The road authority has responsibility for this road technosphere including road safety, road support, prevention of pollution and
water management”. The road technosphere was therefore excluded as assessment endpoint for risk assessment for the
purpose of the existing/new substances regulations. The target zone is the zone beyond the technosphere, to which the
environmental risk assessment applies.

The PEC calculation for soil was based on the FOCUS soil group (FOCUS, 1996) and on the “draft guidance on the calculation
of predicted environmental concentration values (PEC) of plant protection products for soil, ground water, surface water and
sediment (Kloskowksi et al., 1999). The FOCUS/EXPOSIT modelling tool is preferred to the EUSES as it is more appropriate for
agricultural-like application as in this case where parameter as the drift needs to be included in the modelling. FOCUS is a
model typically developed for biocidal applications and was further elaborated on the basis of the German EXPOSIT 1.0 model,
where parameters such as drifts can be improved according to collected data.

Environmental

L. See amounts used
emissions

Exposure
concentration in
waste water treatment
plant (WWTP)

Not relevant for road border scenario

Exposure
concentration in
aquatic pelagic
compartment

Not relevant for road border scenario

Exposure
concentration in Not relevant for road border scenario
sediments

Exposure Substance PEC (mgl/L) PNEC (mg/L) RCR
concentrations in soil

and groundwater NHL 819.32 1262 0.65

Exposure
concentration in
atmospheric
compartment

This point is not relevant. Natural hydraulic lime is not volatile. The vapour pressures is below 107 Pa.

Exposure
concentration This point is not relevant because calcium can be considered to be omnipresent and essential in the
relevant for the food environment. The uses covered do not significantly influence the distribution of the constituents (Ca2+
chain (secondary and OH’) in the environment.

poisoning)

Environmental exposure for other uses

For all other uses, no quantitative environmental exposure assessment is carried because

e  The operational conditions and risk management measures are less stringent than those outlined for agricultural soil
protection or urban soil treatment

e Lime is an ingredient and chemically bound into a matrix. Releases are negligible and insufficient to cause a pH-shift
in soil, wastewater or surface water

e Lime is specifically used to release CO2-free breathable air, upon reaction with CO2. Such applications only relates to
the air compartment, where the lime properties are exploited

o Neutralisation/pH-shift is the intended use and there are no additional impacts beyond those desired.
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4. Guidance to DU to evaluate whether he works inside the boundaries set by the ES

The DU works inside the boundaries set by the ES if either the proposed risk management measures as described above are
met or the downstream user can demonstrate on his own that his operational conditions and implemented risk management
measures are adequate. This has to be done by showing that they limit the inhalation and dermal exposure to a level below the
respective DNEL (given that the processes and activities in question are covered by the PROCs listed above) as given below. If
measured data are not available, the DU may make use of an appropriate scaling tool such as MEASE
(www.ebrc.de/mease.html) to estimate the associated exposure. The dustiness of the substance used can be determined
according to the MEASE glossary. For example, substances with a dustiness less than 2.5 % according to the Rotating Drum
Method (RDM) are defined as “low dusty”, substances with a dustiness less than 10 % (RDM) are defined as “medium dusty”
and substances with a dustiness 210 % are defined as “high dusty”.

DNELiphaation: 1 mg/m? (as respirable dust)

Important note: The DU has to be aware of the fact that apart from the long-term DNEL given above, a DNEL for acute effects
exists at a level of 4 mg/m?3. By demonstrating a safe use when comparing exposure estimates with the long-term DNEL, the
acute DNEL is therefore also covered (according to R.14 guidance, acute exposure levels can be derived by multiplying long-
term exposure estimates by a factor of 2). When using MEASE for the derivation of exposure estimates, it is noted that the
exposure duration should only be reduced to half-shift as a risk management measure (leading to an exposure reduction of
40 %).
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ES number 9.11: Professional uses of articles/containers containing
lime substances

Exposure Scenario Format (1) addressing uses carried out by workers

1. Title
Free short title Professional uses of articles/containers containing lime substances
SuU22, SU1, SU5, SU6a, SU6b, SU7, SU10, SU11, SU12, SU13, SU16, SU17, SU18, SU19, SU20,
Systematic title based SU23, sU24
on use descriptor AC1, AC2, AC3, AC4, AC5, AC6, AC7, AC8, AC10, AC11, AC13

(appropriate PROCs and ERCs are given in Section 2 below)

Processes, tasks

and/or activities Processes, tasks and/or activities covered are described in Section 2 below.
covered
Assessment Method The assessment of inhalation exposure is based on the exposure estimation tool MEASE.

