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Inhoud

Voorwoord

Handleiding voor de toepassing van interventiewaarden voor incidentenbestrijding

Stofdocumenten met herziene interventiewaarden (nieuwe methodiek)

Aceetaldehyde
Aceton
Acetoncyaanhydrine
Acetonitril
Acroleine

Acrylnitril
Acrylzuur
Allylalcohol
Allylamine
Allylchloride
Aluminiumfosfide
Ammoniak

Aniline

Arsine

Azijnzuur
Azijnzuuranhydride
Aziridine

Benzeen

Benzine
Benzylchloride
Boriumtribromide
Boriumtrifluoride
Broom
Broomwaterstof
Butaan
1,3-Butadieen
n-Butylacetaat
n-Butylacrylaat
n-Butylisocyanaat
Calciumfosfide
Carbonylfluoride
Carbonylsulfide
Chloor
Chlooraceton
Chlooracetylchloride
Chloorcyaan
1-Chloor-1,1-difluorethaan
Chloordioxide
2-Chloorethanal
2-Chloorethanol

Inhoudsopgave

Voorwoord

Chloormethylether
Chloorpicrine
Chloorsulfonzuur
Chloortrifluorethyleen
Chloortrifluoride
Chloorwaterstof
Chloroform
Crotonaldehyde
Cumeen
Cyaanwaterstof
Cyclohexylamine
Cyclohexylisocyanaat
Cyclosarin

Diboraan
Dichlooracetylchloride
Dichloordimethylether
1,2-Dichloorethaan

1,1-Dichlooretheen
(cis/trans-mengsel). zie
cis 1,2-Dichloorethyleen

cis-1,2-Dichloorethyleen
trans-1,2-Dichloorethyleen
Dichloormethylsilaan
Dichloorsilaan

Dicyaan

Dicyclopentadieen

Difenyl
Difenyldichloorsilaan

Difenylmethaan-4,4'-
diisocyanaat

Diketeen
Dimethylamine
Dimethyldichloorsilaan
Dimethyldisulfide
Dimethylformamide
1,1-Dimethylhydrazine
Dimethylsulfaat
Dimethylsulfide
1,4-Dioxaan
Epichloorhydrine

Handleiding

Ethanol
Ethylacrylaat
Ethylamine
Ethylbenzeen
Ethylchloorformiaat
Ethyleendiamine
Ethyleendibromide
Ethyleenoxide
5-Ethylideen-2-norborneen
Ethylisocyanaat
Ethylmercaptaan
Ethyltrichloorsilaan
Fenol
Fenylisocyanaat
Fluor
Fluorwaterstof
Formaldehyde
Fosfine
Fosforoxychloride
Fosforpentoxide
Fosfortrichloride
Fosforzuur
Fosgeen

Furaan

Furfural
Glutaaraldehyde
Hexaan
Hexachloorbutadieen
Hexafluoraceton
Hydrazine
IJzercarbonyl
Isobutyronitril

2-Isocyanatoethyl
methacrylaat

Isopreen
Isopropylchloorformiaat
Joodwaterstof
Kaliumfosfide

Kerosine

Keteen

Pagina 3 van 659



RIVM Interventiewaarden voor incidentbestrijding: interventiewaarden, stofdocumenten en handleiding

Kobalthydrocarbonyl
Koolmonoxide
Kwik

Magnesiumaluminiumfosfide

Magnesiumfosfide
Maleinezuuranhydride
Methacrylaldehyde
Methacrylonitril
Methanol
Methylamine
Methylbromide
Methylchloorformiaat
Methylchloride
Methyleenchloride
Methylethylketon
Methylhydrazine
Methylisocyanaat
Methyljodide
Methylmercaptaan
Methylmethacrylaat

Methylnonafluoro(iso)
butylether

Methylsilicaat
Methyl-tert-butylether
Methyltrichloorsilaan
Methylvinylketon
Mierenzuur
Monochloorazijnzuur
Monochloorbenzeen
Natriumfosfide
Nikkelcarbonyl
Oleum
Osmiumtetroxide

Inhoudsopgave

Voorwoord

Parathion
Pentaboraan
Perazijnzuur
Perchloorethyleen

Perchloormethylmercaptaan

Perfluorisobutyleen
Piperidine

Propaan
Propionaldehyde
Propionitril
Propyleenglycoldinitraat
Propyleenimine
Propyleenoxide
Propyltrichloorsilaan
Salpeterzuur (70%)
Sarin
Seleenhexafluoride
Seleenwaterstof
Silaan
Siliciumtetrachloride
Stibine
Stikstofdioxide
Stikstofmonoxide
Stikstoftrifluoride
Strontiumfosfide
Styreen
Sulfurylchloride
Sulfurylfluoride
Tetrachloorkoolstof
Tetrafluorethyleen
Tetrahydrofuraan
Tetranitromethaan
Thionylchloride

Handleiding

Titaantetrachloride
Tolueen
Tolueen-2,4-diisocyanaat
Tolueen-2,6-diisocyanaat
Traangas (CS)
1,1,1-Trichloorethaan
Trichloorethyleen
Trichloorsilaan
Trimethoxysilaan
Trimethylamine
1,2,3-Trimethylbenzeen
1,2,4-Trimethylbenzeen
1,3,5-Trimethylbenzeen
Trimethylchloorsilaan
Triuraniumoctaoxide
Uraniumdioxide
Uraniumhexafluoride
Vinylacetaat
Vinylchloride
Vinyltrichloorsilaan

VX

Waterstofperoxide 90%
Xylenen

Zinkfosfide
Zwavelchloride
Zwaveldioxide
Zwavelkoolstof
Zwavelmosterd
Zwaveltrioxide
Zwavelwaterstof
Zwavelzuur

Pagina 4 van 659



RIVM Interventiewaarden voor incidentbestrijding: interventiewaarden, stofdocumenten en handleiding

Overzicht van stoffen met ‘oude’ interventiewaarden

Acetylchloride
Acetyleen
Allylbromide
Allylglycidylether
Amylmercaptanen
Boriumtrichloride
Broomchloormethaan
Broomcyanide
Butaandion
n-Butaanthiol
n-Butanol
1-Buteen
2-Buteen
n-Butylamine
sec-Butylamine
tert-Butylhydroperoxide
Chinon
Chloortoluenen
Chloortrifluormethaan
Chloraal
2-Chloropreen
Collodium
o-Cresol
Cumeenhydroperoxide
Cyclohexanon
Diallylamine
Dichloordifluormethaan
1,1-Dichloorethaan
Dichloormonofluormethaan
1,2-Dichloorpropaan
1,3-Dichloorpropeen
1,2-Dichloor-1,1,2,2-
tetrafluorethaan
Diethylamine
Diethylsulfide
Difenyloxide
1,1-Difluorethyleen
Diisodecylftalaat
Dimethylether
2,4-Dinitroaniline
Etheen
Ether

Inhoudsopgave

Voorwoord

Ethylacetaat
Ethylbromide
Ethylbroomacetaat
Ethylchloride
Ethyleenglycolmono-ethyleter
Ethyleenglycolmono-
ethylether acetaat
Ethyleenglycolmono-
methylether
Ethylformiaat
Fosforpentasulfide
Fosfortribromide
Gasolie
Heptaan
Hexachloorcyclopentadieen
Hexanol
Isobutaan
Isobutanol
Isobutylacetaat
Isobutylacrylaat
Isobutylamine
Isobutyleen
Isobutylisocyanaat
Isobutylmethacrylaat
Isoforon
Isopentaan
Isopropylacetaat
Isopropylalcohol
Isopropylamine
Isopropylchloride
Isopropylether
Isopropylnitraat
Kooldioxide
Koolwaterstof-oplosmiddelen
Lachgas
LPG
Methylacetaat
Methylacetyleen/propadieen
gasmengsel
Methylacrylaat
Methylal
n-Methylethylamine

Handleiding

Methylformiaat
Methylisobutylcarbinol
a-Methylstyreen
Monochloordifluormethaan
Nicotine
Nitrobenzeen
Nitromethaan
2-Nitropropaan
Nitrosylchloride
Octaan

Ozon

n-Pentaan
Piperazine
n-Propanol

Propeen
Propionylchloride
Propionzuur
Propylacetaat
Propylamine
Propylbromide
1,2-Propyleenglycol
Propyleenglycolethylether
Propylmercaptaan
n-Propylnitraat
Pyridine

Terpentijn
Tetrahydrothiofeen
Tetramethyllood
Tintetrachloride
Triethylaluminium
Triethylamine
Trifluorazijnzuur
Trifluorbroommethaan
Valeriaanaldehyde
Vinylbromide
Vinylethylether
Vinyltrimethoxisilaan
Waterstof

Xylidine
Zwaveldichloride
Zwaveltetrafluoride
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Voorwoord

Inleiding

De Nederlandse interventiewaarden voor incidentbestrijding worden afgeleid om de
gezondheidsrisico’s in te schatten van inhalatoire blootstelling aan gassen, dampen of
aerosolen. Vanaf 2008 worden de Nederlandse interventiewaarden voor de incidentbestrijding
herzien; hiervoor is de methodiek voor de afleiding van interventiewaarden aangepast (RIVM
rapport, 2019-0055 (https://www.rivm.nl/bibliotheek/rapporten/2019-0055.pdf)). Dit heeft
geleid tot kwalitatief beter onderbouwde interventiewaarden. Ook worden er stofdocumenten
opgesteld, waarin, naast de interventiewaarden zelf, informatie is opgenomen die van belang
kan zijn voor de operationele fase van een incident.

Het huidige rapport bevat de stofdocumenten van alle stoffen waarvoor nieuwe
interventiewaarden zijn afgeleid. Ook is een korte Handleiding opgenomen waarin wordt
toegelicht welke, voor de operationele fase belangrijke, informatie in het stofdocument is
opgenomen en hoe deze kan worden gebruikt. Het rapport is voorzien van diverse
doorklikmogelijkheden. Vanuit de inhoudsopgave kan worden doorgeklikt naar het
stofdocument van een stof. Individuele informatieblokken of afzonderlijke termen van Deel A
van het stofdocument zijn gelinkt aan de betreffende toelichting in de Handleiding. Onderaan
iedere pagina staan links naar dit Voorwoord, de Handleiding en de Inhoudsopgave.

Dit rapport bevat ook een apart overzicht van de stoffen waarvoor de interventiewaarden nog
niet zijn herzien en waarvoor nog oude interventiewaarden gelden. Uit praktische
overwegingen is de inhoudsopgave in twee delen gesplitst: eerst de stoffen waarvoor nieuwe
interventiewaarden zijn afgeleid en waarvoor een stofdocument is opgesteld, gevolgd door de
stoffen met oude interventiewaarden. Voor een geintegreerd overzicht van alle nieuwe en
oude interventiewaarden wordt verwezen naar de complete Interventiewaarden lijst die kan
worden gedownload van https://rvs.rivm.nl/normen/rampen-en-
incidenten/interventiewaarden.

Dit document zal regelmatig worden aangepast en uitgebreid. De meest recente versie zal
actief verspreid worden binnen het GAGS en AGS-netwerk. Suggesties voor verbetering kan
worden gedownload van https://rvs.rivm.nl/normen/rampen-en
incidenten/interventiewaarden en aanpassing zijn dan ook welkom en kunnen worden
gestuurd naar Peter M.]. Bos, Projectcodrdinator Nederlandse Interventiewaarden voor
incidentbestrijding (email: peter.bos@rivm.nl). Ook onjuistheden die worden aangetroffen
kunnen naar dit email-adres worden gestuurd.

Nieuwe interventiewaarden

De belangrijkste verschillen tussen de nieuwe en de oude interventiewaarden zijn:

. Nieuwe interventiewaarden worden afgeleid voor zes verschillende tijdsduren (van 10
min tot 8 uur), in plaats van alleen de standaard 1-uurs waarde.

o De nieuwe waarden zijn wetenschappelijk beter onderbouwd en alleen gebaseerd op
gezondheidskundige effecten, en niet meer op geur en explosielimieten.

. Voor de stoffen waarvoor nieuwe waarden zijn afgeleid, zijn, waar mogelijk en van
toepassing, ook aparte waarden afgeleid voor geurwaarneming en het kankerrisico bij
een eenmalige blootstelling.

Het stofdocument
Dit rapport bevat de nieuwe stofdocumenten van alle stoffen waarvoor nieuwe
interventiewaarden zijn afgeleid. Het stofdocument bestaat uit twee delen, Deel A en Deel B.

Deel A is het operationele deel van het stofdocument en is vooral bedoeld ter ondersteuning
van de GAGS en AGS voor gebruik tijdens de repressieve fase van een incident. Het bevat de
waarden voor de VRW, AGW en LBW voor alle afgeleide blootstellingsduren, waarden voor
explosiegrenzen en het hinderniveau van geur (de LOA). Daarnaast bevat Deel A
basisinformatie over de fysisch-chemische en (klinisch) toxicologische eigenschappen van de
stof en een indicatie van de benodigde medische informatie bij blootstelling. Deel A is
opgesteld in het Nederlands en omvat maximaal één pagina.
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Deel B geeft beknopt de informatie en de verantwoording voor de afleiding van de
interventiewaarden. Het geeft het toxicologische startpunt voor de afleiding van elk van de
interventiewaarden en eventueel aanvullende (toxicologische) informatie die de afleiding
ondersteunt. Ook worden de toegepaste onzekerheidsfactoren benoemd en de wijze van
tijdschalen. Tevens wordt de afleiding gegeven van de LOA en, indien van toepassing, het
mogelijk kankerrisico. Tot slot bevat Deel B een overzicht van andere bestaande
interventiewaarden (AEGL, ERPG) en de IDLH-waarden die voor acute blootstellingen bij
incidenten zijn afgeleid. Deel B wordt opgesteld in het Engels en omvat maximaal twee
pagina’s.

Voor meer informatie over het Stofdocument wordt verwezen naar Hoofdstuk 4 van RIVM
rapport 2019-0055 (Handreiking voor de afleiding van interventiewaarden voor
incidentbestrijding).

Oude interventiewaarden

Wanneer de interventiewaarden voor een stof nog niet zijn herzien, gelden de
interventiewaarden uit 2007, waarbij alleen 1-uurs waarden zijn afgeleid. Het kan zinvol zijn
om een oude interventiewaarde te gebruiken voor een andere blootstellingsduur. Daarvoor is
in het verleden, na overleg met het GAGS platform, besloten de waarde voor een andere
duur dan de opgegeven 1 uur als volgt vast te stellen:

1. Voor een blootstelling korter dan 1 uur geldt dezelfde waarde als voor 1 uur blootstelling.

2. Voor een blootstelling van 1 uur geldt de opgegeven waarde.

3. Voor een blootstelling langer dan 1 uur kan volgens onderstaande systematiek een
waarde uit de standaard reeks ...- 500 - 200 - 100 -50-20-10-5-2-1-0,5-0,2
- 0,1... worden gekozen. Voor de eenvoud en in lijn met de nieuwe methodiek worden
alleen waarden voorgesteld voor 2, 4 en 8 uur: voor 2 uur één waarde lager uit de reeks,
voor 4 uur twee waarden lager, en voor 8 uur drie waarden lager.

Voor deze lijst geldt nog het volgende:

e n.v.t.: Deze stoffen kunnen ernstige acute gezondheidsschade veroorzaken bij een
blootstelling van één uur zonder dat daar een sensorische waarneming aan voorafgaat.
Deze stoffen hebben dan ook geen VRW onder het niveau van de AGW.

e 7?: Er waren onvoldoende gegevens om voor deze stof interventiewaarde vast te stellen.

e (getal): Getallen tussen haakjes zijn concentraties gebaseerd op percentages van de
onderste explosiegrens (Lower Explosive Limit, LEL). Voor stoffen met explosiegevaar als
het kritische effect voor de LBW of AGW is de LBW vastgesteld op 100% van de LEL, en
de AGW op 10% van de LEL.

Gebruiksaanwijzing

De inhoudsopgave bestaat uit twee delen. In het eerste deel zijn de stoffen opgenomen
waarvoor de interventiewaarden zijn herzien en waarvoor stofdocumenten zijn opgesteld. Een
stofdocument voor een stof is te vinden door te klikken op de stofnaam in dit deel van de
inhoudsopgave. Het tweede deel bevat de stoffen waarvoor de oude interventiewaarden nog
gelden; deze interventiewaarden kunnen worden gevonden door op de stofnaam te klikken.
Het kan dus voorkomen dat in beide delen van de inhoudsopgave moet worden gezocht om
interventiewaarden voor een stof te kunnen vinden.

In beide delen van de inhoudsopgave is de volgorde van de stoffen in de inhoudsopgave is
gelijk aan de volgorde in de overzichtslijst met interventiewaarden op naam. Stofnamen
staan op alfabetische volgorde van de hoofdnaam, waarbij geen rekening wordt gehouden
met cijfers of met specifieke voorvoegsels die een nadere duiding van de structuurformule
geven, zoals n-, sec-, tert-, cis- en trans-, of o-, m- en p-. Indien een naam niet in de
inhoudsopgave staat kan het zijn dat de stof onder een synonieme naam is opgenomen. Met
de algemene zoekfunctie kan een stofdocument ook op CAS-nummer of op een synonieme
naam worden gezocht.

In Deel A van de stofdocumenten zijn links aangebracht bij de hoofdkopjes van
informatieblokken en bij individuele termen. Hiermee kan worden doorgeklikt naar
achtergrondinformatie in de Handleiding die vooraan in dit rapport is opgenomen. In de
Handleiding wordt toegelicht welke informatie in informatieblokken is opgenomen. Termen
worden in de Handleiding gedefinieerd en/of uitgelegd en toegelicht. Ook wordt in de
Handleiding toegelicht hoe de gegeven informatie in de praktijk kan worden toegepast. Om
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vervolgens vanuit de handleiding terug te keren naar het stofdocument kan op een computer
gebruik worden gemaakt van de ‘previous view’ functie in de menubalk (of via ‘ALT+left
arrow’). Indien deze knop niet zichtbaar is in de menubalk kan deze in Adobe Acrobat
zichtbaar worden gemaakt door in de menubalk op de rechter muisknop te klikken en dan bij
‘Show Page Navigation Tools’ ‘Previous view’ aan te vinken. Op een tablet kan in Adobe
Acrobat teruggegaan worden naar de Inhoudsopgave (via de knop ‘Inhoudsopgave’ onderaan
de pagina) en dan weer door te klikken naar het stofdocument.
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Handleiding voor de toepassing van interventiewaarden voor
incidentenbestrijding

Voor stoffen waarvoor nieuwe interventiewaarden zijn afgeleid zijn ook nieuwe
stofdocumenten opgesteld. In deze beknopte handleiding wordt beschreven hoe de
informatie in Deel A van de nieuwe stofdocumenten optimaal kan worden toegepast tijdens
een operationele fase. Dit wordt gedaan aan de hand van de verschillende informatieblokken
waaruit stofdocument Deel A is opgebouwd. Voor meer uitgebreide informatie wordt
verwezen naar het RIVM rapport 2019-00551,

Basisinformatie

Als basisinformatie worden enkele identificatie- en gevaarskenmerken voor de stof gegeven.

De identificatiekenmerken kunnen behulpzaam zijn om de stof te identificeren, maar kunnen

ook gebruikt worden om aanvullende informatie voor de stof te zoeken in zoeksystemen.

Deze kenmerken omvatten de stofnaam en enkele veel gebruikte synoniemen in het Engels

en in het Nederlands, het CAS-nr en de structuurformule.

De vermelde gevaarskenmerken zijn:

e VN-nummer (of UN nummer): Een stofidentificatienummer bestaande uit een getal van
vier cijfers dat een gevaarlijke stof identificeert tijdens het transport volgens de
voorschriften van de Verenigde Naties

e GEVI-nummer: Het gevaarsidentificatienummer dat gebruikt wordt voor vervoer van
gevaarlijke stoffen over de weg en het spoor. Het nummer bestaat uit twee of drie cijfers
en wordt, indien van toepassing, voorafgegaan door de letter X (i.e. reageert op
gevaarlijke wijze met water). Het eerste nummer geeft een indicatie van het
hoofdgevaar, overeenkomend met de ADR -gevarenklassen. Als het tweede cijfer gelijk is
aan het eerste geeft dat een versterking van het hoofdgevaar aan (bijvoorbeeld
3=brandbaar; 33=licht ontvlambaar).

e A/B-Status: De A- of B-status wordt afgeleid van een risico-index (berekend op basis van
de dampspanning en de 1-uurs AGW), en wordt bepaald door de lengte van het
benedenwinds gebied (aangeduid als het effectgebied) waarbinnen de
alarmeringsgrenswaarde (AGW) wordt overschreden bij een gestandaardiseerde fictieve
ontsnapping van de stof. B-stoffen veroorzaken onder deze standaardomstandigheden
een groter effectgebied (zijn risicovoller) dan A-stoffen.

Interventiewaarden
e Interventiewaarden: De drie niveaus van interventiewaarden worden als volgt
gedefinieerd:
VRW: De voorlichtingsrichtwaarde is de luchtconcentratie die met grote
waarschijnlijkheid door de blootgestelde bevolking als hinderlijk wordt
waargenomen, of waarboven lichte gezondheidseffecten mogelijk zijn.

AGW: De alarmeringsgrenswaarde is de luchtconcentratie waarboven onherstelbare
of andere ernstige gezondheidseffecten kunnen optreden, of waarbij door
blootstelling aan de stof personen minder goed in staat zijn zichzelf in
veiligheid te brengen.

LBW: De levensbedreigende waarde is de luchtconcentratie waarboven mogelijk

sterfte of levensbedreigende aandoeningen kunnen ontstaan.

Interventiewaarden worden afgeleid voor drie niveaus van gezondheidseffecten en
voor zes blootstellingsduren. Dit maakt het mogelijk om de ernst van een situatie en
dringendheid van handelen in te schatten aan de hand van twee trends: verticaal (de
te verwachten gezondheidseffecten in relatie tot een toenemende concentratie) en
horizontaal (de te verwachten gezondheidseffecten bij toenemende blootstellingsduur).
Zie ter illustratie het voorbeeld van acrylnitril.

1 https://www.rivm.nl/bibliotheek/rapporten/2019-0055.pdf
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Interventiewaarden acrylnitril 10 min. [ 30 min. | 1 uur | 2 uur |4 uur | 8 uur
(mg/m?3)

Voorlichtingsrichtwaarde VRW 3,3 3,3 3,3 3,3 3,3 3,3
Alarmeringsgrenswaarde = AGW 650 240 130 67 36 19
Levensbedreigende LBW 1300 440 220 110 58 30

Verticaal: Voor de dringendheid van handelen is de ratio tussen de LBW, AGW en VRW een
belangrijke parameter. Hoe kleiner deze ratio, des te smaller de bandbreedte van
handelen. Opmerking: voor een stof kunnen deze ratio’s variéren met de
blootstellingsduur. (Vergelijk bijvoorbeeld de AGW/VRW ratio en de LBW/AGW ratio voor
de verschillende blootstellingsduren in het voorbeeld van acrylnitril hierboven.)

Horizontaal: De concentratie behorend bij de drie niveaus van interventiewaarden kan
variéren over de tijd, deze variatie is vooral afhankelijk van de aard van het
gezondheidseffect waarop de interventiewaarde is gebaseerd en de fysisch-chemische
eigenschappen van een stof. Voor de meeste gezondheidseffecten geldt dat een
interventiewaarde zal afnemen bij langere blootstellingsduur. Deze afname kan per stof
verschillen en bepaalt mede de dringendheid van handelen, vooral als verwacht wordt dat
het incident nog enige tijd kan voortduren. Bijvoorbeeld: de luchtconcentratie tijdens
een incident kan lager zijn dan een 30-min AGW maar bijvoorbeeld hoger dan een
1- of 2-uurs AGW of zelfs hoger dan een 2-uurs LBW. (Zie de tabel van acrylnitril
hierboven voor bijvoorbeeld een luchtconcentratie van 150 mg/m?3).

Sommige effecten zijn echter vooral afhankelijk van de blootstellingsconcentratie en
hiervoor geldt dat de interventiewaarde gelijk is voor meerdere tijdsduren. (Zie de VRW
voor acryilnitril in het voorbeeld hierboven).

Indien verwacht wordt dat de blootstelling langer zal duren dan 8 uur wordt
aanbevolen om contact op te nemen met RIVM/MOD omdat bij extrapolatie naar langere
tijdsduren meerdere factoren een rol spelen.

Eén of meerdere asterisken (*) bij een interventiewaarde geven aan hoe de
interventiewaarde zich verhoudt tot de Lower Explosive Limit (LEL). Indien een
interventiewaarde hoger is dan 10%, 50% of 100% van de LEL wordt dit aangegeven door
respectievelijk **’, ***’ en “***’ bij de betreffende interventiewaarde.

Indien geen waarden zijn afgeleid (aangegeven door ‘NA’ (niet aanbevolen)) kan dit één
van de volgende redenen hebben (de betreffende reden wordt vermeld in Deel B van het
stofdocument):

- Er zijn geen geschikte gegevens beschikbaar om een getalswaarde af te leiden. Dit kan
voor zowel VRW, AGW als LBW gelden. In deze gevallen kan niet worden uitgesloten
dat er wél effecten kunnen optreden.

- Alleen voor de VRW: De beschikbare informatie geeft aan dat gezondheidseffecten
behorend bij het niveau van de VRW niet optreden of pas beginnen op te treden bij een
concentratie boven het niveau van de AGW. Soms geldt dit alleen bij een langere duur
van blootstelling.

Dit houdt in dat de betreffende stof geen waarschuwende toxicologische eigenschappen
kent beneden de AGW. Dit vereist een verhoogde alertheid gedurende het verloop van
het incident.

e Conversiefactor: De interventiewaarden worden uitgedrukt in mg/ms3. Vaak wordt in het
veld gebruik gemaakt van meetresultaten uitgedrukt in ppm. De interventiewaarden
kunnen worden omgerekend naar waarden in ppm met de conversiefactor; de
conversiefactor wordt berekend bij 20°C. Deze omrekening is alleen van toepassing op
gassen en dampen; voor een aerosol kan de concentratie niet worden uitgedrukt in ppm.

e Explosiegrens: Lower Explosive Limit (LEL): Deze moet beschouwd worden in relatie tot
interventiewaarden. Het explosiegevaar kan in enkele gevallen kritischer zijn dan het
gezondheidsgevaar bij betreding van een effectgebied. Indien een interventiewaarde hoger
is dan 10%, 50% of 100% van de LEL wordt dit aangegeven door respectievelijk **’, *“**’en
“***’ bij de betreffende interventiewaarde.
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e LOA: Level of distinct Odour Awarenes: De LOA is een schatting van de concentratie in
lucht waarboven meer dan de helft van de blootgestelde bevolking een geur duidelijk
waarneemt; de LOA is dus geen geurdrempel. (Indien de geurdrempel bekend is, kan
deze worden teruggevonden in Deel B van een stofdocument, in het kader “"Odour and
derivation of the LOA value"). De geurwaarneming wordt niet als uitgangspunt gebruikt
voor het afleiden van nieuwe interventiewaarden; een gerapporteerde geurwaarneming
kan wel bijdragen aan een inschatting van de hoogte van de concentratie. Indien bekend,
wordt bij de LOA de geurkarakteristiek beschreven.

Fysisch-chemische eigenschappen
De fysische-chemische eigenschappen zoals opgenomen in de stofdocumenten zijn primair
overgenomen van de Nederlandse Chemiekaarten.

Overige informatie
Het stofdocument bevat ook informatie over de grenswaarden voor de werkplek:

e Nederlandse publieke grenswaarde voor de werkplek,

e Duitse MAK-waarde

e TLV-waarde
Deze waarden geven de maximale concentraties aan die op de werkplek in de lucht mogen
voorkomen; deze gelden in principe voor een blootstellingsduur van 8 uur per dag gedurende
40 jaar. Deze waarden zullen dus over het algemeen lager zijn dan de interventiewaarden,
waarbij het gaat om een eenmalige blootstelling.
In principe wordt alleen de acht uurs-waarde genoteerd, maar de STEL of
Ceiling(plafond)waarde worden opgenomen als deze informatief zijn. Indien huidopname een
belangrijke bijdrage aan de blootstelling kan leveren, wordt dit aangegeven met een H onder
de betreffende waarde.

Toxicologische eigenschappen

e  Effecten bij inhalatoire blootstelling:
Dit tekstblok bevat een korte beschrijving van de te verwachten klachten/effecten bij
eenmalige inhalatoire blootstelling aan oplopende concentraties in lucht, onderverdeeld
op basis van de afgeleide Interventiewaarden. Hoewel de Interventiewaarden gebaseerd
zijn op een belangrijk effect wordt hier aangegeven of, en zo ja, welke andere effecten te
verwachten zijn bij overschrijding van een interventiewaarde.

e Toxiciteit bij eenmalige, inhalatoire blootstelling:
In dit tekstblok staat een korte beschrijving van de mechanismen van toxiciteit en het
doelorgaan bij kortdurende inhalatoire blootstelling. Indien van toepassing worden ook
gevoelige bevolkingsgroepen vermeld.

e IARC-classificatie: (International Agency for Research on Cancer).
IARC identificeert en classificeert omgevingsfactoren op basis van carcinogeniteit.
Daarbij zijn 5 categorieén te onderscheiden:
o 1 (carcinogenic to human)
o 2A (probably carcinogenic to humans)
o 2B (possibly carcinogenic to humans)
o 3 (not classifiable as to carcinogenicity to humans)
o 4 (probably not carcinogenic to humans)
Indien een stof niet door IARC is geévalueerd wordt vermeld: ‘not evaluated’.
De IARC-classificatie geeft vooral de sterkte van het bewijs voor carcinogeniteit aan en
niet de carcinogene potentie. Voor een stof in categorie 1 is het bewijs dat de stof
carcinogeen voor de mens is sterker dan voor een stof in categorie 2 of 3. De
Carcinogene Risico Potentie (CRP) geeft wel de carcinogene potentie aan.

e CRP: Carcinogene Risico Potentie bij kortdurende blootstelling:
De CRP geeft het blootstellingniveau aan waarboven, bij een eenmalige
inhalatieblootstelling van één uur, verwacht wordt dat het risico op kanker groter is dan
1 op 10.000. Het berekenen van de CRP vanuit chronische dierexperimenten of
epidemiologische data met een levenslange blootstelling vereist een groot aantal
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aannames en extrapolaties en is daarom erg onzeker. De CRP moet dan ook niet gezien
worden als een hard getal, maar als informatieve duiding. De CRP moet vooral
geinterpreteerd worden als een indicatie voor het risico op kanker in vergelijking met de
interventiewaarden, ten behoeve van crisiscommunicatie.

Beknopte medische informatie

Dit blok biedt informatie voor de eerste praktische hulpverlening.
Bij voorkeur wordt echter het NVIC ingeschakeld.
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Stofdocumenten met herziene interventiewaarden (nieuwe
methodiek)

Stoffen waarvoor interventiewaarden zijn afgeleid volgens de nieuwe methodiek:

e kennen interventiewaarden voor zes verschillende tijdsduren (10, 30 en 60 min en 2, 4 en
8 uur),

e kennen interventiewaarden die wetenschappelijk beter zijn onderbouwd en alleen zijn
gebaseerd op gezondheidskundige effecten, en niet meer op geur en explosielimieten,

e kennen aparte waarden voor geurwaarneming en het kankerrisico bij een eenmalige
blootstelling.

Voor iedere stof is een stofdocument opgesteld, bestaande uit twee delen.

Deel A is het operationele deel van het stofdocument en is vooral bedoeld ter ondersteuning
van de GAGS en AGS voor gebruik tijdens de repressieve fase van een incident. Het bevat de
waarden voor de VRW, AGW en LBW voor alle afgeleide blootstellingsduren, waarden voor
explosiegrenzen en het hinderniveau van geur (de LOA). Daarnaast bevat Deel A
basisinformatie over de fysisch-chemische en (klinisch) toxicologische eigenschappen van de
stof en een indicatie van de benodigde medische informatie bij blootstelling. Een toelichting
op de informatie in Deel A wordt gegeven in de Handleiding (zie link onderaan de pagina).
Deel A is opgesteld in het Nederlands.

Deel B geeft beknopt de informatie en de verantwoording voor de afleiding van de
interventiewaarden. Het geeft het toxicologische startpunt en de onderbouwing voor de
afleiding van elk van de interventiewaarden en eventueel aanvullende (toxicologische)
informatie die de afleiding ondersteunt. Tevens wordt de afleiding gegeven van de LOA en,
indien van toepassing, het mogelijk kankerrisico. Tot slot bevat Deel B een overzicht van
andere bestaande interventiewaarden (AEGL, ERPG) en de IDLH-waarden die voor acute
blootstellingen bij incidenten zijn afgeleid.

Deel B is opgesteld in het Engels.
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Stofdocument deel A

CAS-nr: 75-07-0 Aceetaldehyde CHsCHO VN-nr: 1089
GEVI: 33
Synoniemen: acetylwaterstof, ethanal, ethylideenoxide (Engels: acetaldehyde) Status: A-stof
Interventiewaarden 10 min. | 30 min. 1 uur 2 uur 4 uur 8 uur
Voorlichtingsrichtwaarden VRW (mg/m3) 82 82 82 82 82 82
Alarmeringsgrenswaarden ~ AGW (mg/m?) 910 630 500 400 320 210
Levensbedreigende waarden LBW (mg/m3) | 2800 1900 1500 1200 970 490
Datum vaststelling: 13-05-2009 | Conversiefactor: 1 mg/m® = 0,544 ppm; 1 ppm = 1,84 mg/m®

Explosiegrens: LEL = 4.0 vol% = 73.000 mg/m?® Geur: Stekend, fruitig

LOA: 1,0 mg/m?®

Fysisch-chemische eigenschappen Overige informatie

Uiterlijk: kleurloze vloeistof
Brand: zeer brandgevaarlijk

Molecuulmassa: 44,1 g/mol
Zuurgraad: Geen data
LogKow: 0,6

Publieke grenswaarde:
37 mg/m3(8-uur TGG)
TLV-TWA: 183 mg/m3

Relatieve dichtheid van verzadigd MAK: 91 mg/m3

damp/lucht mengsel: 1,5

Wateroplosbaarheid:
Verzadigde dampdruk:

volledig
1007 mbar

Toxicologische eigenschappen

Toxiciteit bij eenmalige, inhalatoire blootstelling
= Aceetaldehyde veroorzaakt irritatie van de ogen en de

Effecten bij inhalatoire blootstelling

Onder VRW: geen informatie bovenste luchtwegen.
_ o ) =  Aceetaldehyde kan longoedeem veroorzaken. De
VRW - AGW.: ooglrrltatl.e,. m'.lde (bovenste) verschijnselen hiervan kunnen vertraagd optreden en
luchtwegirritatie, hoest versterkt worden door lichamelijke inspanning.
o = In hoge concentraties kan aceetaldehyde verlamming
AGW — LBW: tranenvloed, irritatie van bovenste van de ademhalingsspieren veroorzaken
luchtwegen, benauwdheid, *  Aceetaldehyde is een genotoxische alkylerende
longoedeem, verhoogde hartslag, verbinding met een beperkt vermogen om
bewustzijnsdaling genmutaties te veroorzaken.
Boven LBW- sterfte = Personen met astma zijn mogelijk gevoeliger voor de

effecten van aceetaldehyde.

Effecten bij blootstelling aan vloeistof Carcinogeniteit

IARC classificatie: 2B
CRP: 9900 mg/m?

Huidcontact:roodheid en pijn

Oogcontact: bijtend, tranenvloed, roodheid en pijn,
slecht zien, hoornvliesbeschadiging, ernstige
brandwonden

Beknopte medische informatie

Ontsmetting damp
algemeen: frisse lucht, rust, halfzittende houding; arts raadplegen bij aanhoudende klachten (ademhaling,
bewustzijnsverlaging)
ogen: desgewenst spoelen met water (evt. contactlenzen verwijderen)
Ontsmetting vloeistof

huid: verontreinigde kleding uittrekken, minimaal 20 min. spoelen met veel water of douchen en arts raadplegen
ogen: minimaal 15 min. spoelen met water (evt. contactlenzen verwijderen), dan naar oogarts brengen
inslikken:  mond laten spoelen (uitspugen!), GEEN braken opwekken, niet laten drinken en direct spoedeisende

medische hulp inzetten.
Specifieke behandeling en materialen: geen.

Neem contact op met het NVIC (Tel: 030 - 274 8888) voor informatie met betrekking tot medisch handelen
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Stofdocument deel B

CAS-nr: 75-07-0 Aceta|dehyde CH3:CHO VN-nr: 1089

Basis for the Dutch Intervention Values

VRW: AEGL value is adopted, 2h value added
AGW: AEGL value is adopted (except 10 min value for which time scaling was applied), 2h value added
LBW: AEGL value is adopted (except 10 min value for which time scaling was applied), 2h value added

Date: 13-05-2009 | AEGL document: Interim, 2008

Dutch Intervention Values (mg/m3)

10 min 30 min 1h 2h 4 h 8h End point

VRW 82 82 82 82 82 82 Threshold for mild respiratory and eye
irritation in humans

AGW | 910 630 500 400 320 210 | Histopathological changes in nasal
epithelium in animals

LBW | 2800 1900 1500 1200 970 490 | Animal lethality

Derivation of the Dutch Intervention Values

VRW: In a human study, mild respiratory irritation was observed at a measured concentration of 134 ppm
(246 mg/m?®) for 30 minutes. Subjects did not report eye irritation, like in another human study, but in
the latter study only nominal concentrations were given. The concentration of 246 mg/m3 for 30
minutes is chosen as the point of departure for VRW derivation. An uncertainty factor of 3 is applied
to this concentration to account for intraspecies variability. A higher factor is not needed because
little variation is expected for direct eye irritation effects. Also no time scaling is applied and the
resulting value of 45 ppm (82 mg/m?) is held constant across all time points.

AGW: In a subacute rat study, degeneration of the nasal epithelium was observed after exposure to 410
ppm (752 mg/m3), 6 hours/day, 5 days/week for 4 weeks. This effect was not observed after a single
exposure to 750 or 1500 ppm (1380 or 2750 mg/m3) for 6 hours, although some nasal changes were
observed following exposure to 1380 or 2750 mg/m® on 3 consecutive days (6-h/day). The
concentration of 1500 ppm (2750 mg/m?) for 6 hours is taken as the point of departure for AGW, this
being the no effect level for sub-AGW damage to the nasal epithelium. A total uncertainty factor of
10 is applied, consisting of an interspecies factor of 3 and an intraspecies factor of 3. The
intraspecies factor of 3 was considered sufficient to account for variability in human susceptibility to
acetaldehyde. Default time-scaling was applied using C" x t = k with default values n=1 for
extrapolation to longer time periods and n=3 for extrapolation to shorter time periods. In contrast to
the 10 minute AEGL-2 value, time scaling was also applied for the 10 minute AGW value.

LBW: LBW derivation is based on animal data. Studies in hamsters and rats provide the most reliable
basis for the LBW. Rats being the more sensitive species in these studies are the preferred species.
Using the Benchmark software of the US-EPA, log-probit modeling was done on the results from
acute and subacute rat studies. This led to a BMDLos of 5,295 ppm (9710 mg/m?3) for a 4-hour
exposure as point of departure. To this level a total uncertainty factor of 10 is applied, consisting of a
factor of 3 for interspecies extrapolation and a factor of 3 for sensitive human subpopulations. Larger
factors are considered not necessary given the typical irritative aldehyde toxic action by
acetaldehyde. Time scaling was performed using C" xt = k with default values n=1 and n=3 for
extrapolation to longer time periods and n=3 for extrapolation to shorter time periods. In contrast to
the 10 minute AEGL-3 value, time scaling was also applied for the 10 minute LBW value.

Additional toxicological information (including relevant results of a general literature search, if any)

Irritation of eyes, skin, and respiratory tract are the primary effects of acute acetaldehyde inhalation. In rats,
sensory irritation has been observed. In addition, erythema, coughing, pulmonary edema and narcosis may
develop. At high concentrations (not specified) paralysis leading to death may occur. Prolonged exposure to
high concentrations (unspecified) may injure the corneal epithelium, causing persistent lacrymation,
photophobia, and foreign body sensation. Fatalities following inhalation are due to anesthesia when prompt,
and to pulmonary edema when delayed. Asthmatic patients are considered a vulnerable group.

No inhalation studies were performed to determine the reprotoxic effects. The only data on reprotoxic effects
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of acetaldehyde are from a 90-day hamster inhalation study where reduced gonad weights were observed in

both sexes at 21340 ppm (2460 mg/m?3).

H319: causes serious eye irritation; H335: may cause respiratory irritation; H351: suspected of causing

cancer.

Carcinogenicity and derivation of the CRP value

Odour and derivation of the LOA value

IARC classification: 2B (possibly carcinogenic to
humans).

Derivation of the carcinogenic risk potency (CRP):

10 risk level after inhalation: 0.045 mg/m?

CRP = (10*risk level * average life span in hours)/DRCF
=(0.045 * 613.200) /2.8 = 9900 mg/m?

US-EPA (1991) provided aquantitative cancer risk
estimation for inhalation of acetaldehyde based on
incidences of nasal tumours as observed in the chronic
rat study of Woutersen et al. (1986). A risk of 1 x 10* was
calculated to be 0.045 mg/m? (virtually safe dose).

Odour: pungent, suffocating, and fruity odor

OTso: 0.0018ppm (0.00275mg/m?®) [AEGL
(2008); Nagata (2002)]
LOA =11.8*OTs0 * 1.33 = 1.0 mg/m?®

(The concentration Level leading to distinct Odour
Awareness (1=3) is calculated using the formula: | =2.33 *
log (C/OTs) + 0.5. A correction factor of 1.33 is applied to
this value)

The LOA is below the VRW, therefore subjects
will be aware of the odour below the level
where health effects may be expected.

Other standards and guidelines (1h values in mg/m?, unless otherwise indicated)

VRW level AEGL-1 ERPG-1 IDLH: 3770 (10 min or 30 min)
82 81 18
AGW level AEGL-2 ERPG-2
500 490 370
LBW level AEGL-3 ERPG-3
1500 1500 1800
Inhoudsopgave Voorwoord Handleiding Pagina 16 van 659




RIVM Interventiewaarden voor incidentbestrijding: interventiewaarden, stofdocumenten en handleiding

Stofdocument deel A

CAS-nr: 67-64-1 Aceton CH3-CO-CHs VN-nr: 1090
GEVI: 33
Synoniemen: dimethylketon, 2-propanon, DMK (Engels: dimethyl ketone) Status: geen
Interventiewaarden 10 min. | 30 min. 1 uur 2 uur 4 uur 8 uur
Voorlichtingsrichtwaarden ~ VRW (mg/m?®) 480 480 480 480 480 480
Alarmeringsgrenswaarden  AGW (mg/m3) | 22.000* | 12.000* 7.800* 5.200* 3.500 2.300
Levensbedreigende LBW (mg/m?) | 40.000** | 21.000* 14.000* 9.200* 6.100* | 4.100
Datum vaststelling: 13-05-2009 Conversiefactor: 1 mg/m?® = 0,414 ppm; 1 ppm = 2,42 mg/m3

Geur: Karakteristieke, fruitige geur
LOA: 390 mg/m?

Explosiegrens: LEL= 2,1% ~ 50.000 mg/m?®
* berekende interventiewaarde hoger dan 10% LEL
** berekende interventiewaarde hoger dan 50% LEL

Fysisch-chemische eigenschappen Overige informatie

Uiterlijk: Kleurloze vloeistof.

Brand: De damp is zwaarder dan
lucht en verspreidt zich over de
grond met kans op ontsteking op
afstand.

Molecuulmassa: 58,1 g/mol
Zuurgraad: Geen data
LogKow: -0,2

Publieke grenswaarde:
1210 mg/m? (8 uur)
MAK: 1200 mg/m?®

Relatieve dichtheid van verzadigd TLV-TWA: 1810 mg/m?3

damp-lucht mengsel: 1,2

Wateroplosbaarheid:  volledig
Verzadigde dampdruk: 247 mbar

Toxicologische eigenschappen

Toxiciteit bij eenmalige, inhalatoire blootstelling
= Aceton veroorzaakt irritatie van ogen, neus en

Effecten bij inhalatoire blootstelling

Onder VRW:  Geen informatie keel.
) S = Aceton veroorzaakt depressie van het CZS.

VRW — AGW: Lichte oog-, keel-, en neusirritatie,

hoofdpijn, gevoel van zwakte
AGW — LBW: misselijkheid, braken, hoofdpijn,

duizeligheid, verwardheid,

bewustzijnsdaling
Boven LBW:  coma, sterfte

Effecten bij blootstelling aan vloeistof Carcinogeniteit

Huidcontact: prikkeling, droge huid, ruwe huid IARC classificatie: niet geclassificeerd

CRP: niet afgeleid

Oogcontact: roodheid en pijn, tranenvloed

Beknopte medische informatie

Ontsmetting damp
algemeen: frisse lucht, rust, halfzittende houding; arts raadplegen bij aanhoudende klachten (m.n.
bewustzijnsverlaging)

ogen: desgewenst spoelen met water (evt. contactlenzen verwijderen)

Ontsmetting vloeistof
huid: verontreinigde kleding uittrekken, minimaal 20 min. spoelen met veel water of douchen

ogen: minimaal 15 min. spoelen met water (evt. contactlenzen verwijderen), dan naar oogarts

brengen.
inslikken: mond laten spoelen (uitspugen!), GEEN braken opwekken en arts raadplegen

Specifieke behandeling en materialen:...