Operational conditions and risk management measures

PROC/ERC REACH definition Involved tasks
Other process Use of containers containing natural hydraulic
PROC 0 (PROC 21 (low emission potential) as proxy for | lime (NHL)/preparations as CO, absorbents (e.g.
exposure estimation) breathing apparatus)

Low energy manipulation of substances bound in | Handling of substances bound in materials and/or

PROC 21 . ; h
materials and/or articles articles

PROC 24 High (mechanical) energy work-up of substances Grinding, mechanical cutting

bound in materials and/or articles

PROC 25 Other hot work operations with metals Welding, soldering

Natural hydraulic lime (NHL) bound into or onto
articles and materials such as: wooden and
plastic construction and building materials (e.g.
gutters, drains), flooring, furniture, toys, leather
products, paper and cardboard products
(magazines, books, news paper and packaging
paper), electronic equipment (casing)

ERC10, ERC11, ERC Wide dispersive indoor and outdoor use of long-
12 life articles and materials with low release

2.1 Control of workers exposure

Product characteristic

According to the MEASE approach, the substance-intrinsic emission potential is one of the main exposure determinants. This is
reflected by an assignment of a so-called fugacity class in the MEASE tool. For operations conducted with solid substances at
ambient temperature the fugacity is based on the dustiness of that substance. Whereas in hot metal operations, fugacity is
temperature based, taking into account the process temperature and the melting point of the substance. As a third group, high
abrasive tasks are based on the level of abrasion instead of the substance intrinsic emission potential.

PROC Used in preparation? Content_ln Physical form Emission potential
preparation
massive objects low
(pellets), low potential | (worst case assumption
for dust formation due as no inhalation
PROC 0 not restricted to at_)rasm_nldurlng exposure is assumed
previous filling and during the use of the
handling activities of breathing apparatus
pellets, not during use due to the very low
of breathing apparatus abrasive potential)
PROC 21 not restricted massive objects very low
PROC 24, 25 not restricted massive objects high

Amounts used

The actual tonnage handled per shift is not considered to influence the exposure as such for this scenario. Instead, the
combination of the scale of operation (industrial vs. professional) and level of containment/automation (as reflected in the
PROC) is the main determinant of the process intrinsic emission potential.
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Frequency and duration of use/exposure

PROC Duration of exposure
480 minutes
PROC 0 (not restricted as far as occupational exposure to natural hydraulic lime (NHL) is concerned, the actual
wearing duration may be restricted due the user instructions of the actual breathing apparatus)
PROC 21 480 minutes (not restricted)
PROC 24 < 240 minutes
PROC 25 < 240 minutes

Human factors not influenced by risk management

The shift breathing volume during all process steps reflected in the PROCs is assumed to be 10 m¥shift (8 hours).

Other given operational conditions affecting workers exposure

Operational conditions like process temperature and process pressure are not considered relevant for occupational exposure
assessment of the conducted processes. In process steps with considerably high temperatures (i.e. PROC 22, 23, 25), the
exposure assessment in MEASE is however based on the ratio of process temperature and melting point. As the associated
temperatures are expected to vary within the industry the highest ratio was taken as a worst case assumption for the exposure
estimation. Thus all process temperatures are automatically covered in this exposure scenario for PROC 22, 23 and PROC 25.

Technical conditions and measures at process level (source) to prevent release

Risk management measures at the process level (e.g. containment or segregation of the emission source) are generally not
required in the processes.

Technical conditions and measures to control dispersion from source towards the worker

Localised controls Efficiency of LC

(LC) (according to MEASE) | Further information

PROC Level of separation

Any potentially required
separation of workers
from the emission
source is indicated
above under
“Frequency and
duration of exposure”.
A reduction of exposure
PROC 0, 21, 24, 25 duration can be not required na -
achieved, for example,
by the installation of
ventilated (positive
pressure) control rooms
or by removing the
worker from workplaces
involved with relevant
exposure.

Organisational measures to prevent /limit releases, dispersion and exposure

Avoid inhalation or ingestion. General occupational hygiene measures are required to ensure a safe handling of the substance.
These measures involve good personal and housekeeping practices (i.e. regular cleaning with suitable cleaning devices), no
eating and smoking at the workplace, the wearing of standard working clothes and shoes unless otherwise stated below.
Shower and change clothes at end of work shift. Do not wear contaminated clothing at home. Do not blow dust off with
compressed air.
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Conditions and measures related to personal protection, hygiene and health evaluation

Specification of

RPE efficiency

Specification of
gloves

Further personal
protective equipment
(PPE)

PROC respiratory protective | (assigned protection
equipment (RPE) factor, APF)

PROC 0, 21 not required na

PROC 24, 25 FFP1 mask APF=4

Since natural hydraulic
lime (NHL) is
considered as irritating
to skin, the use of
protective gloves is
mandatory for all
process steps.

Eye protection
equipment (e.g.
goggles or visors) must
be worn, unless
potential contact with
the eye can be
excluded by the nature
and type of application
(i.e. closed process).
Additionally, face
protection, protective
clothing and safety
shoes are required to
be worn as appropriate.

Any RPE as defined above shall only be worn if the following principles are implemented in parallel: The duration of work
(compare with “duration of exposure” above) should reflect the additional physiological stress for the worker due to the breathing
resistance and mass of the RPE itself, due to the increased thermal stress by enclosing the head. In addition, it shall be
considered that the worker’s capability of using tools and of communicating are reduced during the wearing of RPE.

For reasons as given above, the worker should therefore be (i) healthy (especially in view of medical problems that may affect
the use of RPE), (ii) have suitable facial characteristics reducing leakages between face and mask (in view of scars and facial
hair). The recommended devices above which rely on a tight face seal will not provide the required protection unless they fit the
contours of the face properly and securely.
The employer and self-employed persons have legal responsibilities for the maintenance and issue of respiratory protective
devices and the management of their correct use in the workplace. Therefore, they should define and document a suitable
policy for a respiratory protective device programme including training of the workers.
An overview of the APFs of different RPE (according to BS EN 529:2005) can be found in the glossary of MEASE.

2.2 Control of environmental exposure

Product characteristics

Lime is chemically bound into/onto a matrix with very low release potential

3. Exposure estimation and reference to its source

Occupational exposure

The exposure estimation tool MEASE was used for the assessment of inhalation exposure. The risk characterisation ratio (RCR)
is the quotient of the refined exposure estimate and the respective DNEL (derived no-effect level) and has to be below 1 to
demonstrate a safe use. For inhalation exposure, the RCR is based on the DNEL for natural hydraulic lime (NHL) of 1 mg/m? (as

respirable dust) and the respective inhalation exposure estimate derived using MEASE (as inhalable dust). Thus, the RCR
includes an additional safety margin since the respirable fraction being a sub-fraction of the inhalable fraction according to EN

481.
Method used for . Method used for
PROC inhalation exposure Inhalation exposure dermal exposure Dermal exposure
estimate (RCR) estimate (RCR)
assessment assessment
PROC 0 MEASE (PROC 21) 0.5 mg/m? (0.5) Since natural hydraulic lime (NHL) is considered
as irritating to skin, dermal exposure has to be

PROC 21 MEASE 0.05 mg/m? (0.05) minimised as far as technically feasible. A DNEL

PROC 24 MEASE 0.825 mg/m? (0.825) for dermal effec?s has not been Qeri\{ed. Thus,
dermal exposure is not assessed in this exposure

PROC 25 MEASE 0.6 mg/m? (0.6) scenario.

Environmental exposure

Lime is an ingredient and is chemically bound into a matrix: there is no intended release of lime during normal and reasonable
foreseeable conditions of use. Releases are negligible and insufficient to cause a pH-shift in soil, wastewater or surface water.
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4. Guidance to DU to evaluate whether he works inside the boundaries set by the ES

The DU works inside the boundaries set by the ES if either the proposed risk management measures as described above are
met or the downstream user can demonstrate on his own that his operational conditions and implemented risk management
measures are adequate. This has to be done by showing that they limit the inhalation and dermal exposure to a level below the
respective DNEL (given that the processes and activities in question are covered by the PROCs listed above) as given below. If
measured data are not available, the DU may make use of an appropriate scaling tool such as MEASE
(www.ebrc.de/mease.html) to estimate the associated exposure. The dustiness of the substance used can be determined
according to the MEASE glossary. For example, substances with a dustiness less than 2.5 % according to the Rotating Drum
Method (RDM) are defined as “low dusty”, substances with a dustiness less than 10 % (RDM) are defined as “medium dusty”
and substances with a dustiness 210 % are defined as “high dusty”.