Neem contact op met het NVIC (Tel: 030 - 274 8888) voor informatie met betrekking tot medisch handelen
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Stofdocument deel B

CAS-nr:

67-64-1 Acetone CH3-CO-CHs UN-nr: 1090

Basis for the Dutch Intervention Values

VRW: AEGL value is adopted, 2 h value added
AGW: AEGL value is adopted, 2 h value added
LBW: AEGL value is adopted, 2 h value added
Date: 13-05-2009 | AEGL document: Interim, 2005

Dutch Intervention Values (mg/m3)

10 min 30 min 1h 2h 4 h 8h End point
VRW 480 480 480 480 480 480 | NOAEL for slight irritation in humans
AGW | 22000~ 12,000~ 7,800 5,200* 3,500 2,300 | NOAEL for ataxia in rats
LBW | 40,000** 21,000* 14,000 9,200* 6,100* 4,100 | No lethality in rats

* value higher than 10% of LEL; ** value higher than 50% of LEL

Derivation of the Dutch Intervention Values

VRW:

AGW:

LBW:

The VRW derivation is based on observations in four studies with human volunteers exposed for 3-5 minutes, 2
hours, 6 hours and 7.5 hours. At 200 ppm (483 mg/m?), subjective symptoms (eye/throat irritation) were not
reported more often than in controls. At 250 ppm (604 mg/m?) no irritative symptoms on mucous membranes or
effects on the central nervous system (headache, fatigue, feeling of sickness, dizziness, intoxication) were
observed in one study; in a second study, slight irritation and few complaints about subjective discomfort (feeling
of tension, general weakness, heavy eyes, lacking in energy) were reported at 250 ppm (604 mg/m?), and these
subjective symptoms were felt by most volunteers at 500 ppm (1210 mg/m?) and 1000 ppm (2420 mg/m3). Slight
irritation at 300 ppm (725 mg/m?®) and subjective irritation in the majority of exposed volunteers at 500 ppm
(1210 mg/m?®) were reported in a further study. Therefore, 200 ppm (480 mg/m3) was selected as point of
departure to derive VRW values. However, the irritation effects at this concentration are probably influenced by
the odour of acetone. Based on an extensive literature search by Arts et al. (2002), it was noted that subjective
irritation is observed at acetone concentrations <1000 ppm (2420 mg/m?3) and objective irritation is observed
>10,000 ppm acetone (24200 mg/m3).

Because the concentration of the point of departure represents a NOAEL for local effects and effects at higher
concentrations were weak, an intraspecies factor of 1 is applied. The value of 200 ppm (480 mg/m?3) was used
for all timepoints since accommodation to slight irritation occurs and the complaints about subjective discomfort
at higher concentrations were reported not to increase during 6 hour or 7.5 hour exposure.

The AGW is based on the NOAEL for ataxia in rats following exposure to 6000 ppm (14,500 mg/m?) acetone for
4 hours. At the next higher concentration of 12,000 ppm (29,000 mg/m?3) reversible ataxia was observed.
Reversible ataxia also was observed in another study at exposure of rats to 12,600 ppm (30,500 mg/m3) for 3
hours, but a no-effect level was not determined in that study. An interspecies factor of 1 was used for the
following reasons. First, toxicokinetic studies show that following inhalation the concentration of acetone in blood
is similar or lower in humans than in rats. Furthermore, with respect to toxicodynamics, effects of substances
such as acetone that are non-specific acute CNS-depressants in general do not show much variation between
species. Finally, an interspecies factor of 3 would (together with an intraspecies factor of 4.2, see below) have
resulted in AGW of 1150 mg/m?3 for 4 hours and of 765 mg/m?3 for 8 hours. These values are not supported by
data from controlled human studies in which exposures up to 1000 - 1200 ppm (2420 — 2900 mg/m?) for up to
7.5 hours resulted in irritation and slight headaches but no more severe effects. Furthermore, available
toxicokinetic data for humans show that an exposure to 480 ppm (1160 mg/m?3) for 4 hours or 320 ppm (773
mg/m3) for 8 hours would lead to acetone concentration in blood below 50 mg/L. Such concentrations are still in
the physiological range which can be observed in healthy fasting humans. With respect to an intraspecies factor,
it is observed in humans that newborns consistently are the most sensitive age group for volatile anesthetics in
general. No human data for acetone were available allowing for the derivation of a substance-specific
intraspecies factor. However, in a study with rats of different ages it was observed that the lethal dose (LDso oral)
of acetone was 4.2-fold lower in newborns than in adults. It is assumed that intraspecies differences between
humans are also covered by this range. Therefore, an intraspecies uncertainty factor of 4.2 was applied to
account for sensitive individuals. The data were scaled across time using C" x t = k with n = 1.7 as outlined
below for LBW.

It is noted that the reliability of the derived n-value is limited, however the n-value is derived from the same study
and is expected to be better than the default values for n.

The LBW is based on a study in rats in which no deaths of animals occurred at exposure to 12,600 ppm (30,500
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mg/m3) for 3 hours. In that study, also no deaths were observed in animals exposed to 19,000 (45,900 mg/m3)
and 25,300 ppm (61,100 mg/m?), but since 1 of 6 animals died at 16,000 ppm (38,700 mg/m?3) in another study,
the findings at 12,600 ppm (30,500 mg/m3) exposure for 3 hours were taken as point of departure for the
derivation of LBW values. An interspecies uncertainty factor of 1 was applied because the same toxic effects
(CNS depression) which are relevant for AGW are also relevant in case of LBW. Also, an interspecies factor of 3
(together with an intraspecies factor of 4.2, see below) would result in a 4 hour LBW of 840 ppm (2030 mg/m?)
and an 8 hour LBW of 560 ppm (1350 mg/m?). These values are not supported by data from a controlled human
study in which no life-threatening effects were observed at exposures up to 2110 ppm (5100mg/m?) for 8 hours
and a number of other studies in which no severe effects on the central nervous system were observed at
exposures up to 1000 - 1200 ppm (2420 — 2900 mg/m?) for 6 - 7.5 hours. A substance specific intraspecies
uncertainty factor of 4.2 (see derivation of AGW above) was applied to account for sensitive individuals. The
experimentally derived exposure values were scaled across time using C" x t = k with n = 1.7 that was derived
by extrapolation from 4-hour and 8-hour LCso data.

It is noted that the reliability of the derived n-value is limited, however the n-value is derived from the same study
and is expected to be better than the default values for n.

Additional toxicological information (including relevant results of a general literature search, if any)

The acute toxicity of acetone is low and no reports were located in which exposure of humans to acetone resulted in
death. Following exposure to acetone, the primary effects in humans are irritation and effects on the central nervous
system (CNS).

An extensive literature search was presented by Arts et al. (2002): An analysis of human response to the irritancy of
acetone vapours. Crit. Rev. Toxicol. 32, 43-66. It was noted that subjective irritation is observed at acetone concentrations

<1000 ppm (2420 mg/m?) and objective irritation is observed >10,000 ppm acetone (24200 mg/m?) and that subjective
irritation is influenced by odour.

In a developmental/reproductive toxicity study with mice and rats, no maternal or fetal toxicity was observed at 2000 ppm
(4800 mg/m?3). At 6,600 ppm (16,000 mg/m?) in mice and 11,000 ppm (27,000 mg/m3) in rats, maternal and fetal weight
were reduced and the incidence of late resorptions in mice was slightly increased (however, the mean number of live
fetuses per litter was not decreased). In rats exposed to 11,000 ppm (27,000 mg/m?3), the percent of litters with at least
one pup exhibiting malformations and the diversity of malformations was higher compared to controls, but the incidence of
fetal malformations was not significantly increased.

H319: Causes serious eye irritation; H336: may cause drowsiness or dizziness.

Carcinogenicity and derivation of the CRP value Odour and derivation of the LOA value

IARC classification: not classified. Odour: sweetish, mildly pungent and fruity odor.
No carcinogenic risk potency (CRP) was derived. OTso: 10.25 ppm (24.77 mg/m3)[AEGL (2005);
Carcinogenicity studies are lacking. Wysocki et al. (1997)]

LOA =11.8* OTso * 1.33 = 390 mg/m?

(The concentration Level leading to distinct Odour

Awareness (1=3) is calculated using the formula: | =2.33 *
log (C/OTs) + 0.5. A correction factor of 1.33 is applied to
this value)

The LOA is below the VRW, therefore subjects
will be aware of the odour below the level
where health effects may be expected.

Other standards and guidelines (1h values in mg/m?®, unless otherwise indicated)

VRW level |AEGL-1 ERPG-1 IDLH: 6,040 (30 minutes)
480 480 not derived
AGW level | AEGL-2 ERPG-2
7,800 7,700 not derived
LBW level |AEGL-3 ERPG-3
14,000 14,000 not derived
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Stofdocument deel A

CAS-nr: 75-86-5 Acetoncyaanhydrine (CHs)2—-C(OH)-CN VN-nr: 1541
GEVI: 669
Synoniemen: ACH, 2-cyano-2-propanol; 2-methylacetonitril; (Engels: acetone cyanohydrin) Status: geen
Interventiewaarden 10 min. 30 1 uur 2 uur 4 uur 8 uur
Voorlichtingsrichtwaarden VRW (mg/m?3) 60 27 16 9,7 5,8 3,5
Alarmeringsgrenswaarden AGW (mglm3) 79 35 21 13 7,6 4.6
Levensbedreigende waarden LBW (mg/m?3) 360 160 96 58 35 21
Datum vaststelling: 16-12-2010 Conversiefactor: 1 mg/m®= 0,28 ppm; 1 ppm=

Explosiegrens: LEL=2,2 vol% = 78.000 mg/m?
Stof reageert heftig met oxidatiemiddelen,
geconcentreerde zuren en sterke basen met kans op
brand en explosie, waarbij stof ontleedt in

Geur: Een bittere amandelgeur als gevolg van het ontstaan
van HCN bij het snel uiteenvallen van acetoncyaanhydrine.
De stof zelf heeft geen geur. De geur kan niet als
detectiemaat worden gehanteerd.

cyaanwaterstof en aceton.

LOA: niet afgeleid

Fysisch-chemische eigenschappen Overige informatie

Uiterlijk: kleurloze tot gele vloeistof Molecuulmassa: 85,1 g/mol Publieke grenswaarde:
Zuurgraad: Geen data Niet afgeleid

Brand: brandbaar LogKow: -0,5 MAK: niet afgeleid
Wateroplosbaarheid: Volledig TLV-TWA: niet afgeleid
Verzadigde dampdruk: 1,00 mbar

Toxicologische eigenschappen

Effecten bij inhalatoire blootstelling Toxiciteit bij eenmalige, inhalatoire blootstelling

Onder VRW- geen effecten te verwachten . Acetoncyaanhydrine ontleedt zeer snel in aceton en
VRW — AGW:  hoofdpijn, misselijkheid cyaanwaterstof. De acute toxiciteit van aceton is vele malen
AGW — LBW:  duizeligheid, verwardheid, braken, lager dan de acute toxiciteit van cyaanwaterstof; de toxiciteit
- oogirritatie, amandel of bittere smaak, van acet(;nc;:a?nhydrine wordt bepaald door de vorming van
; cyaanwaterstof.
zg::agrg;;g;\gt;, snelle pols en rood worden = Cyanide blokkeert de ademhalingsketen in de cel. Hierdoor
Boven LBW- depressie van CZS en ademhaling, wordt de energiehuishouding verstoord en kan

lactaatacidose ontstaan.

. Primaire doelorganen zijn het centrale zenuwstelsel en het
cardiovasculaire systeem.

= Sterfte is veelal het gevolg van ademhalingsdepressie.

hartritmestoornissen, hypotensie,
convulsies, coma en sterfte; mogelijk
voorafgegaan door korte periode van
CZS stimulatie, hypertensie en
hyperventilatie

Effecten bij blootstelling aan viloeistof
Huidcontact: roodheid en pijn

Stof kan door de huid worden opgenomen.
Oogcontact: roodheid en pijn

Carcinogeniteit

IARC classificatie: niet geclassificeerd
CRP: niet afgeleid

Beknopte medische informatie

Ontsmetting damp
algemeen: 100% zuurstof, GEEN mond-op-mondbeademing, specifieke behandeling en direct spoedeisende
medische hulp inzetten.

Ontsmetting vloeistof
huid: direct spoedeisende medische hulp en specifieke behandeling inzetten, ondertussen verontreinigde
kleding uittrekken, afspoelen met veel water of douchen.

ogen: direct spoedeisende medische hulp inzetten, ondertussen uitspoelen met water (evt. contactlenzen
verwijderen)
inslikken:  mond laten spoelen (uitspugen!), specifieke behandeling (GEEN mond-op-mondbeademing, GEEN

braken opwekken) en direct spoedeisende medische hulp inzetten.
Specifieke behandeling en materialen:
De benodigde middelen (100% zuurstof, specifieke antidota zoals o0.a. hydroxocobalamine; of 4-DMAP,
beide evt. gevolgd door natriumthiosulfaat) moeten met gebruiksaanwijzing ter plekke beschikbaar zijn.
Neem contact op met het NVIC (Tel: +31 (0)30 - 274 8888) voor informatie met betrekking tot medisch handelen
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Stofdocument deel B

CAS-nr: 75-86-5 Acetone cyanohydrin (CHs)2—-C(OH)-CN UN-nr: 1541

Dutch Intervention Values (mg/m3)

VRW: Based on hydrogen cyanide values, in accordance with AEGL (except 10 min value for which time
scaling was applied), 2h value added

AGW: Based on hydrogen cyanide values, same point of departure as for AEGL values but using different
value for n, 2h value added

LBW: Based on hydrogen cyanide values, same point of departure as for AEGL values but using different
value for n, 2h value added

Date 16-12-2010 | AEGL document: final, 2005

Proposal for the Dutch Intervention Values (mg/m?®)

10 min 30 min 1h 2h 4h 8h End point

VRW 60 27 16 9,7 58 3,5 | Analogy with hydrogen cyanide; no
adverse effects in humans during
occupational exposure

AGW 79 35 21 13 7,6 4,6 | Analogy with hydrogen cyanide; slight
CNS depression in monkeys

LBW 360 160 96 58 35 21 Analogy with hydrogen cyanide;

Lethality rats

Derivation of the Dutch Intervention Values

VRW:

AGW:

The derivation of the VRW values was based upon the fact that acetone cyanohydrin decomposes
spontaneously to hydrogen cyanide and acetone and that both local and systemic toxic effects of acetone
cyanohydrin are due to free cyanide. Once absorbed, a dose of acetone cyanohydrin behaves in a manner
identical to that of its molecular equivalent in absorbed free cyanide. It is appropriate to apply the intervention
values (on a ppm basis) derived from hydrogen cyanide to acetone cyanohydrin.

Derivation of VRW values for HCN

Chronic exposure of 63 workers in a cyanide salt production plant to geometric mean concentrations up to
approximately 1 ppm and possible excursions up to 6 ppm, hydrogen cyanide (exposure duration was
considered to be 8h) during part of the year did not produce clear exposure related symptoms. The 8-h no effect
mean geometric concentration of 1 ppm was used as point of departure for determining VRW levels for acetone
cyanohydrin. This would correspond to 1 ppm (3.5 mg/m?3) acetone cyanohydrin. This value was time scaled to
the other shorter exposure durations using C"xt=k with default values of n=1.36 when extrapolating to shorter
exposure durations (see LBW).

This derivation-procedure is supported by the fact that similar values would have been derived on the basis of
available acetone cyanohydrin studies in rats (derivation basis would be exposure to 9.2 ppm (33 mg/m?3
acetone cyanohydrin) for 6 hours/day, 5 days/weeks for 4 weeks, which did not result in red nasal discharge)
using the default time scaling procedure and a total uncertainty factor of 10.

The AGW values were based on hydrogen cyanide values using the same approach as the VRW.

Derivation of AGW values for HCN

Exposure to 60 ppm (67.4 mg/m?) for 30 minutes was used as point of departure. An interspecies uncertainty
factor of 2 was applied because the respiratory tract of humans and monkeys are more similar than that of
humans and rodents, and because both species have shown to be relatively insensitive to the incapacitative and
lethal effect of hydrogen cyanide. The detoxifying enzyme is available in all humans, including newborns. The
default intraspecies uncertainty factor of 3 was applied. Time scaling was applied using C" x t = k, with n=1.36
(see LBW). Selection of this point of departure is supported by 2 animal studies. Exposure of rats for 30 minutes
to 55 ppm (61.8 mg/m?3) resulted in changes in lung dynamics and lung phospholipids (not irreversible or long-
lasting).

This derivation-procedure is supported by the fact that similar values would have been derived on the basis of
available acetone cyanohydrin studies in rats (derivation basis would be exposure to 19.9 ppm (70 mg/m?3
acetone cyanohydrin) for 6 hours/day, 5 days/week for 4 weeks, which caused signs of irritation, while the next
higher concentration produced respiratory distress, prostration, convulsions and tremors) using the default time
scaling procedure and an uncertainty factor of 10.
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LBW:

The LBW values were based on hydrogen cyanide values using the same approach as the VRW.

Derivation of LBW values for HCN

In contrast to AEGL, LBW values were based on a more recent rat lethality dataset (Sweeney et al., 2014/2015).
Groups of 10 male rats were exposed nose-only to hydrogen cyanide for 2.33, 5, 10, 15 and 30 min at
concentrations ranging from 141.6 to 3175 ppm (159-3566 mg/m?). LCo1values and the related time scaling
factor were calculated using Doseresp, resulting in the following LCo1 values for a 10 min, 30 min, 1h, 2h, 4h and
8h exposure period, respectively: 344.4 — 153.6 — 92.3 — 55.46 — 33.32 — 20.02 mg/m3. Short exposure
durations (i.e. <5 min) were excluded for analyses, as these were considered less reliable than longer exposure
durations.

Lethal concentrations are very similar for various species, and study data show that man and the monkey are
less sensitive to the effects of HCN than are the rat and dog. Relative to body weights, humans have a much
lower respiratory rate and cardiac output than rodents. These are primary determinants of systemic uptake of
volatile substances. Thus at similar exposure levels, rodents will absorb substantially more cyanide than
primates. Lower detoxifying enzyme activity levels in primates will not be significant in high, acute HCN exposure
levels. Based on this information, an interspecies uncertainty factor of 1 was applied. The available data do not
demonstrate a susceptible population. The detoxifying enzyme is available in all humans, including newborns.
The default intraspecies uncertainty factor of 3 was applied, leading to a total uncertainty factor of 3.

This procedure is supported by the close similarity of acetone cyanohydrin and hydrogen cyanide regarding
death in rats: In a study with hydrogen cyanide, 3 out of 10 rats died after the first exposure to 68 ppm hydrogen
cyanide for 6h, while subsequent two exposures on the following days caused no additional deaths. This finding
closely resembles a study with acetone cyanohydrin reporting death of 3 out of 20 animals after the first
exposure to 60 ppm (212 mg/m?®) acetone cyanohydrin for 6h, while no additional deaths were found in the 19
subsequent exposures.

Additional toxicological information (including relevant results of a general literature search, if any)

No specific susceptible populations were identified. The detoxifying enzymes are present in all individuals, including newborns.

From two fertility studies with rats with repeated inhalation exposure demonstrated that exposure to 60 ppm acetone cyanohydrin did not
result in any potential for reproductive toxicity in male rats, nor did demonstrate any adverse effects on the fertility in females.

H300: Fatal if swallowed; H310: Fatal in contact with skin; H330: Fatal if inhaled

Carcinogenicity and derivation of the CRP value Odour and derivation of the LOA value
IARC classification: not classified Acetone cyanohydrin itself has no smell. However,
No carcinogenic risk potency (CRP) was derived. since it decomposes readily into cyanide and acetone it

10 risk level after inhalation: not applicable

can have the characteristic bitter almond odour due to
the presence of free hydrogen cyanide. The level of

No information regarding the carcinogenic potential of acetone cyanohydrin
exposure was located in the available literature. Genotoxicity studies with
cyanide salts were generally negative and no cancers were induced in rats in
a two-year feeding study with HCN.

In test using different Salmonella strains, acetone cyanohydrin failed to yield
a reproducible positive response. No mutagenic activity was observed in vitro
using CHO gene mutation assay. No significant increase in the frequency of
chromosome aberrations were observed in an in vivo the bone marrow test.

detection will therefore also depend on the level of
decomposition of acetone cyanohydrin in the air.
Detection of odour will provide no information on
uncontrolled exposure concentrations.

OTso: no data
LOA = not derived

Other standards and guidelines (1h values in mg/m’, unless otherwise indicated)

VRW level AEGL-1 ERPG-1 IDLH: not derived
16 7.0 -

AGW level AEGL-2 ERPG-2
21 25 -

LBW level AEGL-3 ERPG-3
96 53 -
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Stofdocument deel A

CAS-nr: 75-05-8 Acetonitril CHs-CN VN-nr: 1648
GEVI: 33
Synoniemen: ethaannitril, methylcyanide, cyanomethaan (Engels: acetonitrile) Status: A-stof
Interventiewaarden 10 min. | 30 min. 1 uur 2 uur 4 uur 8 uur
Voorlichtingsrichtwaarden VRW (mg/m3) 34 34 34 34 34 34
Alarmeringsgrenswaarden  AGW (mg/m?3) 2.400 1.200 790 510 330 210
Levensbedreigende waarden LBW (mg/m?3) 3.500 1.800 1.100 740 480 310
Datum vaststelling: November 2015 | Conversiefactor: 1 mg/m® = 0,585 ppm; 1 ppm = 1,71 mg/m?

Explosiegrens: LEL = 3 vol% ~ 51.000 mg/m?3

Geur: Aromatische geur
LOA: 1.130 mg/m?®

Fysisch-chemische eigenschappen

Overige informatie

Uiterlijk: kleurloze vloeistof Brand: zeer
brandgevaarlijk. Zuurgraad:

LogKow:

Relatieve dichtheid van verzadigd
damp-lucht mengsel: 1,04

Molecuulmassa:

Wateroplosbaarheid:
Verzadigde dampdruk:

41,1 g/mol Publieke grenswaarde:

Geen data 34 mg/m? (TGG: 8 uur)

-0,3 MAK: 34 mg/m?
Volledig TLV-TWA: 34 mg/m3

97 mbar

Toxicologische eigenschappen

Effecten bij inhalatoire blootstelling

Onder VRW:  mogelijk lichte irritatie

VRW — AGW: irritatie ogen en bovenste luchtwegen,
hoofdpijn

AGW — LBW: effecten op de ongeboren vrucht,

hoesten, zwelling/verkramping

strottenhoofd, benauwdheid, pijn op de

borst, misselijkheid, braken,

duizeligheid, krachtsverlies,

verwardheid

Boven LBW:  convulsies, ademnood, ademstilstand,

coma, sterfte

Toxiciteit bij eenmalige, inhalatoire blootstelling

= Acetonitril wordt omgezet tot 0.a. cyanide.

= Cyanide blokkeert de ademhalingsketen in de cel.
Hierdoor wordt de energiehuishouding verstoord en kan
lactaatacidose ontstaan.

= Primaire systemische doelorganen zijn het centrale
zenuwstelsel en het cardiovasculaire systeem.

= Acetonitril veroorzaakt irritatie van de bovenste
luchtwegen. In zeldzame gevallen treedt longoedeem
op.

= Acetonitril kan embryotoxiciteit veroorzaken.

= Verschijnselen kunnen vertraagd optreden.

Effecten bij blootstelling aan viloeistof
Huidcontact: roodheid ademnood, blauwe lippen of
nagels, duizeligheid, slaperigheid, hoofdpijn,
zwaktegevoel, krampen.

Oogcontact:  roodheid, pijn, slecht zien.

Carcinogeniteit

IARC classificatie: niet geclassificeerd.
CRP: niet afgeleid

Beknopte medische informatie

Ontsmetting damp

algemeen: 100% zuurstof, GEEN mond-op-mondbeademing, specifieke behandeling en direct spoedeisende medische

hulp inzetten.

Ontsmetting vloeistof
huid:

100% zuurstof, GEEN mond-op-mondbeademing, verontreinigde kleding uittrekken, afspoelen met water,

specifieke behandeling en onmiddellijk arts raadplegen.

ogen:
inslikken:

minimaal 15 min. spoelen met water (evt. contactlenzen verwijderen) en dan naar oogarts brengen
mond laten spoelen (uitspugen!), 100% zuurstof, GEEN mond-op-mondbeademing, GEEN braken

opwekken, specifieke behandeling en direct spoedeisende medische hulp inzetten.