DNELiphaation: 1 mg/m? (as respirable dust)

Important note: The DU has to be aware of the fact that apart from the long-term DNEL given above, a DNEL for acute effects
exists at a level of 4 mg/m?3. By demonstrating a safe use when comparing exposure estimates with the long-term DNEL, the
acute DNEL is therefore also covered (according to R.14 guidance, acute exposure levels can be derived by multiplying long-
term exposure estimates by a factor of 2). When using MEASE for the derivation of exposure estimates, it is noted that the
exposure duration should only be reduced to half-shift as a risk management measure (leading to an exposure reduction of
40 %).
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ES number 9.12: Consumer use of building and construction
material (DIY — do it yourself)

Exposure Scenario Format (2) addressing uses carried out by consumers

1. Title

Free short title

Consumer use of building and construction material

Systematic title based on use descriptor

SU21, PC9a, PC9b, ERC8c, ERC8d, ERC8e, ERC8f

Processes, tasks activities covered

Handling (mixing and filling) of powder formulations
Application of liquid, pasty lime preparations.

Assessment Method*

Human health:

A qualitative assessment has been performed for oral and dermal exposure
as well as exposure to the eye. Inhalation exposure to dust has been
assessed by the Dutch model (van Hemmen, 1992).

Environment:

A qualitative justification assessment is provided.

2. Operational conditions and risk management measures

RMM No product integrated risk management measures are in place.

Description of activity referring to article categories (AC) and environmental release
PC/ERC -

categories (ERC)

Mixing and loading of powder containing lime substances.
PC 9a, 9b Application of lime plaster, putty or slurry to the walls or ceiling.

Post-application exposure.

ERC 8c, 8d, 8e, 8f

Wide dispersive indoor use resulting in inclusion into or onto a matrix
Wide dispersive outdoor use of processing aids in open systems
Wide dispersive outdoor use of reactive substances in open systems
Wide dispersive outdoor use resulting in inclusion into or onto a matrix

2.1 Control of consumers exposure

Product characteristic

Description of the Concentration of the | Physical state of Dustiness (if relevant) | Packaging design
preparation substance in the the preparation
preparation
Lime substance 100 % Solid, powder High, medium and low, Bulk in bags of up to
Plaster, Mortar 20-40% Solid, powder depending on the kind of | 35 kg.
lime substance
(indicative value from
DIY' fact sheet see
section 9.0.3)
Plaster, Mortar 20-40% Pasty - -
Putty, filler 30-55% Pasty, highly - In tubes or buckets
viscous, thick liquid
Pre-mixed lime wash ~30% Solid, powder High - low Bulk in bags of up to
paint (indicative value from 35 kg.
DIY' fact sheet see
section 9.0.3)
Lime wash paint/milk ~30% Milk of lime - -
of lime preparation preparation

Amounts used

Description of the
preparation

Amount used per event

Filler, putty

250 g — 1 kg powder (2:1 powder water)
Difficult to determine, because the amount is heavily dependent on the depth and size of the
holes to be filled.

Plaster/lime wash paint

~ 25 kg depending on the size of the room, wall to be treated.

Floor/wall equalizer

~ 25 kg depending on the size of the room, wall to be equalized.

Frequency and duration of use/exposure

Description of task

Duration of exposure per event frequency of events

Mixing and loading of lime containing

powder.

1.33 min (DIY1-fact sheet, RIVM,
Chapter 2.4.2 Mixing and loading of
powders)

2/year (DIY" fact sheet)

Application of lime plaster, putty or

slurry to the walls or ceiling

Several minutes - hours 2/year (DIY" fact sheet)
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Human factors not influenced by risk management

E;T(crlptlon of the Population exposed Breathing rate Exposed body part :;:ﬁrng]ndlng skin

Handling of powder Adult 1.25 m%hr Half of both hands 430 (DIY” fact sheet)

Application of liquid,

pasty lime Adult NR Hands and forearms 1900 (DIY” fact sheet)

preparations.

Other given operational conditions affecting consumers exposure

Description of the task Indoor/outdoor Room volume Air exchange rate

Handling of powder indoor 1 m? (personal space, small | 0.6 hr" (unspecified room)
area around the user)

Application of liquid, pasty lime indoor NR NR

preparations.

Conditions and measures related to information and behavioural advice to consumers

In order to avoid health damage DIYers should comply with the same strict protective measures which apply to professional
workplaces:
®  Change wet clothing, shoes and gloves immediately.
®  Protect uncovered areas of skin (arms, legs, face): there are various effective skin protection products which should
be used in accordance with a skin protection plan (skin protection, cleansing and care). Cleanse the skin thoroughly
after the work and apply a care product.

Conditions and measures related to personal protection and hygiene

In order to avoid health damage DIYers should comply with the same strict protective measures which apply to professional
workplaces:
e When preparing or mixing building materials, during demolition or caulking and, above all, during overhead work, wear
protective goggles as well as face masks during dusty work.
e  Choose work gloves carefully. Leather gloves become wet and can facilitate burns. When working in a wet
environment, cotton gloves with plastic covering (nitrile) are better. Wear gauntlet gloves during overhead work
because they can considerably reduce the amount of humidity which permeates the working clothes.

2.2 Control of environmental exposure

Product characteristics

Not relevant for exposure assessment

Amounts used*

Not relevant for exposure assessment

Frequency and duration of use

Not relevant for exposure assessment

Environment factors not influenced by risk management

Default river flow and dilution

Other given operational conditions affecting environmental exposure

Indoor
Direct discharge to the wastewater is avoided.

Conditions and measures related to municipal sewage treatment plant

Default size of municipal sewage system/treatment plant and sludge treatment technique

Conditions and measures related to external treatment of waste for disposal

Not relevant for exposure assessment

Conditions and measures related to external recovery of waste

Not relevant for exposure assessment

3. Exposure estimation and reference to its source

The risk characterisation ratio (RCR) is the quotient of the refined exposure estimate and the respective DNEL (derived no-
effect level) and is given in parentheses below. For inhalation exposure, the RCR is based on the acute DNEL for lime
substances of 4 mg/m® (as respirable dust) and the respective inhalation exposure estimate (as inhalable dust). Thus, the RCR
includes an additional safety margin since the respirable fraction is a sub-fraction of the inhalable fraction according to EN 481.
Since limes are classified as irritating to skin and eyes a qualitative assessment has been performed for dermal exposure and
exposure to the eye.
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Human exposure

Handling of powder

Route of exposure | Exposure estimate Method used, comments
Oral - Qualitative assessment
Oral exposure does not occur as part of the intended product use.
Dermal small task: 0.1 ug/cm? (-) Qualitative assessment
large task: 1 pg/cm? (-) If risk reduction measures are taken into account no human

exposure is expected. However, dermal contact to dust from
loading of lime substances or direct contact to the lime cannot be
excluded if no protective gloves are worn during application. This
may occasionally result in mild irritation easily avoided by prompt
rinsing with water.

Quantitative assessment

The constant rate model of ConsExpo has been used. The contact
rate to dust formed while pouring powder has been taken from the
DIY-fact sheet (RIVM report 320104007).

Eye Dust Qualitative assessment

If risk reduction measures are taken into account no human
exposure is expected. Dust from loading of the lime substances
cannot be excluded if no protective goggles are used. Prompt
rinsing with water and seeking medical advice after accidental
exposure is advisable.

Inhalation Small task: 12 pg/m? (0.003) Quantitative assessment

Large task: 120 pg/m?*(0.03) Dust formation while pouring the powder is addressed by using
the dutch model (van Hemmen, 1992, as described in section
9.0.3.1 above).

Application of liquid, pasty lime preparations.

Route of exposure | Exposure estimate Method used, comments
Oral - Qualitative assessment

Oral exposure does not occur as part of the intended product use.
Dermal Splashes Qualitative assessment

If risk reduction measures are taken into account no human
exposure is expected. However, splashes on the skin cannot be
excluded if no protective gloves are worn during the application.
Splashes may occasionally result in mild irritation easily avoided
by immediate rinsing of the hands with water.

Eye Splashes Qualitative assessment

If appropriate goggles are worn no exposure to the eyes needs to
be expected. However, splashes into the eyes cannot be excluded
if no protective goggles are worn during the application of liquid or
pasty lime preparations, especially during overhead work. Prompt
rinsing with water and seeking medical advice after accidental
exposure is advisable.

Inhalation - Qualitative assessment
Not expected, as the vapour pressure of limes in water is low and
generation of mists or aerosols does not take place.

Post-application exposure

No relevant exposure will be assumed as the aqueous lime preparation will quickly convert to calcium carbonate with carbon
dioxide from the atmosphere.

Environmental exposure

Referring to the OC/RMMs related to the environment to avoid discharging lime solutions directly into municipal wastewater, the
pH of the influent of a municipal wastewater treatment plant is circum-neutral and therefore, there is no exposure to the
biological activity. The influent of a municipal wastewater treatment plant is often neutralized anyway and lime may even be
used beneficially for pH control of acid wastewater streams that are treated in biological WWTPs. Since the pH of the influent of
the municipal treatment plant is circum neutral, the pH impact is negligible on the receiving environmental compartments, such
as surface water, sediment and terrestrial compartment.

End of the safety data sheet
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