Specifieke behandeling en materialen

Bij vergiftiging door deze stof is specifiecke eerste hulp noodzakelijk; specifieke antidota (zoals 100% zuurstof en o.a.
hydroxocobalamine en natriumthiosulfaat) moeten met gebruiksaanwijzing ter plekke beschikbaar zijn. Voor
aanwijzingen over verdere behandeling zo nodig het NVIC (+31(0)30-274 88 88) bellen. ,
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Stofdocument deel B

CAS-nr: 75-05-8 Acetonitrile CHz:-CN UN-nr: 1648

Basis for the Dutch Intervention Values

VRW: Same PoD as for AEGL, different modifying factor applied, 2h value added
AGW: Based on a different point of departure as for AEGL, 2h value added
LBW: Based on a different point of departure as for AEGL, 2h value added

Date: November 2015 | AEGL Document, Final, 2014

Dutch Intervention Values (mg/m3)

10 min 30 min 1h 2h 4 h 8h End point

VRW 34 34 34 34 34 34 Slight chest tightness and cooling
sensation in lungs in humans

AGW | 2400 1,200 790 510 330 210 Foetal death in rats
LBW | 3500 1,800 1,100 740 480 310 | LCo1 in the rat after a 4-hour exposure

Derivation of the Dutch Intervention Values

VRW: Slight chest tightness and cooling sensation in the lungs noted in one out of three human male
volunteers exposed to 40 ppm (68 mg/m?) acetonitrile for 4 hours was used as point of departure for
VRW values. No interspecies uncertainty factor was applied, because the critical study was already
performed in humans. No intraspecies factor was applied because the effects are considered to
have occurred in a sensitive subject and no symptoms were reported in the two other subjects
exposed to this same regimen. Also at a higher dosis of 80 ppm (140 mg/m?) for 4 hours no effects
were noted in these two subjects. A modifying factor of 2 was applied to account for the sparse
database for effects relevant for the VRW. Time scaling was not applied. For shorter durations no
human data exist for periods of less than 4-hours and time-scaling effects could result in values that
would elicit effects above those as defined relevant for VRW.

AGW: In contrast to the AEGL-2, the no-effect level for maternal and fetal mortality in pregnant rats
exposed to acetonitrile at 1,500 ppm (2,564 mg/m?) for 6 h/day on gestational days 6-20 was used
as the point of departure for deriving AGW values. Although the study involved repeated exposures,
fetal death is considered relevant for AGW derivation, as fetal death can also occur during a narrow
developmental window and does not necessarily require repeated exposures. This is in contrast to
maternal death, which is not considered an acute effect, but a result of repeated exposure. The
default total uncertainty factor of 10 (3x3) was considered sufficient to account for inter- and
intraspecies differences. Scaling the AGW values across time was done using the equation C"xt =k
and the empirically derived chemical-specific value of 1.6 for n (see LBW rationale). In contrast to
the 10 minute AEGL-2 value, time scaling was also applied for the 10 minute AGW value.

LBW: In contrast to the AEGL-3, a calculated 4-hour rat LCo1 of 8421 ppm (14,400 mg/m?) was used as
point of departure for derivation of LBW values. Although the mouse is the most sensitive species,
rat data are selected because utilization of mouse data yields LBW values ranging from 12 to 113
ppm (21-190 mg/m?3), which are inconsistent with the available human data, and due to availability of
species-specific time-scaling data for rats. This rat study is selected because the analytical methods
appear sound and data reporting allowed for the calculation of an LCo1. Based on the available
lethality data, the rat is considered less sensitive than other species. However, the rats dataset is the
most robust dataset. Therefore an interspecies factor of 10 instead of the default 3 was used.
Scaling the LBW values across time was done using the equation C" x t = k and the empirically
derived chemical-specific value of 1.6 for n. In contrast to the 10 minute AEGL-3 value, time scaling
was also applied for the 10 minute LBW value.

Additional toxicological information (including relevant results of a general literature search, if any)

Aliphatic nitriles like acetonitrile induce local irritation effects. In addition, aliphatic nitriles are readily absorbed
from the lung and gastrointestinal tract, resulting in systemic toxicity. Most of the systemic toxicity of these
nitriles is mediated through hepatic and extrahepatic cytochrome P450 catalyzed oxidation of the carbon
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alpha to the cyano group producing a cyanohydrin and an aldehyde. The metabolically-liberated cyanide is
then conjugated with thiosulfate to form thiocyanate and is excreted in the urine. The toxicity of acetonitrile is
due to the metabolic liberation of cyanide and signs and symptoms are similar to those observed after
cyanide exposure.

No information concerning potential human reproductive toxicity was located.

There was an increase in the number of abnormal fetuses in hamsters exposed to 5,000 or 8,000 ppm (8,500
or 14,000 mg/m?3) for 1 hour on day 8 of gestation. At these concentrations also maternal toxicity was
observed, and one dam exposed to 5,000 ppm (8,500 mg/m?3) died. In rats exposure to 100-1200 ppm (170-
2,100 mg/m?®) did not result in treatment related effects on reproductive indices or in increases in fetal
malformations or variations. In another study in rats, maternal death, an increase in the mean percentage of
nonsurviving implants and early embryonic resorptions, and a decrease in mean number of live fetuses per
litter were observed after repeated exposure to 1,800 ppm (3,100 mg/m?).

H302: Harmful if swallowed, H312: harmful in contact with skin, H332: harmful if inhaled, H319: causes
serious eye irritation.

Carcinogenicity and derivation of the CRP value Odour and derivation of the LOA value

There is no evidence of carcinogenic activity of Odour: sweet, ether-like odor

acetonitrile in rats and mice.
Odour threshold: 42 ppm (72 mg/m?®) [Ruth,
IARC classification: Not classified. 1986]

No carcinogenic risk potency (CRP) was derived. LOA = 11.8* 72 * 1.33 = 1130 mg/m?

(The concentration Level leading to distinct Odour

Awareness (I=3) is calculated using the formula: | =2.33 *
log (C/OTs) + 0.5. A correction factor of 1.33 is applied to
this value)
The LOA is higher than the VRW, AGW and
LBW values.
Other standards and guidelines (1h values in mg/m?®, unless otherwise indicated)
VRW level AEGL-1 ERPG-1 IDLH: 855 (30 minutes)
34 22 Not derived
AGW level AEGL-2 ERPG-2
790 84 Not derived
LBW level AEGL-3 ERPG-3
1,100 250 Not derived
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Stofdocument deel A

- VN-nr: 1092
AS-nr: 107-02- H,=CHCH —_

CAS-nr: 107-02-8 Acroleine CH2=CHCHO GEVI: 663
Synoniemen: acrylaldehyde, allylaldehyde, 2-propenal (Engels: acrolein) Status: B-stof
Interventiewaarden 10 min. [ 30 min. 1 uur 2 uur 4 uur 8 uur
Voorlichtingsrichtwaarden VRW (mg/m?3) 0,070 0,070 0,070 0,070 0,070 0,070
Alarmeringsgrenswaarden  AGW (mg/m?3) 1,0 0,42 0,23 0,23 0,23 0,23
Levensbedreigende waarden LBW (mg/m?) 15 5,8 3,3 1,8 1,1 0,63
Datum vaststelling: November 2015 |w: 1 mg/m?3 = 0,429 ppm; 1 ppm = 2,33 mg/m?

Explosiegrens: LEL = 2,8 vol% ~ 65.000 mg/m? Geur: Scherpe, bijtende geur

LOA: onvoldoende betrouwbare gegevens

Fysisch-chemische eigenschappen Overige informatie
Uiterlijk: Kleurloze vloeistof Molecuulmassa: 56,1 g/mol Publieke grenswaarde:
Brand: Ze.er brandgevaarlijk. Kans Zuurgraad: geen data niet afgeleid

op ontsteking op afstand LogKow: 0.9 MAK: niet afgeleid

Relatieve dichtheid van verzadigd | |wateroplosbaarheid: 20,6 g/100 mi | | TLV-TWA: niet afgeleid
damp-lucht mengsel: 1,27 (goed)

Verzadigde dampdruk: 293 mbar

Toxicologische eigenschappen

Effecten bij inhalatoire blootstelling Toxiciteit bij eenmalige, inhalatoire blootstelling
: = Acroleine veroorzaakt irritatie aan ogen en

Onder VRW:  geen effecten luchtwegen.

VRW — AGW-: oogirritatie, tranenvioed = Acroleine kan longoedeem veroorzaken. De
effecten hiervan kunnen vertraagd optreden en

AGW — LBW: irritatie aan ogen en luchtwegen, versterkt worden door lichamelijk inspanning.

benauwdheid, longoedeem

Boven LBW:  sterfte

Effecten bij blootstelling aan vloeistof Carcinogeniteit

Huidcontact:bijtend, roodheid, pijn, brandwonden IARC classificatie: 3

Oogcontact: bijtend, roodheid, pijn, slecht zien CRP: n.v.t.

Beknopte medische informatie

Ontsmetting damp
algemeen: frisse lucht, rust, halfzittende houding en direct spoedeisende medische hulp inzetten.
ogen: minimaal 15 min. spoelen met water (evt. contactlenzen verwijderen), dan naar oogarts
brengen

Ontsmetting vloeistof

huid: verontreinigde kleding uittrekken, minimaal 20 min. spoelen met veel water of douchen en arts
raadplegen.

ogen: minimaal 15 min. spoelen met water (evt. contactlenzen verwijderen), blijven spoelen tijdens
vervoer.

inslikken: mond laten spoelen (uitspugen!), GEEN braken opwekken en direct spoedeisende medische
hulp inzetten.

Specifieke behandeling en materialen: geen.

Neem contact op met het NVIC (Tel: 030 - 274 8888) voor informatie met betrekking tot medisch handelen

Stofdocument deel B
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CAS-nr: 107-02-8 Acrolein CH2=CHCHO VN-nr: 1092
Basis for the Dutch Intervention Values
VRW: AEGL value is adopted, 2h value added
AGW: AEGL value is adopted, 2h value added
LBW: AEGL value is adopted, 2h value added
Date: November 2015 | AEGL document: Final, 2010
Dutch Intervention Values (mg/m?)
10 min 30 min 1h 2h 4 h 8h End point

VRW | 0,070 0.070 0.070 0.070 0.070 0.070 | Eye irritation

AGW 1.0 0.42 0.23 0.23 0.23 0.23 | Severe eye and airway irritation

LBW 15 5.8 3.3 1.8 1.1 0.63 | Threshold of lethality in animals

Derivation of the Dutch Intervention Values

VRW:

AGW:

LBW:

The threshold for eye irritation and annoyance/discomfort in human subjects of 0.09 ppm (0.21
mg/m3) was used to derive the VRW values. An intraspecies uncertainty factor of 3 was applied,
which was considered sufficient because minor ocular contact irritation is unlikely to vary greatly
between humans. The values were held constant across time because minor irritancy is generally a
threshold effect and prolonged exposure is not likely to result in a greatly enhanced effect. These
VRW values are considered protective because data suggested no irritation in humans exposed to
0.06 ppm (0.14 mg/m?3) acrolein for 5 minutes.

The AGW was based on severe eye irritation (in 3% of the subjects after 10 minutes and 18% of the
subjects after 20 minutes) in healthy human subjects exposed to 0.3 ppm (0.70 mg/m?) for 1 hour.
Medium eye irritation was reported by 18% and 35% of the subjects after 10- and 20-min of
exposure, respectively. The average eye irritation index slightly increased between 20 and 40 min of
exposure and remained constant between 40 and 60 min of exposure. The eye blink reflex more
than doubled in the first 10 min of exposure and remained constant thereafter. Subjects experiencing
more severe eye irritation generally also showed a higher increase in eye blink reflex. The one-hour
exposure to 0.3 ppm also induced a 10-15% decrease in respiratory rate (60% of subjects after 20
minutes), moderate (19%) to severe (4%) nose irritation after 20 minutes and the onset of moderate
to severe throat irritation in few subjects. The 1-hour exposure to 0.3 ppm (0.70 mg/m?) was seen as
cut off point for severe eye- and airway irritation and used as point of departure for the derivation of
the AGW. An intraspecies uncertainty factor of 3 was applied, which was considered sufficient
because irritation is not expected to vary greatly between individuals. Further, 0.09 ppm (0.21
mg/m3) was reported as threshold concentration for eye irritation by in the same study. Application of
a higher uncertainty factor would yield AGW values below this threshold level. Because the study
showed progressive effects during the first 40 minutes of exposure, the value was back-extrapolated
to the 10- and 30-minute time points using the relationship C" x t = k where n = 1.2 (derived from
lethality data in rats exposed to acrolein from 1 to 4 hours). The value was held constant for the 2-,
4-, and 8-hr AGW values since irritation is generally a threshold effect and prolonged exposure is not
likely to result in a greatly enhanced effect. This is supported by the observation that the severity of
the eye irritation did not further increase between 40- and 60-min of exposure to 0.3 ppm.

The 10-min, 30 min, 1 hour and 2 hour LBW values were based on the highest concentration
causing no mortality in the rat after a 1-hour exposure (14 ppm; 33 mg/m?3). The 4-hour and 8-hour
LBW values were based on the highest concentration causing no mortality in the rat after a 4-hour
exposure (4.8 ppm; 11.2 mg/m®). An intraspecies uncertainty factor of 3 was applied, which is
considered sufficient due to the steepness of the concentration response curve. An interspecies
uncertainty factor of 3 will also be applied (total uncertainty factor = 10). Although an interspecies
uncertainty factor of 10 might normally be applied due to limited data, LBW values calculated utilizing
a total uncertainty factor of 30 would yield values that are inconsistent with the total data base. For
example, LBW values for acrolein would range from 2.1-0.09 ppm (4.9 to 0.21 mg/m?3), and only
ocular, nasal, or throat irritation and decreased respiratory rates were observed in humans exposed
to 0.09-0.6 ppm (0.21 to 1.4 mg/m?®) acrolein for up to 40 minutes). LBW values were extrapolated
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using the relationship C" x t = k, where n = 1.2, derived from lethality data in rats exposed to acrolein
from 1 to 4 hours.

A recent update of literature provided two studies on the effects of acroleine on normo and
hypertensive rats (Haradin, 2014 and Perez, 2013). Exposure to acroleine led to cardiac
arrhythmias. Using this as PoD for the LBW would result in less conservative, but comparable LBWs.
No adjustments were made.

Additional toxicological information (including relevant results of a general literature search, if any)

No information concerning effects in young, elderly, or asthmatic individuals was available.

Information concerning human mortality from acrolein exposure is limited and anecdotal, containing no
verifiable concentration and time parameters. Nonlethal case reports and experimental studies with healthy
human volunteers suggest that low concentrations of acrolein are irritating to the eyes, nose, and throat, and
cause a decrease in respiratory rate. At higher concentrations, coughing, pulmonary edema (may be delayed
in onset), bronchitis, or tracheobronchitis may occur.

Nonlethal animal studies indicate that the respiratory system is the target for acrolein toxicity and that acrolein
is a potent irritant at relatively low concentrations and short exposure durations. Irritancy was demonstrated
by respiratory rate decreases in rodents, signs of irritation such as gasping and dyspnea, and decreased
immunoreactivity of sensory nerve fibers in rodents. At higher concentrations and/or longer exposure times,
respiratory system histopathology and pulmonary edema were evident. Data also suggest that exposure to
acrolein may suppress pulmonary antibacterial defenses.

There is no evidence that inhaled acrolein is a reproductive/developmental toxicant.

H300: Fatal is swallowed; H311: Toxic in contact with skin; H314: Causes severe skin burns and eye
damage; H330: Fatal if inhaled.

Carcinogenicity and derivation of the CRP value Odour and derivation of the LOA value

IARC classification: 3 (not classifiable as to Odour: Acrid, pungent odour

carcinogenicity to humans) No LOA was derived due to lack of reliable

No carcinogenic risk potency (CRP) was derived. data.

Carcinogenicity studies regarding human exposure to
acrolein were not available. There is no evidence that
inhaled acrolein is a carcinogen in experimental animals.

Other standards and guidelines (1h values in mg/m?, unless otherwise indicated)

VRW level | AEGL-1 ERPG-1 IDLH: 4.7 (30 minutes)
0.070 0.070 0.12
AGW level | AEGL-2 ERPG-2
0.23 0.23 0.35
LBWlevel | AEGL-3 ERPG-3
3.3 3.3 3.5
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Stofdocument deel A

CAS-nr: 107-13-1 AcryInitriI CH2=CH-CN VN-nr: 1093
GEVI: 336
Synoniemen: acrylonitril, 2-propeennitril, vinylcyanide (Engels: acrylonitrile) Status: A-stof
Interventiewaarden 10 min. [ 30 min. 1 uur 2 uur 4 uur 8 uur
Voorlichtingsrichtwaarden VRW (mg/m3) 3,3 3,3 3,3 3,3 3,3 3,3
Alarmeringsgrenswaarden ~ AGW (mg/m?®) 650 240 130 67 36 19
Levensbedreigende waarden LBW (mg/m?®) 1300 440 220 110 58 30
Datum vaststelling: November 2015 |w 1 mg/m?® = 0,453 ppm; 1 ppm = 2,21 mg/m?

Explosiegrens: LEL = 2,8 vol% = 62.000 mg/m?® Geur: scherp, ui- en knoflookachtig
LOA: 323 mg/m3

Fysisch-chemische eigenschappen Overige informatie

Uiterlijk: kleurloze tot lichtgele vloeistof Publieke grenswaarde: niet
> Molecuulmassa: 53,1 g/mol .

Brand: zeer brandgevaarlijk afgeleid

MAK: niet afgeleid

Zuurgraad: Geen data TLV-TWA: niet afgeleid
LogKow: -0,9
Relatieve dichtheid van verzadigd damp- Wateroplosbaarheid: 73 9/100 ml
lucht mengsel: 1,1 (matig)
Verzadigde dampdruk: 124 mbar
Toxicologische eigenschappen
Effecten bij inhalatoire blootstelling Toxiciteit bij eenmalige, inhalatoire blootstelling
= Acrylnitril wordt omgezet tot 0.a. cyanide en 2-cyano-
Onder VRW: geen klachten ethyleenoxide.
= Cyanide blokkeert de ademhalingsketen in de cel. Hierdoor
VYRW — AGW: rode en geirriteerde brandende ogen, lichte wordt de energiehuishouding verstoord en kan
tranenvloed, pijn in keel en neus, niezen, lactaatacidose ontstaan.
hoesten, hoofdpijn = Acrylnitril werkt irriterend op de luchtwegen; mogelijk
veroorzaakt door cyanide.
AGW — LBW: pijn op de borst en pijn bij (door)ademen, = Primaire systemische doelorganen zijn het centrale
piepende ademhaling, benauwdheid, zenuwstelsel en het cardiovasculaire systeem.
misselijkheid, braken, duizeligheid, = Acrylnitril kan hematologische effecten veroorzaken,

mogelijk veroorzaakt door adduct-vorming van acrylnitril of 2-
cyano-ethyleenoxide met hemoglobine.

Boven LBW: convulsies, ademnood, ademstilstand, coma, Methemoglobinevorming en hemolyse zijn een mogelijk
gevolg hiervan.

krachtsverlies, verwardheid

overlijden
Effecten bij blootstelling aan viloeistof Carcinogeniteit
Huidcontact: roodheid, pijn, blaren, brandwonden. De IARC classificatie: 2B

stof wordt door de huid opgenomen! CRP: 329 mg/m?

Oogcontact:. bijtend, roodheid, pijn, ernstige
brandwonden

Beknopte medische informatie

Ontsmetting damp
algemeen:  DIRECT 100% ZUURSTOF TOEDIENEN!, specifieke behandeling en direct spoedeisende medische hulp inzetten.

Ontsmetting vloeistof

huid: PAS OP: HUIDOPNAME! DIRECT 100% ZUURSTOF TOEDIENEN! (GEEN mond-op-mondbeademing), specifieke
behandeling en direct spoedeisende medische hulp inzetten, ondertussen verontreinigde kleding uittrekken,
minimaal 20 min. spoelen met veel water of douchen.

ogen: minimaal 15 min. spoelen met water (evt. contactlenzen verwijderen), dan naar oogarts brengen.
inslikken: DIRECT 100% ZUURSTOF TOEDIENEN!, mond laten spoelen (uitspugen!), GEEN braken opwekken, specifiecke
behandeling en direct spoedeisende medische hulp inzetten.
Specifieke behandeling en materialen:

De benodigde middelen (specifieke antidota zoals 100% zuurstof en o.a. N-acetylcysteine, hydroxocobalamine en
natriumthiosulfaat) moeten met gebruiksaanwijzing ter plekke beschikbaar zijn.

Voor aanwijzingen over verdere behandeling zo nodig het NVIC (tel: +31 (0)30 —274 8888) bellen.
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Stofdocument deel B

CAS-nr: 107-13-1 Acrylonitrile CH2=CH-CN UN-nr: 1093

Basis for the Dutch Intervention Values

VRW: AEGL endpoint is adopted but used for all timepoints, 2h value added

AGW: Different point of departure than AEGL values, 2h value added

LBW: Different point of departure than AEGL, 2h value added

Date: November 2015 | AEGL document: Final, 2014

Dutch Intervention Values (mg/m3)

10 min 30 min 1h 2h 4 h 8h End point
VRW 3.3 3.3 3.3 3.3 3.3 3.3 No effect level in human volunteers
AGW 650 240 130 67 36 19 Slight ocular and nasal irritation in rats
LBW 1300 440 220 110 58 30 Lethality threshold in rats

Derivation of the Dutch Intervention Values

VRW:

AGW:

LBW:

The VRW values are developed based upon results from a controlled experiment with 6 male human
volunteers exposed by inhalation to 2.3 ppm (5 mg/m?3) and 4.6 ppm (10 mg/m?) acrylonitrile for 8
hours. Exposure to the highest concentration (4.6 ppm/10 mg/m?) for 8 hours did not result in any
symptoms of exposure. This finding is consistent with a report stating that workers routinely exposed
to approximately 5 ppm (11 mg/m?) acrylonitrile experienced mild effects (initial conjunctival irritation)
to which some degree of accommodation occurred. Data indicate that at higher concentrations
during occupational exposure (16 to 100 ppm (35-221 mg/m?®) for 20-45 minutes) more severe
effects like nasal and ocular irritation, discomfort of the chest, nervousness, irritability and
headaches were reported. A 3-fold reduction (an appropriate adjustment for mild irritation effects) of
the lower limit of this range is equivalent to the 4.6 ppm (10 mg/m?) which is in line with the no-effect
concentration of the study in human volunteers. Therefore, the point of departure for the derivation of
the VRW is the 8 hour exposure to 4.6 ppm (10 mg/m?) acrylonitrile, based on data from healthy
volunteers and workers. As the data are partly obtained in workers and because some
accommodation occurred an intraspecies uncertainty factor of 3 was applied. The VRW values are
not time scaled, because the effect is ocular irritation for which it is not to be expected that effects
vary over time. This is supported by data in humans. The VRW values where held constant at 1.5
ppm (3.3 mg/m?3) for all timepoints.

This approach deviates from the AEGL-1 derivation, where values above 30 minutes were not
recommended, because these would result in levels higher than the AEGL-2.

The AGW values are based upon data from rats (16/group) showing slight transient effects (ocular
and nasal irritation) following a 2-hour exposure by inhalation to 305 ppm (674 mg/m?®) acrylonitrile.
At the next highest concentration (595 ppm, 1300 mg/m?3) effects were indicated as marked. All
effects resolved within 12 hours post exposure. Point of departure was 305 ppm (674 mg/m?®)
exposure for 2 hours. An interspecies uncertainty factor of 3 and an intraspecies uncertainty factor of
3 was applied because the effects associated with acute irritation effects are not likely to vary greatly
among individuals and because metabolism may be of limited relevance regarding such effects. An
overall uncertainty factor of 10 was applied. Application of higher or additional uncertainty factors
would also result in AGW values unacceptably similar to VRW values that were based upon human
exposure data. Time scaling was performed using the equation C" x t = k with n = 1.1 based on ten
Berge (1986). This approach deviates from the AEGL which uses reprotoxic effects (decreases in
fetal body weight) for derivation of AEGL-2 levels. Fetal body weight effects are not considered
relevant for AGW.

This approach deviates from the AEGL-2 derivation, where the AEGL-2 levels were calculated using
the change in fetal body weight in a developmental study as point of departure.

In contrast to the AEGL-3, the LBW values were derived from a rat lethality study (Dudley and Neal,
1942) from which 10 and 30 minute, 1-, 2-, 4-, and 8-hour LCo1 values (12660, 4370, 2233, 1141,
583, 298 mg/m?3) were calculated. Although the dog appears to be the most sensitive species, the
overall database for rats is more robust thereby justifying use of the rat data. The LCo1 values were
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points of departure for derivation of LBW-values. An interspecies factor of 3 was considered
sufficient to account for possible toxicodynamic/metabolism differences, because PBPK models
demonstrated that predicted concentrations of acrylonitrile and the metabolite 2-cyanoethylene oxide
in blood and brain were similar in rats and humans exposed by inhalation. For effects resulting from
a single acute exposure, an intraspecies uncertainty factor of 3 would seem sufficient for accounting
for variability in metabolism-mediated effects. Additional uncertainty factor application would result in
incompatible LBW and AGW values. The 10-minute, 30-minute, 1-hour, 2-hour and 8-hour LBW
values were derived based upon their respective LCo1 values.

Additional toxicological information (including relevant results of a general literature search, if any)

Generally, the toxic effects following acute inhalation exposure to acrylonitrile appear to be irritation of the
respiratory tract and toxic effects which appear to be related to the metabolism of acrylonitrile to cyanide.
Acrylonitrile-induced neurological effects in laboratory animals appear to involve the parent compound and
the cyanide metabolite. The pivotal role of cyanide has been clearly demonstrated. Acrylonitrile-induced
convulsions are likely the result of cyanide resulting from acrylonitrile metabolism, although recent work
suggests that only the early seizures are cyanide-mediated and that severe clonic convulsions preceding
death may be due to parent compound. The mechanism by which acrylonitrile causes irritation is unknown.
Nasal tissue damage in rats may be related to metabolism of acrylonitrile by this tissue. Hematologic effects
may be due to acrylonitrile hemoglobin adducts and 2-cyanoethylene oxide hemoglobin adducts, while GSH
depletion in red blood cells may result in the oxidation of hemoglobin to methemoglobin.

Acrylonitrile toxicity appears to be directly related to its metabolism. Two major metabolism pathways have
been described; conjugation with glutathione and epoxidation by microsomal cytochrome P4502E1 which
forms 2-cyanoethylene oxide. Metabolites from both pathways are subject to additional biotransformation.
The glutathione conjugate may form a mercapturic acid which is excreted in urine. 2-Cyanoethylene oxide is
further metabolized via conjugation with glutathione (catalysis with cytosolic GST or nonenzymatically)
resulting in additional conjugates and via hydrolysis by microsomal epoxide hydrolase (EH). The secondary
metabolites of 2-cyanoethylene oxide may also be further metabolized. Cyanide may be generated via the EH
pathway and by one of the GSH conjugation products. Cyanide, in turn, is detoxified to thiocyanate via
rhodanese mediated reactions with thiosulfate.

A developmental inhalation toxicity study in rats showed a statistically increased incidence of malformations
(short tail, short trunk, missing ribs, delayed ossification of skull bones, omphalocele and hemivertebrae) in
rats exposed to 80 ppm (180 mg/m?3) acrylonitrile for 6 hrs/day on gestation days 6 through 15. There was no
evidence of teratogenicity or embryotoxicity in rats exposed to 40 ppm (90 mg/m?). In another developmental
inhalation toxicity study in rats evaluation of external, visceral and skeletal variation in the fetuses revealed no
acrylonitrile related effects at exposures up to 100 ppm (220 mg/m?) for 6 hrs/day on gestation days 6 to 20.
Another study found nonlethal effect on fetal development that included decreases in fetal body weight
without fetal malformations (25-100 ppm; 55-221 mg/m?®) and nonlethal fetal malformations (40 and 80 ppm;
88 and 176 mg/m3). A two generation reproductive toxicity study revealed weight decreases in the F
offspring of the 90-ppm (198 mg/m?3) group.

H350: May cause cancer, H301: Toxic if swallowed, H331: Toxic by inhalation, H318: Causes serious eye
damage, H335: May cause respiratory irritation, H315: Causes skin irritation, H317: May cause allergic skin
reaction

Carcinogenicity and derivation of the CRP value Odour and derivation of the LOA value

Odour: Sharp, onion-garlic
OTso: 20.5 mg/m? [Nagata, 2003; corrected

IARC classification: 2B (possibly carcinogenic to humans)

IARC downgraded acrylonitrile from a category 2A to a

category 2B (1999). This status change was based upon
the lack of carcinogenic evidence from the more recent
epidemiological studies. The data regarding potential
carcinogenicity in humans is considered to be inadequate
and no evidence of a causal association exists. This
decision supports the conclusion that acrylonitrile is
probably not carcinogenic to man.

Derivation of the carcinogenic risk potency (CRP):
10 risk level after inhalation: 1,5*10-3 mg/m?3 [EPA, 1984]
CRP = (1,5*10% mg/m? * 613,200) /2.8 = 329 mg/m?®

value derived from 9.3 ppm]

LOA =11.8* OTso * 1.33 = 323 mg/m?®

(The concentration Level leading to distinct Odour
Awareness (I=3) is calculated using the formula: | =2.33 *
log (C/OTs) + 0.5. A correction factor of 1.33 is applied to
this value)

Note, the AEGL document states a LOA of 145 ppm (320
mg/m3)

The LOA lies above the AGW, VRW and LBW
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values.

The CRP values lie above the AGW, VRW and LBW

values.

Other standards and guidelines (1h values in mg/m?, unless otherwise indicated)

VRW level | AEGL-1 ERPG-1 IDLH: 188 (30 minutes)
3.3 NR 22
AGW level AEGL-2 ERPG-2
130 3.8 77
LBW level AEGL-3 ERPG-3
220 62 166
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Stofdocument deel A

CAS-nr: 79-10-7 Acrylzuur CH2=CH-CO:H VN-nr: 2218

GEVI: 839
Synoniemen: (2-)propeenzuur, etheencarbonzuur, AA (Eng.: acrylic acid) Status: geen
Interventiewaarden 10 min. 30 min. 1 uur 2 uur 4 uur 8 uur
Voorlichtingsrichtwaarden VRW (mg/m3) 4,5 4,5 4,5 4,5 4,5 4,5
Alarmeringsgrenswaarden ~ AGW (mg/m?®) 200 200 140 94 64 43
Levensbedreigende waarden LBW (mg/m?®) 1500 800 540 370 250 170
Datum vaststelling: 28-11-2008 | Conversiefactor: 1 mg/m?® = 0,33 ppm; 1 ppm = 3,00 mg/m?®

Geur: scherpe, stekende geur (walgingwekkend)
LOA: 0,60 mg/m3

Explosiegrens: LEL 2,4% = 72.000 mg/m?

Fysisch-chemische eigenschappen Overige informatie

Molecuulmassa: 72,1 g/mol
Zuurgraad: Geen data
LogKow: 0,3

Publieke grenswaarde:
niet afgeleid
MAK: 30 mg/m3

Uiterlijk: heldere, kleurloze vloeistof

Brand: brandgevaarlijk

Wateroplosbaarheid:  volledig TLV-TWA: 6,0 mg/m?

Verzadigde dampdruk: 4,3 mbar

Relatieve dichtheid van verzadigd
damp/lucht mengsel: 1,01

Toxicologische eigenschappen

Toxiciteit bij eenmalige, inhalatoire blootstelling
= Sterk irriterend voor slijmvliezen van ogen en

Effecten bij inhalatoire blootstelling

Onder VRW:  geen effecten luchtwegen.
= Blootstelling aan acrylzuur kan longoedeem
VRW — AGW: lichte oogirritatie veroorzaken. De verschijnselen hiervan kunnen
i o vertraagd optreden en versterkt worden door
AGW — LBW: ernstige 0og- en luchtwegirritiatie, lichamelijk inspanning.
benauwdheid, longoedeem
Boven LBW:  sterfte

Effecten bij blootstelling aan viloeistof Carcinogeniteit

IARC classificatie: 3
CRP: niet afgeleid

Huidcontact:bijtend, roodheid, bij hoge
concentraties brandwonden, stof wordt via huid ook
opgenomen.

Oogcontact: bijtend, roodheid en pijn, ernstige
brandwonden, verlies van gezichtsvermogen

Beknopte medische informatie

Ontsmetting damp
algemeen: frisse lucht, rust, halfzittende houding en direct spoedeisende medische hulp inzetten.

ogen: minimaal 15 min. spoelen met water (evt. contactlenzen verwijderen), dan naar oogarts brengen

Ontsmetting vloeistof

huid: verontreinigde kleding uittrekken, minimaal 20 min. spoelen met veel water of douchen, arts raadplegen
en direct spoedeisende medische hulp inzetten.

ogen: minimaal 15 min. spoelen met water (evt. contactlenzen verwijderen), dan naar oogarts brengen, blijven
spoelen tijdens vervoer.

inslikken:  mond laten spoelen (uitspugen!) GEEN braken opwekken en direct spoedeisende medische hulp inzetten.

Specifieke behandeling en materialen:...

Neem contact op met het NVIC (Tel: 030 - 274 8888) voor informatie met betrekking tot medisch handelen
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Stofdocument deel B

CAS-nr:

79-10-7 Acryl ic acid CH2=CH-CO2H VN-nr: 2218

Basis for the Dutch Intervention Values

VRW: AEGL value is adopted, 2h value added
AGW: AEGL value is adopted, 2h value added
LBW: AEGL value is adopted, 2h value added
Date: 28-11-2008 | AEGL, interim 2004

Dutch Intervention Values (mg/m?)

10 min 30 min 1h 2h 4 h 8h End point
VRW 4.5 4.5 4.5 4.5 4.5 4.5 Irritation in humans
AGW 200 200 140 94 64 43 Nasal epithelium damage and threshold for
involuntary eyelid closure
LBW | 1500 800 540 370 250 170 | Animallethality

Derivation of the Dutch Intervention Values

VRW:

AGW:

LBW:

VRW values are based on irritation in humans. Eye irritation was experienced after occupational
exposure to 4.5 - 23 ppm (13.5 — 69 mg/m?) for 30 minutes (personal air sampling). For VRW
derivation, the lower bound of 4.5 ppm (13.5 mg/m®) was used. An uncertainty factor of 3 was
applied for intraspecies variability. For local effects, the toxicokinetic differences between individuals
are usually much smaller when compared to systemic effects. Therefore, a reduced uncertainty
factor of 3 was considered sufficient. Since very slight irritative effects depend primarily on the actual
exposure concentration and not much on exposure time, it was considered adequate to use the
same exposure concentration for all exposure durations between 10 minutes and 8 hours. The VRW
values are supported by a study in mice in which repeated exposure to 5 ppm (15 mg/m?) for 6
hours/day for 2 weeks induced no histopathological alterations in the nasal passage.

In studies in monkeys, rabbits, rats and mice, histopathological alteration of the nasal mucosa
consistently was a more sensitive toxicological endpoint than the appearance of clinical signs of
irritation. 1t was therefore considered appropriate to use a single inhalation exposure studies in
monkeys and rats as key studies for the derivation of AGW values. Exposure to 75 ppm (225 mg/m?)
acrylic acid for 6 hours resulted in severe histopathological changes of the nasal epithelium
(olfactory epithelial cell degeneration, sustentacular cell necrosis), while exposure for 3 hours
resulted in less severe changes and a lesser percentage of the olfactory epithelium was affected.
The histological damage after the 6-hour exposure was considered as severe and probably
irreversible, while the moderate changes after the 3-hour exposure were considered reversible.
Therefore, AGW values were derived from the 3-hour exposure to 75 ppm (225 mg/m3). This point of
departure was supported by the observation that 77 ppm (231 mg/m®) was the NOAEL for
blepharospasm in rabbits. A total uncertainty factor of 3 was used. An uncertainty factor of 1 was
applied for interspecies variability: because the deposited concentration of acrylic acid on the
olfactory epithelium is about two- to threefold higher in rats than in humans and single inhalation
exposure of monkeys resulted in similar olfactory lesions compared to rats. An uncertainty factor of 3
was applied for intraspecies variability (see VRW for rationale). Time scaling using the equation C" x
t = k was done with n = 1.8, which was derived from lethality data. The time-scaled 10-minute AGW
value would be 370 mg/m3. Since 77 pm (231 mg/m3) was a no effect level for blepharospasm in
rabbits, the 10-min AGW value was set equal to the 30-min value to keep the AGW values below a
level which might cause blepharospasm in humans.

A rat lethality study, in which a large number of rats was exposed for various time periods (30
minutes, 1 hour and 2 hours), was considered the most relevant study for deriving LBW values.
Although the study employed exposure to acrylic acid aerosols, its results are considered relevant
also for vapour exposure. Using Probit analysis (Ten Berge software), maximum likelihood estimates
for a 1-hour LCso of 3850 ppm (11,550 mg/m?®) and for a 1-hour LCo1 of 1806 ppm (5,416 mg/m3 =
Point of Departure) were calculated from the aerosol data. Time scaling was done by using the
equation C" x t = k with n=1.8, derived from the probit analyses. A total uncertainty factor of 10 was
applied to the 1-hour LCo1. An uncertainty factor of 3 was applied for interspecies variability based on
the intrinsic irritant effect of acrylic acid, which is not expected to vary greatly among species or
among individuals. The intraspecies uncertainty factor was set at 3 for the same reasons.

Additional toxicological information (including relevant results of a general literature search, if any)

The physical state, to which a subject is exposed to, is relevant for the toxicity of acrylic acid. Animal acute
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toxicity data indicate that aerosols are more toxic than acrylic acid in vapour form. Acrylic acid is highly water
soluble and thus is solubilized in the mucus covering the epithelia of the upper respiratory airways, e.g. in rats
it is completely absorbed in the mucus of the nasal turbinates. Irritation is caused most likely by acrylic acid
itself and there is no evidence in the literature that the effects observed after exposure to acrylic acid are

caused by a metabolite.

No developmental toxic effects of acrylic acid were found in several inhalation studies.

H302: Harmful if swallowed; H312: Harmful in contact with skin; H314: Causes severe skin burns and eye

damage; H332: Harmful if inhaled.

Carcinogenicity and derivation of the CRP value

Odour and derivation of the LOA value

IARC classification: 3 (not classifiable as to carcinogenic
to humans)

Pungent odour

OTs0: 0.013 ppm (0.039 mg/m3) [AEGL (2004);
Hellman and Small (1974)]

LOA =11.8* OTso * 1.33 = 0,60 mg/m3

(The concentration Level leading to distinct Odour
Awareness (I=3) is calculated using the formula: | =
2.33 * log (C/OTso) + 0.5. A correction factor of 1.33
is applied to this value)

The LOA is below the VRW for all points in
time.

Other standards and guidelines (1h values in mg/m?, unless otherwise indicated)

VRW level |AEGL-1 ERPG-1 IDLH: not established
4.5 4.5 3.0

AGW level | AEGL-2 ERPG-2
140 140 150

LBW level |AEGL-3 ERPG-3
540 540 750
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Stofdocument deel A

CAS-nr: 107-18-6 AIIyIaIcohoI CH2=CH-CH:0OH VN-nr: 1098

GEVI: 663
Synoniemen: 2-propenol-1; propenylalcohol; vinylcarbinol (Engels: Allyl alcohol) Status: A-stof
Interventiewaarden 10 min. | 30 min. 1 uur 2 uur 4 uur 8 uur
Voorlichtingsrichtwaarden VRW (mg/m3) 5,0 5,0 5,0 5,0 5,0 5,0
Alarmeringsgrenswaarden ~ AGW (mg/m?) 10 10 10 10 10 10
Levensbedreigende waarden LBW (mg/m?3) 88 61 48 24 24 24
Datum vaststelling: November 2015 Conversiefactor: 1 mg/m® = 0,414 ppm; 1 ppm = 2,42 mg/m?

Explosiegrens: LEL = 2,5 vol% = 60.000 mg/m?® Geur: doordringende mosterdgeur

LOA: niet afgeleid

Fysisch-chemische eigenschappen Overige informatie
Uiterlijk: kleurloze heldere vloeistof Molecuulmassa: 58,1 g/mol Publieke grenswaarde:
Brand: brandgevaariijk Zuurgraad: geen data 4,8 mg/m3 (huid)
LogKow: 0,2 MAK: geen data
Relatieve dichtheid van verzadigd Wateroplosbaarheid: volledig TLV-TWA: 1,21 mg/m3
damp-luchtmengsel: 1,02 (huid)

Verzadigde dampdruk: 24 mbar

Toxicologische eigenschappen

Effecten bij inhalatoire blootstelling Toxiciteit bij eenmalige, inhalatoire blootstelling

Onder VRW: geen informatie = Allylalcoholdamp is irriterend voor de huid, ogen en
slijmvliezen. Oogcontact kan verbranding van de
cornea veroorzaken. Direct huidcontact kan in eerste-
en tweedegraads brandwonden resulteren en
epidermale necrose veroorzaken.

=  Blootstelling aan allylalcohol kan longoedeem en
chemische pneumonitis veroorzaken. De
verschijnselen hiervan kunnen vertraagd optreden en
versterkt worden door lichamelijke inspanning.

= Allylalcohol veroorzaakt ook effecten op het
zenuwstelsel, lever en nieren.

VRW — AGW: lichte tot matige oog- en neus irritatie

AGW — LBW: matige tot ernstige oogirritatie (necrose);
irritatie luchtwegen, kortademigheid,
ademnood, longoedeem, lever- en
nierfunctiestoornissen.

Boven LBW: sterfte

Effecten bij blootstelling aan viloeistof Carcinogeniteit
Huidcontact: bijtend, roodheid, pijn, blaarvorming, IARC classificatie: niet geclassificeerd
brandwonden CRP: niet afgeleid

Oogcontact: bijtend, roodheid, pijn, slecht zien,
lichtgevoeligheid

Beknopte medische informatie

Ontsmetting damp
algemeen: frisse lucht, rust, halfzittende houding en direct spoedeisende medische hulp inzetten.
ogen: minimaal 15 min. spoelen met water (evt. contactlenzen verwijderen), dan naar oogarts brengen, blijven

spoelen tijdens vervoer.
Ontsmetting vloeistof

huid: verontreinigde kleding uittrekken, minimaal 20 min. spoelen met veel water of douchen en direct
spoedeisende medische hulp inzetten.
ogen: minimaal 15 min. spoelen met water (evt. contactlenzen verwijderen), dan naar oogarts brengen, blijven

spoelen tijdens vervoer.
inslikken:  mond laten spoelen (uitspugen!), GEEN braken opwekken en direct spoedeisende hulp inzetten.
Specifieke behandeling en materialen:
Neem contact op met het NVIC (Tel: 030 - 274 8888) voor informatie met betrekking tot medisch handelen
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Stofdocument deel B

CAS-nr: 107-18-6 AIIyI alcohol CH2=CH-CH20OH VN-nr: 1098

Basis for the Dutch Intervention Values

VRW: Different point of departure, different uncertainty factors, 2 h value added

AGW: Different point of departure, different uncertainty factors, no time scaling, 2 h value added

LBW: Different point of departure, different uncertainty factor, different time scaling, 2 h value added

Date: November 2015 | AEGL document: Final 2014

Dutch Intervention Values (mg/m?)

10 min 30 min 1h 2h 4 h 8h End point
VRW 50 5.0 5.0 5.0 50 50 Light to moderate irritation (nose) humans
AGW 10 10 10 10 10 10 Threshold of severe irritation to eyes and
respiratory tract in humans
LBW 88 61 48 24 24 24 Threshold of Lethality in animals (3
species)

Derivation of the Dutch Intervention Values

VRW:

AGW:

LBW:

In contrast to the AEGL effects observed in a human volunteer study were used as point of
departure. Exposure to a concentration of 6.25 ppm (15 mg/m?) for 5 minutes resulted in slight or
moderate nose irritation in 3/6 and 1/6 volunteers, respectively. This endpoint was used for the
derivation of the VRW. The default intraspecies uncertainty factor of 3 was used. The same value
was applied across the 10- and 30- minutes and 1, 2, 4 and 8 hour exposure times, because mild
irritancy generally does not vary greatly over time, and it is not expected that prolonged exposure will
result in an enhanced effect. The VRW values are supported by experimental animal data showing
that repeated exposure of male rats (7 hours/day; 5 days/week; 12 weeks) to concentrations of up to
20 ppm (48 mg/m?®) did not induce any effect (clinical or after microscopic examination) apart from a
reduced body weight gain.

In contrast to the AEGL, the basis for the derivation of the AGW was the same human volunteer
study as for derivation of the VRW. At 12.5 ppm (30 mg/m?) for 5 minutes, moderate or greater nose
irritation was reported by 4 of 7 volunteers and 1 out of 7 volunteers reported slight eye irritation. At
25 ppm (60 mg/m?) for 5 minutes, severe eye irritation and moderate nose irritation was reported by
5/5 subjects. The 12.5 ppm (30 mg/m?®) was used as point of departure for the derivation of the
AGW. The default intraspecies uncertainty factor of 3 was applied. The same value was applied
across the 10- and 30- minute, and the 1, 2, 4 and 8 hour exposure times, because mild irritancy
generally does not vary greatly over time, and because it is not expected that prolonged exposure
will result in an enhanced effect. The AGW values are supported by experimental animal data
showing that repeated exposure of male rats (7 hours/day; 5 days/week; 12 weeks) to
concentrations of up to 20 ppm (48 mg/m?) did not induce any effect (clinical or after microscopic
examination) apart from a reduced body weight gain.

The concentration of 200 ppm (484 mg/m?) for 1 hour that produced no mortality in groups of 10
mice, rats and rabbits was chosen as point of departure for the LBW. Several lethality studies
suggest little difference among species in response to allyl alcohol exposure. The default total
uncertainty factor of 10 (3x3) was considered sufficient to account for inter- and intraspecies
differences. Time scaling to 10- and 30-min LBW values was performed using the concentration-time
relationship given by the equation C" x t = k, using the default value n = 3. Repeated exposure of
rats (7 hours/day; 5 days/week for 12 weeks) to 100 ppm (242 mg/m?) did not result in deaths during
the first few days of exposure. This indicates that time scaling to longer exposure times, using a
default of n = 1 may be too conservative. Therefore, a modifying factor of 2 is applied to the 1-hour
LBW to derive a 2-, 4- and 8-hour LBW of 10 ppm (24 mg/m3) instead of the usual time scaling using
the default of 1 to extrapolate to longer durations.

Additional toxicological information (including relevant results of a general literature search, if any)

Allyl alcohol is a potent sensory irritant. Signs of intoxication following inhalation exposure to allyl alcohol
include lacrimation, pulmonary oedema and congestion, inflammation, haemorrhage, and degeneration of the
liver and kidney. Data from a study of Li et al. (2012) shows that mortality in rats occurs at a concentration of
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50 ppm (121 mg/m?) for 8 hours. The results support the data from the study of Kirkpatrick (2008).

It is likely that to exert its toxicological effects, metabolism of allyl alcohol to the reactive metabolite acrolein is
deemed necessary.

The dose response curve of allyl alcohol is steep, as can be observed in a human volunteer study, in which
eye irritation was reported in one individual only at 6.25 ppm and 12.5 ppm (15.1 and 30.3 mg/m3, resp.) and
in all 5 individuals at 25 ppm (60.5 mg/m?3).

Allyl alcohol is a hepatotoxicant

No information on reproductive or developmental toxicity in animals exposed to allyl alcohol via inhalation are
found. Oral exposure studies reported various results. One study showed no evidence of reproductive
toxicity. Two other studies reported a decrease in pup viability index in offspring of rats exposed to 40
mg/kg/day before mating and through lactation day 3 and litter loss at a concentration of 35 mg/kg/day and 50
mg/kg/day on gestation day 9-19. Maternal toxicity was also observed at these two studies.

H331: Toxic if inhaled, H311: Toxic in contact with skin, H301: Toxic if swallowed, H319: Causes serious eye
irritation, H315: Causes skin irritation, H335: May cause respiratory irritation.

Carcinogenicity and derivation of the CRP value Odour and derivation of the LOA value
IARC classification: not classified Odour: pungent, mustard-like odour
No carcinogenic risk potency (CRP) was derived. Odour threshold: 1.4 ppm or 3.4 mg/m?3 [AIHA,

It is noted that some metabolites are recognized| |1989]
carcinogens: IARC has classified glycidaldehyde as a
possible human carcinogen (2B) and acrolein as a

category 3 carcinogen (not classifiable as to carcino-| |/ LOA could not be determined due to
genicity to humans). inadequate reference data for n-butanol.

Other standards and guidelines (1h values in mg/m?, unless otherwise indicated)

VRW level |AEGL-1 ERPG-1 IDLH: 48 (30 minutes)
5.0 0.22 -

AGW level | AEGL-2 ERPG-2
10 4.1 -

LBW level |AEGL-3 ERPG-3
48 31 -
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Stofdocument deel A

CAS-nr: 107-11-9 AIIyIamine CH2=CHCH2NH: VN-nr: 2334
GEVI: 663
Synoniemen: 2-propeen-1-amine, 2-propenylamine (Engels: allylamine) Status: B-stof
Interventiewaarden 10 min. [ 30 min. 1 uur 2 uur 4 uur 8 uur
Voorlichtingsrichtwaarden VRW (mg/m3) 1,0 1,0 1,0 1,0 1,0 1,0
Alarmeringsgrenswaarden AGW (mg/m3) 7.9 7.9 7,9 7,9 7,2 4,8
Levensbedreigende waarden LBW (mg/m?®) 1500 430 200 89 40 18
Datum vaststelling: November 2015 | Conversiefactor: 1 mg/m?® = 0,421 ppm; 1 ppm = 2,38 mg/m?3

Geur: scherpe, ammoniakachtige geur
LOA: niet afgeleid

Explosiegrens: LEL = 2,2 vol% ~ 52.000 mg/m?

Fysisch-chemische eigenschappen Overige informatie

Uiterlijk: kleurloze tot lichtgele
vloeistof

Molecuulmassa: 57,1 g/mol
Zuurgraad: geen data

Publieke grenswaarde:
niet afgeleid.

MAK: niet afgeleid
TLV-TWA: niet afgeleid

Brand: zeer brandgevaarlijk, kans

0,0
op ontsteking op afstand

LogKow:

Relatieve dichtheid van verzadigd
damp-lucht mengsel: 1,3

Wateroplosbaarheid:  volledig
Verzadigde dampdruk: 257 mbar

Toxicologische eigenschappen

Toxiciteit bij eenmalige, inhalatoire blootstelling
= Allylamine werkt primair irriterend op de ogen, neus, huid

Effecten bij inhalatoire blootstelling

Onder VRW: mogelijk lichte irritatie en luchtwegen.

VRW — AGW: irritatie aan ogen, neus en luchtwegen, =  Bij hogere concentraties kan allylamine effecten op het
keelpiin. hoesten centrale zenuwstelsel en het cardiovasculaire systeem

Pun, veroorzaken.

AGW — LBW- toenemende mate van irritatie, = De cardiovasculaire effecten zijn waarschijnlijk het
cardiovasculaire toxiciteit, onregelmatige gevolg van omzetting van allylamine in acroleine,
ademhaling, benauwdheid, longoedeem, waterstofperoxide en ammonia.
longbloedingen =  Allylamine kan longoedeem en chemische pneumonitis

veroorzaken. De verschijnselen hiervan kunnen

Boven LBW: ademnood, convulsies, coma, sterfte Vertraagd optreden en versterkt worden door Ilchamelljke

inspanning.

Effecten bij blootstelling aan viloeistof Carcinogeniteit

Huidcontact: bijtend, roodheid, pijn IARC classificatie: niet geclassificeerd

CRP: niet afgeleid

Oogcontact: bijtend, roodheid, slecht zien

Beknopte medische informatie

Ontsmetting damp

algemeen: frisse lucht, rust, halfzittende houding en direct spoedeisende medische hulp inzetten.
ogen: desgewenst spoelen met water (evt. contactlenzen verwijderen).

Ontsmetting vioeistof

huid: eerst spoelen met veel water, dan pas kleding uittrekken, daarna weer spoelen en arts raadplegen.

ogen: minimaal 15 min. spoelen met water (evt. contactlenzen verwijderen), dan naar oogarts brengen,
blijven spoelen tijdens vervoer.

inslikken: mond laten spoelen (uitspugen!), rust, GEEN braken opwekken en direct spoedeisende medische

hulp inzetten.
Specifieke behandeling en materialen: geen.

Neem contact op met het NVIC (Tel: 030 - 274 8888) voor informatie met betrekking tot medisch handelen.
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Stofdocument deel B

CAS-nr: 107-11-9 A||y|amine CH2=CHCH:2NH:2 UN-nr: 2334

Basis for the Dutch Intervention Values

VRW: AEGL-value is adopted, 2h value added

AGW: AEGL-value is adopted but using different uncertainty factors for 4- and 8-hour values, 2h value
added

LBW: Same point of departure as for AEGL values but using different uncertainty factors and difference in
time scaling, 2h value added

Date: November 2015 | AEGL document: Final, 2005

Dutch Intervention Values (mg/m3)

10 min 30 min 1h 2h 4 h 8h End point

VRW 1.0 1.0 1.0 1.0 1.0 1.0 | Eye and nose irritation in humans

AGW 7.9 7.9 7.9 7.9 7.2 4.8 | Eye and nose irritation 10-min, 30-min,
60-min, 2h values; threshold for cardio-
toxicity (4h and 8h values)

LBW 1500 430 200 89 40 18 Lethality in animals

Derivation of the Dutch Intervention Values

VRW:

AGW:

LBW:

VRW values were based on a study in which 35 young adult human volunteers were exposed for
5 minutes to 2.5, 5, 10 or 14 ppm (5.9, 11.9, 23.8, or 33.3 mg/m?) allylamine, which caused dose-related
increases in the incidence of slight or moderate eye irritation, nose irritation, and pulmonary discomfort,
but not CNS effects. The VRW point of departure was 1.25 ppm (3.0 mg/m?®), which was obtained by
applying a modifying factor of 2 to the lowest effect level of 2.5 ppm (5.9 mg/m®). The modifying factor was
used because exposure was for only 5 minutes and it is unclear whether “moderate” irritation and
discomfort is comparable to “notable” irritation or discomfort, which exceeds the scope of the VRW. An
intraspecies uncertainty factor of 3 was applied because allylamine is acting as a contact irritant, and the
severity of its effects is not expected to vary greatly among humans. Also, use of a greater uncertainty
factor would yield a concentration below 0.2 ppm (0.48 mg/m?®), which was a no-effect level for workers
exposed for up to 4 hours. The same VRW value was used for 10 minutes to 8 hours because mild
sensory irritation and discomfort do not generally vary greatly with time.

AGW values for the 10-, 30-, and 60-minute and 2-hour time points were derived from the human 5-minute
exposure study that was used to derive VRW values, but using 10 ppm (23.8 mg/m®) as the point of
departure. Exposure to 10 ppm (23.8 mg/m?®) caused slight or moderate eye and nose irritation and
pulmonary discomfort and was used as threshold for “intolerable” irritation that occurred at 14 ppm (33.3
mg/m?®). The same value was adopted for all time-points because the degree of irritation and discomfort
was not expected to increase in time beyond the scope of AGW. An intraspecies uncertainty factor of 3
was used because allylamine is acting as a contact irritant, and the severity of its effects is not expected to
vary greatly among humans.

AGW values for the 4- and 8-hour time points were derived from a rat study indicating cardiotoxicity of
allylamine in rats because cardiotoxicity was considered to be a more sensitive end point for these time
points. The threshold for cardiovascular lesions in this study was exposure to 40 ppm (95 mg/m?®) for 16
hours; exposure to 60 ppm for 14 hours induced myofibril fragment damage, perivascular oedema and
cellular infiltration. Time scaling was performed using C" x t = k and n = 1.7, which was calculated from the
rat cardiotoxicity data. An interspecies uncertainty factor of 3 was applied because the mechanism of
toxicity is similar among several species. An intraspecies uncertainty factor of 10 was used because the
variability of the cardiotoxic response to allylamine among humans is undefined and potentially sensitive
populations exist (diabetics, persons with congestive heart failure).

The derivation of LBW values was based on lethality data from a rat study in which animals were exposed
to four different concentrations for each of three time points (1, 4 and 8 hours). Rats that died had
stomachs distended with air, fluid-filled lungs, alveolar haemorrhage, and pulmonary oedema. The data
were analysed using the Ten Berge DoseResp software (version 2006) to calculate the value of n (0.874)
and the LCo1 value for each time point. The 10-min, 30-min, 1-, 2-, 4- and 8-hour LCo1 values were 240,
4335, 1961, 887, 401 and 182 mg/m?3, respectively. An overall uncertainty factor of 10 was applied to
these LCo1 values: 3 to account for interspecies variability and 3 for human variability (the steep dose-
response (the approximate 2-fold increase in concentration caused mortality to increase from 0 to 100%)
indicates that the threshold for lethality due to direct destruction of lung tissue is not likely to vary greatly
among humans).
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Additional toxicological information (including relevant results of a general literature search, if any)

In addition to being a severe respiratory, eye, and skin irritant, allylamine is cardiotoxic when administered at
high doses orally, by inhalation, or by injection. It has been used to induce cardiac and vascular lesions in
laboratory animals to model human cardiovascular disease. Allylamine cardiotoxicity is proposed to be
related to its metabolism to acrolein and hydrogen peroxide in cardiac and vascular tissues. Several studies
indicate that allylamine absorption through the skin can cause acute lethality. Allylamine is an irritant to the
skin of experimental animals and can cause skin corrosion (necrosis).

Rats dying from exposure to allylamine had stomachs distended with air, fluid-filled lungs with haemorrhage
in the alveolar spaces, and pulmonary oedema. Allylamine inhalation caused cardiotoxicity in rats in several
single- and multiple exposure studies. Cardiovascular lesions were not found following inhalation exposure in
species other than rats, but were induced in a variety of animal species by the oral, parenteral, and
intravenous routes. In mice exposed to allylamine clinical signs, in order of appearance, were: naso-oral
irritation, ear flushing, irregular respiration, cyanosis, delirium, convulsions, coma, and death.

No in vivo studies on the developmental or reproductive effects of allylamine or information on the
developmental or reproductive effects of allylamine in humans were located.

H301: Toxic if swallowed; H311: Toxic in contact with skin; H331: Toxic if inhaled.

Carcinogenicity and derivation of the CRP value Odour and derivation of the LOA value
IARC classification: not classified Odour: very sharp, ammonia-like odour
No carcinogenic risk potency (CRP) was derived. The calculated LOA for allylamine of 58 ppm

exceeds a concentration (i.e. 14 ppm) found to
be intolerable by humans. Therefore, the
calculated LOA conflicts with human empirical
data, as did the OTso, and neither the LOA nor
the OTso are considered valid. Therefore, no
LOA was derived due to lack of reliable data.

No studies on the carcinogenicity or genotoxicity of
allylamine in humans were located (nor of its proposed
metabolite, acrolein).

Other standards and guidelines (1h values in mg/m?®, unless otherwise indicated)

VRW level AEGL-1 ERPG-1 IDLH: not derived
1.0 1.00 not derived

AGW level | AEGL-2 ERPG-2
7.9 7.8 not derived

LBW level | AEGL-3 ERPG-3
200 43 not derived
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Stofdocument deel A

CAS-nr: 107-05-1 AIIyIchIoride C;3HsCl VN-nr: 1100
GEVI: 336
Synoniemen: 3-chloorpropeen, 3-chloorpropyleen (Engels: Allyl chloride) Status: A-stof
Interventiewaarden 10 min. | 30 min. 1 uur 2 uur 4 uur 8 uur
Voorlichtingsrichtwaarden VRW (mg/m?3) 8,8 8,8 8,8 8,8 8,8 8.8
Alarmeringsgrenswaarden  AGW (mg/m?) | 6.700 1.100 330 110 33 11
Levensbedreigende waarden LBW (mg/m®) |20.000*| 3.200 1.000 320 100 32
Datum vaststelling: 16-12-2010 Conversiefactor: 1 mg/m® = 0,314 ppm; 1 ppm = 3,18 mg/m?

Explosiegrens: LEL= 3,2 vol% ~ 100.000 mg/m?®

* berekende interventiewaarde hoger dan 10% LEL

Geur: scherpe, knoflook-achtige geur
LOA: 150 mg/m?

Fysisch-chemische eigenschappen

Overige informatie

Uiterlijk: kleurloze vloeistof

Brand: zeer brandgevaarlijk Zuurgraad:

LogKow:

Relatieve dichtheid van verzadigd
damp-lucht mengsel: 1,6

Molecuulmassa: 76,5 g/mol

Wateroplosbaarheid:

Verzadigde dampdruk: 395 mbar

Publieke grenswaarde:

geen data niet afgeleid

2,1 MAK: niet afgeleid
0,36 91100 ml | |11 \.TWA: 3,2 mg/m®
(slecht)

Toxicologische eigenschappen

Effecten bij inhalatoire blootstelling

Onder VRW:  geen klachten

VRW — AGW: irritatie neus en luchtwegen, oogirritatie,
tranenvloed, hoesten, benauwdheid,
duizeligheid, hoofdpijn

AGW — LBW: benauwdheid, longoedeem,
bewustzijnsdaling, lever- en
nierfunctiestoornissen

Boven LBW:  ademnood, coma, sterfte

Toxiciteit bij eenmalige, inhalatoire blootstelling

= Allylchloride werkt irriterend tot bijtend op ogen, neus
en luchtwegen.

= Blootstelling aan allylchloride kan longoedeem en
chemische pneumonitis veroorzaken. De
verschijnselen hiervan kunnen vertraagd optreden en
versterkt worden door lichamelijke inspanning.

= Allylchloride kan schade toebrengen aan de lever,
nieren en het centrale zenuwstelsel.

= Sterfte door blootstelling aan allylchloride is
waarschijnlijk het gevolg van ademhalingsfalen.

Effecten bij blootstelling aan viloeistof

Huidcontact.roodheid en pijn, bijtend, ernstige
brandwonden. De inwerking van allychloride op de
huid kan leiden tot een hevige, diepe pijn en
openbaart zich soms pas na enkele uren.

Oogcontact: damp: roodheid en pijn, bijtend.
Vloeistof: bijtend, corneabeschadiging, verlies van
gezichtsvermogen.

Carcinogeniteit

IARC classificatie: 3
CRP: niet afgeleid

Beknopte medische informatie

Ontsmetting damp

algemeen: frisse lucht, rust, halfzittende houding en direct spoedeisende medische hulp inzetten.

Ontsmetting vloeistof

huid:

direct spoedeisende medische hulp inzetten.
ogen:

spoelen tijdens vervoer.
inslikken:

inzetten.
Specifieke behandeling en materialen

PAS OP: HUIDOPNAME! verontreinigde kleding uittrekken, spoelen en wassen met water en zeep en
minimaal 15 min. spoelen met water (evt. contactlenzen verwijderen), dan naar oogarts brengen, blijven

mond laten spoelen (uitspugen!), GEEN braken opwekken en direct spoedeisende medische hulp

Neem contact op met het NVIC (Tel: +31 (0)30 - 274 8888) voor informatie met betrekking tot medisch handelen.
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Stofdocument deel B

CAS-nr: 107-05-1 A||y| chloride C3HsCl UN-nr: 1100

Basis for the Dutch Intervention Values

VRW: AEGL values are adopted; 2h value added

AGW: Based on a different point of departure than used for derivation of the AEGL values

LBW: Based on a different point of departure than used for derivation of the AEGL values

Date: 16-12-2010 | AEGL document: Interim, 2008

Dutch Intervention Values (mg/m3)

10 min 30 1h 2h 4 h 8h End point

min
VRW 8.8 8.8 8.8 8.8 8.8 8.8 | Threshold for irritation in humans
AGW 6,700 1,100 330 110 33 1 One third of LBW
LBW | 20,000* 3,200 1,000 320 100 32 | Animal lethality

* value higher than 10% of LEL

Derivation of the Dutch Intervention Values

VRW:

AGW:

The VRW values are based on the sensory response experienced by an unknown number of
unconditioned personnel during or following five minutes of exposure to allyl chloride. Exposure to 3-
6 ppm (9.5-19 mg/m3®) did not cause respiratory, eye, or nose irritation. Nasal irritation and
pulmonary discomfort occurred between 6 and 25 ppm (19 and 80 mg/m?) in half of those tested and
noticeable irritation of the sensory organs for most people occurred at concentrations ranging from
25-100 ppm (80 — 318 mg/m?). An estimate of the threshold of irritation was calculated by dividing 25
ppm (80 mg/m?®) by a factor 3 to yield 8.3 ppm (26.4 mg/m?®). This was point of departure for the
VRW levels.

An intraspecies uncertainty factor of 3 was applied instead of the default value of 10 because allyl
chloride is a direct acting irritant and it would protect sensitive populations, those experiencing
noticeable irritation below 25 ppm (80 mg/m3). An uncertainty factor of 10 would result in VRW
values that are lower than concentrations humans have been exposed to with no irritation or
physiological changes. In two studies it was shown that humans did not report irritation after being
exposed to 3-6 ppm of allyl chloride for 1-5 minutes. An occupational study found that workers
exposed to 0.5-36 ppm allyl chloride for 6 months had normal liver enzyme activity levels.

An interspecies factor of 1 was applied because human data were used. The VRW value was held
constant across all exposure time points. That approach was considered appropriate because mild
irritant effects generally do not vary greatly over time.

Although some studies did report AGW type effects, these observations were in conflict with the
lethality data used for the derivation of the LBW values. Therefore, the AGW values were derived by
dividing the LBW values by 3.

In contrast to the AGW values, the AEGL-2 values were based on exposure data showing no
incapacitating or irreversible effects at 300 ppm (955 mg/m?) in female rats after 6-hr exposure. At
the next highest concentration, 500 ppm (1590 mg/m?3), moderate eye closure and redness, lethargy,
and reversible acute renal tubular degeneration were observed. An interspecies factor of 3 was used
because allyl chloride is a direct acting irritant, and data from the more sensitive sex and species
(female rat) were used as the point of departure. An intraspecies uncertainty factor of 3 was applied
because human data suggested that allyl chloride is a direct-acting irritant and described effects
similar to those seen in rats, guinea pigs, and mice. Time scaling was performed using the equation
C" x t = k, using the default values of n =1 and n = 3 for extrapolation to longer and shorter exposure
durations, respectively. The 10 minute AEGL-2 value was set equal to the 30 minute AEGL-2 value.
The thus derived AEGL-2 values ranged from 220 mg/m?® for 10 and 30 minutes exposure and 70
mg/m3 for 8 hours exposure. It is noted that using this point of departure and the chemical specific
value of n of 0.6 (see derivation LBW values) would result in values ranging from 37,000 mg/m?3 for
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10 minutes exposure to 58 mg/m?3 for 8 hours of exposure. These values are higher than the derived
LBW values.

LBW: The LBW values are based on a rat lethality study, where 4 or 5 rats per group were exposed to
(target) concentrations ranging from 1000 to 100,000 mg/m? for 15 to 540 minutes. In total 28
exposure-time combinations were tested. The target concentrations were considered to be
sufficiently reliable for the following reasons: a) the relatively high vapour pressure of allyl chloride,
and b) similar values were reported for the target and actual concentrations in a second study ,
where similar techniques as applied In the key study were applied to generate the exposure. The
complete dataset was analyzed using DoseResp (Wil ten Berge, 2006) to derive the animal probit
function. With the probit function the LCo1 values have been determined to obtain the LBW values for
the exposure durations of interest. The derived LCo1 values for the 10-, 30-min, and 1-, 2-, 4-, and 8-
hr durations are 200,200- 32,110- 10,120- 3189- 1005- and 317 mg/m?3. The probit analysis yielded
an n-value of 0.60. An interspecies factor of 3 is considered appropriate, because allyl chloride is a
direct acting irritant and human data described effects similar to those seen in rats, guinea pigs, and
mice. An intraspecies uncertainty factor of 3 was applied. Although data on sensitive populations are
lacking for allyl chloride, as a direct-acting irritant for acute exposures, the mode of action is not
expected to differ among individuals.

In contrast to the LBW values, the derivation of the AEGL-3 values was based on another (6-hr) rat
lethality study, which derived a higher LCso value for the 6-hr duration. The experimental
concentration of 800 ppm (2500 mg/m®) was selected as the point of departure as this was the
highest concentration at which no lethality was observed. The same uncertainty factors and time-
scaling approach were used as described above for the derivation of the AEGL-2 values (using
default values for n). The resulting AEGL-3 values ranged from 570 mg/m? for 10 and 30 minute
exposure and 190 mg/m? for 8 hours exposure.

A reason to prefer the study selected for deriving the LBW over the study selected for deriving the
AEGL-3 was that the former study included a mortality range from 0 to 100% and several
concentration and time combinations. In the study selected for deriving the AEGL-3, the results in
rats consisted primarily of 0 and 10% mortality and one group (females) with 100% mortality.
Furthermore, a second reason for not choosing the study selected for deriving the AEGL-3 was the
uncertainty in the lethality response in this study caused by variable observation periods. In most
exposure groups, already after 24 hours the first five animals were sacrificed, whereas the remaining
animals were sacrificed after a longer observation period. Hence, it is unknown whether the
sacrificed animals at 24 hours post-exposure would have lived until 168 hours post-exposure, which
according to the current standards is still too short.

Additional toxicological information (including relevant results of a general literature search, if any)

The main target organs and tissues for inhalation exposure to allyl chloride are the respiratory tract and eyes.
The health endpoints are irritation to the eyes and respiratory tract, but also damage to the liver and kidneys
and central nervous system effects may result from allyl chloride exposure. Symptoms of high exposure are
drowsiness, lacrimation, salivation, weakness, apnoea, pulmonary haemorrhage, pulmonary oedema and
pneumonia. Lethality likely results from respiratory failure.

Allyl chloride does not appear to be reprotoxic.

H302: Harmful if swallowed; H312: Harmful in contact with skin; H315: Causes skin irritation; H319: Causes
serious eye irritaion; H332: Harmful if inhaled; H335: May cause respiratory irritaion; H341: Suspected of
causing genetic defects; H351: Suspected of causing cancer; H373: May cause damage to organs through
prolonged or repeated exposure.

Carcinogenicity and derivation of the CRP value Odour and derivation of the LOA value

IARC classification: 3 (not classifiable as to Odour: Pungent garlic-like odour

carcinogenicity to humans)
OTso: 9.5 mg/m3[Torkelson et al., 1959; AEGL]
No carcinogenic risk potency (CRP) was derived. LOA = 11.8 * OTso * 1.33 = 150 mg/m?

There are no studies found addressing potential| [(the concentration Level leading to distinct Odour
carcinogenicity of allyl chloride after inhalation exposure.| [Awareness (1=3) is calculated using the formula: | = 2.33 *

There are no human Carcinogenicity data. log (C/OTs) + 0.5. A correction factor of 1.33 is applied to
this value)
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The LOA is higher than the VRW values, the 2-
8 hr AGW values, and the 4-8 hr LBW values.

Other standards and guidelines (1h values in mg/m?®, unless otherwise indicated)
VRW level | AEGL-1 ERPG-1 IDLH: 800 (30 minutes)

8.8 8.9 9.5
AGW level | AEGL-2 ERPG-2

330 170 130
LBW level | AEGL-3 ERPG-3

1000 450 950
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Stofdocument deel A

CAS-nr: 20859-73-8 Aluminiumfosfide AIP VN-nr: 1397
GEVI: X462
Synoniemen: - (Engels: aluminum phosphide) Status: B-stof
Interventiewaarden 10 30 min. 1 uur 2 uur 4 uur 8 uur
Voorlichtingsrichtwaarden VRW (mg/m3) NA NA NA NA NA NA
Alarmeringsgrenswaarden ~ AGW (mg/m?) 29 9,6 4,8 2,4 1,2 0,60
Levensbedreigende waarden LBW (mg/m?) 52 17 8,7 4.3 2,2 1,1
Datum vaststelling: 24-09-2009 ‘ Conversiefactor: 1 mg/m® = 0,414 ppm; 1 ppm = 2,41mg/m?
Explosiegrens: geen data Geur: geen informatie
Kans op explosie door vorming van fosfine met LOA: niet afgeleid
vocht uit de lucht.

Fysisch-chemische eigenschappen Overige informatie
Uiterlijk: donkergrijze of donkergele Molecuulmassa: 58,0 g/mol Publieke grenswaarde:
kristallen Zuurgraad: geen data niet afgeleid

Brand: Niet brandbaar. Echter, kan LogKow: geen data MAK: niet afgeleid
spontaan ontbranden door vorming van Wateroplosbaarheid: reactie TLV-TWA: niet afgeleid

fosfine met vocht uit lucht.

Relatieve dichtheid van verzadigd Verzadigde dampdruk: geen data
damp-lucht mengsel: geen data

Toxicologische eigenschappen

Effecten bij inhalatoire blootstelling Toxiciteit bij eenmalige, inhalatoire blootstelling
(gebaseerd op vrijkomen fosfine) =  Aluminiumfosfide kan bij contact met vocht uit de lucht
Onder AGW: irritatie aan ogen, huid, neus en of luchtwegen omgezet worden in fosfine. De toxiciteit
luchtwegen, hoofdpijn, misselijkheid, van aluminiumfosfide wordt bepaald door de vorming
braken, zwakte, paresthesie, van fosfine.
duizeligheid, tremor *  Fosfine verstoort door effecten op de celademhaling
AGW — LBW:  benauwdheid, longoedeem, de zuurstofopname en energievoorziening van de cel.
bewustzijnsdaling, = Fosfine werkt irriterend op de ogen, huid en
hartritmestoornissen, nier- en luchtwegen.
Ieverfun.ct|estoor.n|ssen , * Hoge blootstelling kan tot longoedeem leiden. Dit kan
Boven LBW: convulsies, cardiovasculaire collaps,
E— ; pas na enkele uren optreden en wordt versterkt door
rsrzr:f(t;:rdlnfarct, ademnood, coma, lichamelijke inspanning.

= Kinderen zijn mogelijk gevoeliger voor toxiciteit door
LET OP: De afwezigheid van een VRW betekent niet dat fosfine.
blootstelling onder de AGW zonder effecten is.

Effecten bij blootstelling aan vaste stof Carcinogeniteit
Huidcontact:roodheid IARC classificatie: niet geévalueerd
Oogcontact. roodheid, pijn CRP: niet afgeleid
Beknopte medische informatie
Ontsmetting damp
algemeen: frisse lucht, rust, halfzittende houding en direct spoedeisende medische hulp inzetten.
ogen: spoelen met water (evt. contactlenzen verwijderen).
Ontsmetting vaste stof
huid: verontreinigde kleding uittrekken, afspoelen met water.
ogen: spoelen met water (evt. contactlenzen verwijderen).

inslikken:  mond laten spoelen (uitspugen!), rust, GEEN mond-op-mondbeademing, actieve kool (carbomix)
toedienen, en direct spoedeisende medische hulp inzetten.

Specifieke behandeling en materialen: geen.
Neem contact op met het NVIC (Tel: 030 - 274 8888) voor informatie met betrekking tot medisch handelen
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Stofdocument deel B

CAS-nr:

20859-73-8 Aluminum phosphide AIP UN-nr: 1397

Basis for the Dutch Intervention Values

VRW: Not recommended, in accordance with AEGL

AGW: AEGL value is adopted (except 10 min value for which time scaling was applied), 2h value added
LBW: AEGL value is adopted (except 10 min value for which time scaling was applied), 2h value added
Date: 24-09-2009 | AEGL document: Final 2008

Dutch Intervention Values (mg/m3)

10 min 30 min 1h 2h 4h 8h End point
VRW NR NR NR NR NR NR (insufficient data)
AGW 29 9.6 4.8 2.4 1.2 0.60 | Irritation nasal mucosa rats
(phosphine)
LBW 52 17 8.7 4.3 2.2 1.1 | Lethality rats (phosphine)

Derivation of the Dutch Intervention Values

VRW:

AGW:

LBW:

No data are available for aluminum phosphide. As toxicity of aluminum phosphide is due to
phosphine, which is formed due to reaction of aluminum phosphide with moisture, data on
phosphine could be used to derive intervention values. However, no appropriate data were available
for derivation of VRW values for phosphine. Therefore VRW values are not recommended. This
does not imply that exposure below AGW is without adverse effects.

Since no appropriate data exist for aluminum phosphide, AGW values for phosphine will be used (on
ppm-basis) to derive AGW values for aluminum phosphide. The use of phosphine as a surrogate for
aluminum phosphide was deemed appropriate since it is believed that the reaction product,
phosphine, is responsible for the adverse effects. Because one mole of phosphine is produced for
every mole of aluminum phosphide, no molar adjustment factor was needed.

Derivation of AGW values for phosphine
The phosphine AGW values were based on red mucoid nasal discharge in rats exposed to 10 ppm

(14 mg/m3) phosphine for 6 hours, corresponding to 24.1 mg/m?® aluminum phosphide. Since this
endpoint is less severe than effects defined by AGW, the resulting values should be protective.

The default uncertainty factor of 3 was applied to account for interspecies variability. An uncertainty
factor of 10 was applied to account for intraspecies variability since the human data suggest that
children may be more sensitive than adults when exposed to presumably similar phosphine
concentrations. For example, in two reports, exposed children died, but exposed adults survived.
Time scaling was performed using the equation C" x t = k, and an n-value of 1 (derived from rat
lethality data of 1- to 6-hours for phosphine).

Since no appropriate data exist for aluminum phosphide, LBW values for phosphine will be used (on
ppm-basis) to derive LBW values for aluminum phosphide. The use of phosphine as a surrogate for
aluminum phosphide was deemed appropriate since it is believed that the reaction product,
phosphine, is responsible for the adverse effects. Because one mole of phosphine is produced for
every mole of aluminum phosphide, no molar adjustment factor was needed.

Derivation of LBW values for phosphine

The highest concentration yielding no deaths in rats (18 ppm = 25 mg/m?) for 6 hours was used as
point of departure for the calculation of the LBW values, corresponding to 43.38 mg/m? aluminum
phosphide. The default uncertainty factor of 3 for interspecies and an intraspecies factor of 10 were
applied for reasons provided above. Time scaling was performed using the equation C" xt=k and a
chemical specific n-value of 1 (derived from rat lethality data of 1- to 6-hours for phosphine). These
values are considered protective since workers were repeatedly exposed for “brief’ periods of time to
phosphine concentrations up to 35 ppm (49 mg/m?) with no life-threatening effects and workers
exposed to >50 ppm ( >70 mg/m?) for 2-5 minutes experienced only odour.
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Additional toxicological information (including relevant results of a general literature search, if any)

When aluminum phosphide reacts with moisture, phosphine gas will be formed. Phosphine is considered to
induce acute toxic effects following oral and inhalation exposure. Children are thought to be more vulnerable
to phosphine exposure. Common clinical signs after exposure to phosphine are headache, vomiting,
coughing, shortness of breath, paresthesia, weakness, tremors and jaundice. Pulmonary congestion, pleural
effusion, and congestive heart failure may be observed upon post-mortem examination.

In vitro, phosphine reacts with cytochrome ¢ and cytochrome c oxidase, thereby inhibiting mitochondrial
oxygen uptake. In vitro studies have also shown that phosphine can react with the heme moiety of
hemoglobin in the presence of oxygen. Cell death and loss of cell membrane integrity accounted for the
increased liver enzymes, bronchiolytic effects, cloudy swelling of renal tubular epithelia, and hemorrhagic
myocardial lesions.

No reproductive or developmental data were found.

H300: Fatal if swallowed; H311:Toxic in contact with skin; H330: Fatal if inhaled

Carcinogenicity and derivation of the CRP value Odour and derivation of the LOA value
IARC classification: not evaluated. Odour: no information.
No carcinogenic risk potency (CRP) was derived. Pure phosphine is odourless at concentrations

up to 200 ppm. Technical-grade phosphine has
No data concerning carcinogenicity of aluminum| |a garlic-like odour (may be due to impurities).
phosphide are available.

Fumigation workers exposed long-term to phosphine | |FOr Phosphine, no LOA was derived due to lack
have a higher incidence of both stable and less stable | | Of reliable data. Ruth (1986) reported an odour
chromosomal aberrations. Molecular analysis of these| |fange of 0.028-3.6 mg/m?for phosphine.
lesions suggests that the breakpoints are near proto-
oncogenes involved in non-Hodgkin’s lymphoma, possibly
contributing to the increased incidence of lymphomas in
pesticide workers.

Other standards and guidelines (1h values in mg/m?®, unless otherwise indicated)

VRW level |AEGL-1 ERPG-1 IDLH: not derived
NR NR not derived

AGW level | AEGL-2 ERPG-2
4.8 4.7 not derived

LBW level |AEGL-3 ERPG-3
8.7 8.5 not derived
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Stofdocument deel A

CAS-nr: 7664-41-7 Ammoniak NHs VN-nr: 1005
GEVI: 268
Synoniemen: ammoniak watervrij (Engels: ammonia) Status: B-stof
Interventiewaarden 10 min. | 30 min. 1 uur 2 uur 4 uur 8 uur
Voorlichtingsrichtwaarden VRW (mg/m3) 21 21 21 21 21 21
Alarmeringsgrenswaarden ~ AGW (mg/m?) 200 200 140 99 99 99
Levensbedreigende waarden LBW (mg/m?3) 1900 1100 780 550 390 280
Datum vaststelling: 13-05-2009 |Conversiefactor: 1 mg/m3 = 1,41 ppm; 1 ppm = 0,707 mg/m?3

Explosiegrens: LEL = 15 vol% ~ 110.000 mg/m? | | Geur: stekend, intens irriterend
LOA: 1,7 mg/m3

Fysisch-chemische eigenschappen Overige informatie
Uiterlijk: kleurloos gas Molecuulmassa: 17,0 g/mol Publieke grenswaarde:
14 mg/m? (8 uur)
MAK: 14 mg/m3
Zuurgraad: 11,6 TLV-TWA: 18 mg/m3
Brand: kan brandbaar damp/lucht LogKow: 0,23
mengsel vormen Wateroplosbaarheid: 52 g/100 ml
(goed)
Relatieve dichtheid van verzadigd Verzadigde dampdruk: 8600 mbar
damp-lucht mengsel: geen data (20 °C)
Toxicologische eigenschappen
Effecten bij inhalatoire blootstelling Toxiciteit bij eenmalige, inhalatoire blootstelling
o o = Ammoniak kan een type | inhalatoire intoxicatie
Onder VRW: mogelijk lichte irritatie veroorzaken.

= Contact met vocht leidt tot vorming van ammonium

VRW — AGW: irritatie ogen, keel en neus, hoesten,
hydroxide (corrosief) en warmteproductie.

hyperventilatie
= Nainademing van hoge concentraties kan

AGW — LBW:  glottisoedeem, benauwdheid, glottisoedeem en longoedeem ontstaan, waarbij de
longoedeem verschijnselen pas na enkele uren kunnen optreden

en worden versterkt door lichamelijk inspanning.

Boven LBW: sterfte = Blootstelling aan hoge concentraties kan overlijden
veroorzaken.

Effecten bij blootstelling aan viloeistof Carcinogeniteit

Huidcontact: roodheid, pijn, blaren, wonden (vanwege IARC classificatie: niet geclassificeerd

bevriezing) CRP: niet afgeleid

Oogcontact: irritatie, tranenvloed, cornea-beschadiging,
verlies gezichtsvermogen, ernstige brandwonden

Beknopte medische informatie

Ontsmetting gas
algemeen: frisse lucht, rust, halfzittende houding en direct spoedeisende medische hulp inzetten.

Ontsmetting vloeistof
huid: aan de huid vastgevroren kleding NIET lostrekken, eerst spoelen met veel water, dan pas kleding
uittrekken, daarna weer spoelen, arts raadplegen en direct spoedeisende medische hulp inzetten.

ogen: minimaal 15 min. spoelen met water (evt. contactlenzen verwijderen), dan naar oogarts brengen, blijven
spoelen tijdens vervoer.

inslikken:  n.v.t. (gas)

Specifieke behandeling en materialen:.

Neem contact op met het NVIC (tel: +31 (0)30 —274 8888) voor informatie met betrekking tot medisch handelen.
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Stofdocument deel B

CAS-nr:

7664-41-7 Ammonia NHs UN-nr: 1005

Basis for the Dutch Intervention Values

VRW: AEGL Values are adopted, 2h value added

AGW:

Different point of departure as for AEGL, 2h value added

LBW: AEGL Values are adopted, 2h value added

Date: 13-05-2009 | AEGL document: Final, 2006

Dutch Intervention Values (mg/m3)

10 min 30 min 1h 2h 4h 8h End point

VRW 21 21 21 21 21 21 Faint or no irritation in humans
AGW | 200 200 140 99 99 99 Irritation eyes, nose, throat
LBW 1900 1100 780 550 390 280 Lethality

Derivation of the Dutch Intervention Values

VRW:

AGW:

LBW:

Humans experience either faint or no irritation after exposure to ammonia at 30 ppm (21 mg/m? ) for
10 minutes. Therefore, 30 ppm (21 mg/m3) was used to derive VRW values. An interspecies
uncertainty factor was not applied to these data because the VRW is based on human data. An
intraspecies uncertainty factor of 1 was selected because ammonia is efficiently scrubbed in the
upper respiratory tract, and if irritation occurs, it would be confined to the nasal cavity (and possibly
the eyes). Nonatopic and atopic subjects, including asthmatics, responded similarly in a nasal airway
resistance test when volunteers were exposed head-only to 100 ppm (71 mg/m?3) of ammonia for up
to 30 seconds; therefore, asthmatic individuals are not expected to respond differently from non-
asthmatic individuals. No time-scaling was applied, because any effects that occur are not expected
to become more severe with duration of exposure because adaptation occurs during prolonged
exposure. This is supported by observations that humans reported similar intensity of response after
exposure to 50 ppm (35 mg/m?®) for 10 minutes to 2 hours.

The AGW values were based on a human volunteer study with 8 non-expert individuals (unfamiliar
with effects of ammonia or laboratory studies) and 8 expert individuals (familiar with the effects of
ammonia) exposed to 50, 80, 110 and 140 ppm (35, 57, 78, 99 mg/m?®) ammonia for up to 2 hours.
Exposure to 140 ppm (99 mg/m?) for 2 hours was used as point of departure for deriving the AGW
values. The expert individuals perceived no general discomfort after the highest exposure for 2
hours. Four out of 8 non-expert individuals exposed to 140 ppm (99 mg/m?3) perceived their general
discomfort to range from “distinctly perceptible” to “unbearable” after 1 h.

An interspecies uncertainty factor is not applied to these data because the intervention values are
based on human data. An intraspecies uncertainty factor of 1 was selected because ammonia is a
contact irritant, it is efficiently scrubbed in the upper respiratory tract, and any perceived irritation is
not expected to be greater than that of the most sensitive non-expert subject. The range of
responses for this group is considered comparable to the range of responses that would be
encountered in the population including asthmatics. The value of 140 ppm (99 mg/m?®) was adopted
as the 4- and 8-hour values, because the maximum severity rating for irritation in one study in
humans changed very little between 30 minutes and 2 hours and is not expected to change for
exposures up to 8 hours. Time scaling to 30 minutes and 1 hour was performed using the equation
C" x t = k, using an n-value of 2 (based on rat lethality data for ammonia). The 30-minute value was
also adopted as the 10-min AGW value because time scaling would yield a 10-minute value that
might impair escape. The intervention values are supported by other studies showing that exposures
up to 100 ppm (71 mg/m3) were tolerated by human subjects for 2 to 6 hours without causing
serious effects. The data of two additional human studies showed no serious irreversible effects after
exposure to 336 or 500 ppm (248 or 350 mg/m?3), respectively.

The LCo1 values for lethality after 1 hour exposure of 3317 and 3374 ppm (2346 and 2386 mg/m?)
derived from two different studies in mice were used as point of departure for the LBW values. The
mouse is unusually sensitive to exposure to respiratory irritants, including ammonia; therefore, an
interspecies uncertainty factor of 1 was applied. The default uncertainty factor of 3 was applied to
account for intraspecies variability. Applying a total uncertainty factor of 3 to the 1 hour LCo1 values
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of 3317 or 3374 ppm (2346 or 2386 mg/m?®) results in a 1 hour LBW value of 1100 ppm (778 mg/m?).
This value was scaled across time using the equation C" x t = k, using an n-value of 2 (based on rat
lethality data for ammonia).

The LBW value for 8 hours is supported by studies in rats, rabbits, guinea pigs, dogs, and monkeys
showing that daily 8-hour exposures to 1101 ppm (779 mg/m?) for 6 weeks caused no deaths. The
only effects observed were nonspecific inflammation (rats and guinea pigs), lacrimation (dogs and
rabbits), and dyspnea (dogs and rabbits).

Additional toxicological information (including relevant results of a general literature search, if any)

Tracheobronchial and pulmonary effects may occur at a lower concentration in elderly people.

Death in humans exposed to ammonia is associated with damage to the lower respiratory tract. Scientific
data show that effects caused by ammonia on the lower respiratory tract would be lethal without prompt
medical attention. Therefore, concentrations of ammonia that exceed the scrubbing capacity of the upper
respiratory tract and cause coughing, which indicate lower respiratory effects, have potentially serious effects.
(AHLS, 2006)

Ammonia produces effects immediately upon contact with moist mucous membranes of the eyes, mouth, and
respiratory tract via the formation of ammonium hydroxide (a corrosive alkali) or the production of heat.
Because of its irritant properties, individuals coming into contact with ammonia vapor (or gas) will try to
escape as quickly as possible.

No reproductive or developmental data are available.
H331: Toxic if inhaled; H314: Causes severe skin burns and eye damage.

Carcinogenicity and derivation of the CRP value Odour and derivation of the LOA value

IARC classification: not classified Odour: Sharp and intensely irritating.

No carcinogenic risk potency (CRP) was derived. Odour threshold: 0.106 mg/m?
[RIVM report 609200001]

LOA =11.8 * OTso * 1.33 = 1.7 mg/m3

(The concentration Level leading to distinct Odour
Awareness (I=3) is calculated using the formula: | =
2.33 * log (C/OTso) + 0.5. A correction factor of 1.33
is applied to this value)

The LOA is lower than the VRW values. The odour
threshold for ammonia is lower than its irritancy effect
and serves as a warning of its presence.

Other standards and guidelines (1h values in mg/m?, unless otherwise indicated)

VRW level |AEGL-1 ERPG-1 IDLH: 210 (30 minutes)
21 21 18

AGW level |AEGL-2 ERPG-2
140 110 110

LBW level |AEGL-3 ERPG-3
780 780 530
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Stofdocument deel A

CAS-nr: 62-53-3 Aniline CeHsNH:2 VN-nr: 1547
GEVI: 60
Synoniemen: aminobenzeen, benzeenamine, fenylamine (Eng.: Aniline) Status: geen
Interventiewaarden 10 min. | 30 min. 1 uur 2 uur 4 uur 8 uur
Voorlichtingsrichtwaarden VRW (mg/m3) 190 62 31 15 7,7 3,9
Alarmeringsgrenswaarden AGW (mg/m3) 280 93 46 23 12 5,8
Levensbedreigende waarden ~ LBW (mg/m?) 460 150 77 39 19 9,7
Datum vaststelling: 28-11-2008 Conversiefactor: 1 mg/m® = 0,258 ppm; 1 ppm = 3,87 mg/m®

Explosiegrens: LEL = 1,3 vol% = 50.000 mg/m?3 Geur: typerende geur, aromatisch amino-achtige
stekende geur.

LOA: 36 mg/m?

Fysisch-chemische eigenschappen Overige informatie
Uiterlijk: kleurloos olieachtige vloeistof, Molecuulmassa: 93,1 g/mol Publieke grenswaarde: niet
wordt bruin aan de lucht Zuurgraad: Geen data afgeleid
Brand: brandbaar LogKow: 0,9 MAK: 7,8 mg/m?3
Wateroplosbaarheid: 3,4 g/100ml TLV-TWA: 7,8 mg/m?3
(matig oplos-
baar)
Relatieve dichtheid bij 20°C van Verzadigde dampdruk: 0,4 mbar
verzadigd damp/luchtmengsel: 1,0

Toxicologische eigenschappen

Effecten bij inhalatoire blootstelling Toxiciteit bij eenmalige, inhalatoire blootstelling

= Aniline veroorzaakt methemoglobinemie en de
daarmee samenhangende symptomen van zuurstof
tekort: hoofdpijn, zwakte, duizeligheid, cyanose,
ataxie, ademnood en tachycardie.

AGW — LBW: effecten mogelijk gerelateerd aan zuurstof | [* Zwangere vrouwen lopen extra risico i.v.m. foetale

Onder VRW:  geen effecten

VRW — AGW: hoofdpijn, duizeligheid

tekort (hoofdpijn, zwakte, duizeligheid, methemoglobinemie.
cyanose, ataxie, slaperigheid, = Bij hoge concentraties kunnen schade aan lever,
ademnood en tachycardie) nieren en perifeer zenuwstelsel ontstaan.
= De stof is sensibiliserend. Na sensibilisatie kan de stof
Boven LBW:  coma, sterfte luchtwegallergie veroorzaken na inhalatie of

huidallergie bij dermaal contact.

Effecten bij blootstelling aan vloeistof Carcinogeniteit
Huidcontact: prikkeling, hoofdpijn, misselijkheid, braken, IARC classificatie: 3
blauwe lippen of nagels, blauwe huid, duizeligheid CRP: 13.797 mg/m? (blootstelling 1 uur)

Oogcontact: roodheid en pijn, permanente
oogbeschadiging mogelijk bij extreme blootstelling

Beknopte medische informatie

Ontsmetting damp
algemeen: frisse lucht, rust, en direct arts raadplegen.

ogen: desgewenst spoelen met water (evt. contactlenzen verwijderen)

Ontsmetting vloeistof

huid: verontreinigde kleding uittrekken, minimaal 20 min. spoelen met veel water of douchen en direct arts
raadplegen.
ogen: minimaal 15 min. spoelen met water (evt. contactlenzen verwijderen), dan naar (oog)arts brengen.

inslikken:  mond laten spoelen (uitspugen!), GEEN braken opwekken en direct spoedeisende medische hulp
inzetten.

Specifieke behandeling en materialen: 100% zuurstof, specifieke antidota zoals 0.a. methyleen— of toluidineblauw

Neem contact op met het NVIC (Tel: 030 - 274 8888) voor informatie met betrekking tot medisch handelen.
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Stofdocument deel B

CAS-nr:

62-53-3 Aniline CeHsNH: UN-nr: 1547

Basis for the Dutch Intervention Values

VRW: AEGL value is adopted, 2h value added.
AGW: AEGL value is adopted, 2h value added.
LBW: AEGL value is adopted, 2h value added.
Date:28-11-2008 | AEGL document, Final 2000 +update 2007

Dutch Intervention Values (mg/m?)

10 min 30 min 1h 2h 4 h 8h End point
VRW 190 62 31 15 77 39 Increased methaemoglobin levels (20%)
AGW 280 93 46 23 12 58 Increased methaemoglobin levels (40%)
LBW 460 150 77 39 19 9.7 Increased methaemoglobin levels (80%)

Derivation of the Dutch Intervention Values

VRW:

AGW:

LBW:

The concentration of 100 ppm (390 mg/m?) for 8 h in a study with rats was used as the basis for the
VRW. This exposure resulted in a methaemoglobin level of 22% but no hypoxic signs in rats. A
review of the literature revealed that methaemoglobin levels of 15-20% in humans results in clinical
cyanosis, but no sign of clinical hypoxia. Although inhalation data for comparison purposes are not
available, oral ingestion data suggest that humans may be considerably more sensitive to
methaemoglobin-forming chemicals than rats. An uncertainty factor of 10 was used for interspecies
extrapolation. An intraspecies uncertainty factor of 10 was applied to account for the difference in
sensitivity between humans. The overall uncertainty factor of 100 is considered sufficient to also
protect infants who are more susceptible than adults. The data were scaled across time using C" x t
= k with n=1 because rat data showed that the relationship between concentration of aniline and
methaemoglobin formation at a fixed time (8 h) is linear. Although an n value of 1 is not the most
conservative when scaling to shorter time periods, it is believed that the total uncertainty factor of
100 is protective of human health. In contrast to the AEGL-1, time-scaling was also applied to derive
the 10-minute VRW value.

An 8-h exposure at 150 ppm (580 mg/m?) to rats resulted in elevation of methaemoglobin to 41%
with no reported clinical signs. A review of the literature revealed that methaemoglobin levels of 30-
45% in humans are associated with fatigue, lethargy, exertional dyspnoea, and headache. These
signs or symptoms were considered the threshold for disabling effects. The 8-h exposure at 150
ppm (580 mg/m?) was chosen as the basis for the AGW calculations. An overall uncertainty factor of
100 was used for both inter- and intraspecies extrapolation (see VRW). Based on the linear
relationship between methaemoglobin formation and aniline concentration, the data were scaled to
the relevant time periods using the relationship C" x t = k and n=1. In contrast to the AEGL-2, time-
scaling was also applied to derive the 10-minute AGW-value.

The LBW is based on methaemoglobin concentrations expected to represent a threshold for lethality
in humans rather than on animal mortality data. Methaemoglobin levels were measured in rats
exposed for 8 hours to concentrations of up to 150 ppm (580 mg/m?3) that resulted in a
methaemoglobin level of 41%. Based on linear extrapolation of these data a methaemoglobin level
between 70% and 80% was associated with an 8-hour exposure to an aniline concentration of 250
ppm (970 mg/m?) which was chosen as the POD for the LBW. An overall uncertainty factor of 100
was used covering both for inter- and intraspecies extrapolation (see VRW). Time scaling was
performed using C" x t = k with n=1 because of the linear relationship between methaemoglobin
formation and aniline concentration. In contrast to the AEGL-3, time-scaling was also applied to
derive the 10-minute LBW-value.

The 1-h LBW value of 77 mg/m?® (20 ppm) is considered safe for sensitive individuals. Human data
reported that a concentration of 100 to 160 ppm (390-620 mg/m?®) was the maximum concentration
that could be inhaled for 1 hour without serious disturbance, without correction for intraspecies
differences. The 4-hour LBW of 19 mg/m? (5.0 ppm) is supported by a 4-hour rat lethality study with
no deaths observed at exposure to 360 ppm (1400 mg/m?) in combination with an overall uncertainty
factor of 100.

Additional toxicological information (including relevant results of a general literature search, if any)
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The formation of methaemoglobin and associated hypoxia, after exposure to aniline is responsible for the
health effects such as headaches, dizziness, shortness of breath, cyanosis, ataxia, and death.

Oral exposure data in rats and humans show that humans may be more sensitive to methaemoglobin
formation than rats are. Oral administration of aniline at 40 mg/kg to rats produced a maximum increase of
16.6% in methaemoglobin, whereas oral administration of aniline at 0.9 mg/kg to a human volunteer
produced a maximum increase of 16.1%.

Differences in sensitivity to aniline among human subpopulations are known to occur, but the extent of the
differences in the general population (excluding rare inherited disorders) is unknown. Infants are more
sensitive to methaemoglobin-generating chemicals than adults as they have reduced levels of nicotine
adenine dinucleotide (NADH, the cofactor (electron donor) for methaemoglobin reductase) and a high
concentration of foetal hemoglobin in their erythrocytes (foetal haemoglobin is more oxidizable than adult
haemoglobin). The foetus may be more susceptible to formation of methaemoglobin after aniline exposure.
Therefore, the substance may be a developmental toxicant. Logically, pregnant women are considered a
vulnerable group during accidents with this substance.

H301: Toxic if swallowed, H311: Toxic in contact with skin, H331: Toxic if inhaled, H317: May cause an
allergic skin reaction, H318: Causes serious eye damage, H341: Suspected of causing genetic defects,
H351: Suspected of causing cancer, H372: Ccauses damage to organs through prolonged or repeated
exposure

Carcinogenicity and derivation of the CRP value Odour and derivation of the LOA value
IARC classification: 3 Odour: Typical and pungent odour
Derivation of the carcinogenic risk potency (CRP): OTso: 2.25 mg/m? [Van Doorn and Ruijten,
10 risk level after inhalation: 6.3 *102 mg/m3 [CIIT, 2002]
1982] LOA = 36.1 mg/m®
CRP = (10* risk level * average life span in hours)/DRCF Aniline odour can be detected at the 30 min
=(6.3 *102 * 613.200) /2.8 = 13,797 mg/m? VRW level, as well as the 30 min and 1hr AGW
levels and 30 min to 2 hr LBW levels. During
Based on the chronic oral administration of aniline relatively long exposures at relatively low
hydrochloride to CD-F rats where spleen tumors were concentrations (significant) adverse health
observed. effects may occur without odor detection.

Other standards and guidelines (1h values in mg/m?, unless otherwise indicated)

VRW level |AEGL-1 ERPG-1 IDLH: 390 (30 min)
31 30 NR

AGW level |AEGL-2 ERPG-2
46 46 NR

LBW level |AEGL-3 ERPG-3
77 76 NR
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Stofdocument deel A

CAS-nr: 7784-42-1 Arsine AsH; VN-nr: 2188

GEVI: geen
Synoniemen: arseenwaterstof, hydrogeenarsenide, waterstofarsenide (Engels: arsine) Status: B-stof
Interventiewaarden 10 min. [ 30 min. 1 uur 2 uur 4 uur 8 uur
Voorlichtingsrichtwaarden VRW (mg/m3) NA NA NA NA NA NA
Alarmeringsgrenswaarden  AGW (mg/m?3) 7,2 2,9 1,6 0,91 0,51 0,29
Levensbedreigende waarden LBW (mg/m?) 22 8,7 4,9 2,7 1,5 0,86
Datum vaststelling: 13-05-2009 | Conversiefactor: 1 mg/m?® = 0,309 ppm; 1 ppm = 3,24 mg/m®

Geur: knoflookachtige geur
LOA: niet afgeleid

Explosiegrens: LEL = 3,9 vol% ~ 130.000 mg/m3

Fysisch-chemische eigenschappen Overige informatie

Uiterlijk: Kleurloos gas Molecuulmassa: 77,9 g/mol Publieke grenswaarde:

Brand: Zeer brandgevaarlijk. Kans Zuurgraad: geen data niet afgeleid
op ontsteking op afstand LogKow: geen data MAK: niet afgeleid
Relatieve dichtheid gas: 2,7 0,07 g/100 ml

Wateroplosbaarheid: TLV-TWA: 0,16 mg/m?®

(niet)
Verzadigde dampdruk: 10300 mbar

Toxicologische eigenschappen

Effecten bij inhalatoire blootstelling Toxiciteit bij eenmalige, inhalatoire blootstelling

= Arsine kan hemolyse veroorzaken; hemolytische

Onder AGW geen informatie effecten kunnen progressief zijn en enkele dagen na
AGW — LBW:  buikpijn, misselijkheid, spierpijn, Z'°°t3te"f”9 aanhouden. _ o
hoofdpijn, duizeligheid, zwaktegevoel, - .ecundalr aan hemolyse kan nierschade en uiteindelijk
. . nierfalen ontstaan.
bewustzijnsdaling, hemolyse, IV " 4 optred
nierfunctiestoornissen ecten kunnen vertraagd optreden.
= Let op: steile concentratie-respons curve
Boven LBW: coma, sterfte

LET OP: De afwezigheid van een VRW betekent niet dat
blootstelling onder de AGW zonder effecten is.

Klachten bij blootstelling aan vioeistof Carcinogeniteit

Huidcontact: bevriezing door snel verdampen, pijn,
roodheid, brandwonden.

IARC classificatie: 1 (arseen en
arseenverbindingen)
CRP: niet afgeleid. (geen informatie beschikbaar

Oogcontact: bevriezing door snel verdampen, pijn, ; o .
over carcinogeniteit van arsine)

roodheid, slecht zien.

Beknopte medische informatie

Ontsmetting gas

algemeen: frisse lucht, rust, halfzittende houding, specifieke behandeling en direct spoedeisende medische hulp

inzetten.

ogen: desgewenst spoelen met water (evt. contactlenzen verwijderen).
Ontsmetting vloeistof

huid: n.v.t. (gas), maar in geval van bevriezingswonden: aan de huid vastgevroren kleding NIET lostrekken,
spoelen met veel water / kleding verwijderen en onmiddellijk arts raadplegen.
n.v.t. (gas), maar in geval van bevriezingswonden: minimaal 15 min. spoelen met water (evt.
contactlenzen verwijderen), dan naar oogarts brengen. Blijven spoelen tijdens vervoer.

inslikken:  n.v.t.
Specifieke behandeling en materialen: Bij vergiftiging door deze stof is specifieke eerste hulp noodzakelijk.

ogen:

Neem contact op met het NVIC (Tel: 030 - 274 8888) voor informatie met betrekking tot medisch handelen
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Stofdocument deel B

CAS-nr: 7784-42-1 Arsine AsH; UN-nr: 2188

Basis for the Dutch Intervention Values

VRW: Not recommended, in accordance with AEGL

AGW: Same point of departure as for AEGL value but using different uncertainty factors and value for n, 2h
value added

LBW: Same point of departure as for AEGL value but using different uncertainty factors and value for n, 2h

value added

Date: 13-05-2009 |

AEGL document: Final, 2000

Dutch Intervention Values (mg/m3)

10 min 30 min 1h 2h 4 h 8h End point
VRW NR NR NR NR NR NR -
AGW 7.2 2.9 1.6 0.91 0.51 0.29 | Threshold of haemolytic effects in
animals
LBW 22 8.7 4.9 2.7 15 0.86 | Threshold of lethality in animals

Derivation of the Dutch Intervention Values

VRW:

AGW:

LBW:

Because of the extreme toxicity of arsine and the steep dose-response indicated by the available data, the
derivation of VRW values for arsine was considered inappropriate. The available human and animal
toxicity data indicate that there is little margin between exposures that produce little or no toxicity and
those that result in lethality and, therefore, do not justify the derivation of a safe exposure level that meets
the VRW definition. This is further supported by reports of toxicity in humans and animals at
concentrations similar to or below odor detection levels (0.5-1ppm; 1.6-3.2 mg/m?) and where haemolysis,
the mechanism of toxicity, may rapidly progress to renal failure. The decision also was based on the
known toxicity of arsine, the latency in development and expression of toxicity even after removal from
exposure, and the possible progression of haemolysis to life-threatening renal failure. The continuum of
arsine-induced toxicity does not appear to include effects consistent with the VRW definition.

The 1-h no-observed-effect level (NOEL) of 5 ppm (16 mg/m?) for reversible alterations in hematologic
parameters in mice exposed to arsine was used to derive the AGW values. Mice exposed to arsine
concentration of 11 ppm (36 mg/m?) or higher showed a decreased haematocrit and erythrocyte number.
Lethality was observed in mice exposed to 26 ppm (84 mg/m?®). The use of what might appear to be a
conservative NOEL in the derivation of AGW values is justified by the documented latency in the
expression of severe toxicity in humans even after removal from exposure and the potential for
haemolysis to rapidly progress to life-threatening renal failure. Furthermore, the choice of the LOAEL for
haematological changes to derive the AGW values from would result in values that are less than 2-fold
smaller than the LBW values. Considering the steep exposure-response curve (exposure to 26 ppm
(84 mg/m?®) resulted in 100% lethality, whereas exposure to 15 ppm (49 mg/m?) only resulted in severe but
reversible haematologic changes) this was not considered appropriate. An uncertainty factor of 10 was
applied to account for interspecies extrapolation (3) and intraspecies variability (3). As mice appeared to
be the most sensitive species, an interspecies uncertainty factor of 3 was considered sufficient. Time-
scaling was performed using and n-value of 1.2 using the C" x t = k equation. The n-value of 1.2 was
based on rat lethality data.

The most definitive data set for deriving LBW values provides exposure response data for mice exposed
to arsine for 1 h at concentrations of 0, 5, 9, 11, 15, 26 ppm (0, 16, 29, 36, 49, or 84 mg/m?). Although the
26 ppm (84 mg/m?) exposure resulted in 100% mortality within 4 d post-exposure, the 15 ppm (49 mg/m3)
exposure produced significant, haematologic changes. Therefore, these data affirm the steep exposure-
response curve for arsine and provide a basis for a lethality threshold. Due to the steep concentration-
response curve for arsine, the 15 ppm (49 mg/m?®) exposure (where there was no lethality) was considered
an estimate of the lethality threshold. An uncertainty factor of 10 was applied to account for interspecies
extrapolation (3) and intraspecies variability (3). As mice appeared to be the most sensitive species, an
interspecies uncertainty factor of 3 was considered sufficient. Time-scaling was performed using an n-
value of 1.2 using the C" x t = k equation. The n-value of 1.2 was based on rat lethality data.
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Additional toxicological information (including relevant results of a general literature search, if any)

Exposure to arsine causes intravascular haemolysis resulting in anemia and acute oliguric renal failure, which
can be lethal. However, the underlying mechanism by which arsine causes these effects is not fully
understood.

Case reports are available regarding lethal effects of acute exposure to arsine in humans. However, no
definitive quantitative exposure data accompany these reports. Signs and symptoms varied depending on the
exposure situation but usually included abdominal and muscle pain, nausea and diarrhea, haematuria, and
oliguria. There may be a 1- to 24-h delay between exposure and onset of signs and symptoms of poisoning.
Haematologic parameters appear to be progressively affected for several days after the exposure. Delayed
lethality, common in arsine poisoning, varied considerably. Studies in experimental animals show a steep
dose-response curve for arsine.

No definitive, quantitative data were available regarding the potential reproductive and developmental toxicity
of arsine in humans. From a study in rats it was concluded that there were no significant arsine-related
development effects in the presence of mild maternal toxicity.

H330: Fatal if inhaled; H373: May cause damage to organs.

Carcinogenicity and derivation of the CRP value Odour and derivation of the LOA value

IARC classification: 1 (carcinogenic to human) (arsenic| | Odour: garlic-like odour

and arsenic compounds) No LOA was derived due to lack of reliable

No carcinogenic risk potency (CRP) was derived. data.

Some forms of inorganic arsenics are considered human
carcinogens. However, there are no data available
regarding the carcinogenic potential of arsine or its
conversion to carcinogenic forms. The extreme acute
toxicity of the gas precludes the relevance of carcinogenic
potential after acute exposure.

Other standards and guidelines (1h values in mg/m?®, unless otherwise indicated)

VRW level | AEGL-1 ERPG-1 | IDLH: not derived
NR NR NR

AGW level | AEGL-2 ERPG-2
1.6 0.5 1.6

LBW level | AEGL-3 ERPG-3
4.9 1.6 4.9
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Stofdocument deel A

CAS-nr: 64-19-7 AZijI‘IZUUI‘ CHs-COOH VN-nr: 2789
GEVI: 83

Synoniemen: Ethaanzuur, ijsazijn, methaancarbonzuur (Engels: acetic acid) Status: A-stof
Interventiewaarden 10 min. | 30 min. 1 uur 2 uur 4 uur 8 uur
Voorlichtingsrichtwaarden VRW (mg/m3) 25 25 25 25 25 25
Alarmeringsgrenswaarden ~ AGW (mg/m?) 410 290 230 180 140 94
Levensbedreigende waarden LBW (mg/m?3) 2500 1700 1400 1100 870 430
Datum vaststelling: 31-10-2017 | Conversiefactor: 1 mg/m® = 0,399 ppm; 1 ppm =2,50 mg/m?

Explosiegrens: LEL = 4,0 vol% = 100 000
mg/m?3
(boven 39°C damp met lucht explosief)

Geur: stekende geur
LOA: 2,0 mg/m?®

Fysisch-chemische eigenschappen Overige informatie

Uiterlijk: kleurloze vloeistof
Brand: brandgevaarlijk

Publieke grenswaarde:
25 mg/m3

MAK: 25 mg/m?3
TLV-TWA: 25 mg/m?®

Molecuulmassa: 60,1 g/mol

Zuurgraad: 2,4 bij 6 g/100ml
LogKow: -0,20

Relatieve dichtheid van verzadigd
damp-lucht mengsel: 1,02

Wateroplosbaarheid:  volledig
Verzadigde dampdruk: 16 mbar

Toxicologische eigenschappen

Toxiciteit bij eenmalige, inhalatoire blootstelling
] Azijnzuur werkt irriterend tot bijtend op de ogen, de huid

Effecten bij inhalatoire blootstelling

Onder VRW: lichte neusirritatie en de luchtwegen.
VRW — AGW: irritatie slijmvliezen, pijn achter " Blootstelling aan azijnzuur kan longontsteking,
borstbeen longoedeem en een astmatische reactie veroorzaken.
De verschijnselen hiervan kunnen vertraagd optreden
. . en versterkt worden door lichamelijke inspanning.

AGW — LBW-: bijtend, keelpijn en hoesten, tranen, . | ti llen k tikking d li

- branderig gevoel, benauwdheid In ernstige gevallen kans op verstikking door zwellingen
in de keel.

Boven LBW: larynx- en glottisoedeem, ademnood, . Personen met astma en allergische rhinitis zijn mogelijk

sterfte gevoeliger voor de effecten van azijnzuur.

Effecten bij blootstelling aan vloeistof Carcinogeniteit

Huidcontact: bijtend, roodheid en pijn, ernstige
brandwonden

Oogcontact: bijtend, roodheid en pijn,
hoornvliesbeschadiging; ernstige brandwonden

IARC classificatie: niet geclassificeerd
CRP: niet afgeleid

Beknopte medische informatie

Ontsmetting damp
algemeen: frisse lucht, rust, halfzittende houding, direct spoedeisende medische hulp inzetten
Ontsmetting vioeistof

huid: bij verbranding aan de huid vastgeplakte kleding NIET lostrekken, spoelen met veel water / kleding
verwijderen, direct spoedeisende medische hulp inzetten.

ogen: minimaal 15 min. spoelen met water (evt. contactlenzen verwijderen), dan naar oogarts brengen, blijven
spoelen tijdens vervoer.

inslikken:  mond laten spoelen (uitspugen!), GEEN braken opwekken, direct spoedeisende medische hulp inzetten.

Specifieke behandeling en materialen: geen.
Neem contact op met het NVIC (Tel: 030 - 274 8888) voor informatie met betrekking tot medisch handelen.
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Stofdocument deel B

CAS-nr: 64-19-7 Acetic Acid CHs3-COOH UN-nr.: 2789

Basis for the Dutch Intervention Values

VRW: Based on additional information to that described in ERPG-document, other time-points added

AGW: Based on the information as described in the ERPG-document, but different values are derived, other
time-points added

LBW: Based on formic acid values, other time-points added

Date: 31-10-2017 | ERPG, 2011

Dutch Intervention Values (mg/m3)

10 min 30 min 1h 2h 4h 8h End point

VRW 25 25 25 25 25 25 Nasal irritation in human volunteers

AGW | 410 290 230 180 140 94 | Olfactory epithelium degeneration in
mice

LBW

2500 1700 1400 1100 870 430 | Analogy with formic acid;
threshold for mortality in animals

Derivation of the Dutch Intervention Values

VRW:

AGW:

LBW:

The VRW is based on a human study evaluating the acute irritation during controlled exposure to
acetic acid vapor (See additional information for further details). Twelve healthy volunteers (6 women
and 6 men) were exposed for two hours to acetic acid in a 20 m® dynamic exposure chamber to
average concentrations of 5.1 ppm (12.8 mg/m?) and 10 ppm (25 mg/m?). No effects were reported
at 12.8 mg/m3. Symptoms were rated at 3, 60 and 118 minutes. No change in rating was observed
during the exposure period. At 25 mg/m?3, marginal ratings for nasal irritation (discomfort in the nose:
burning, irritated, or runny nose) were reported. For the VRW derivation 25 mg/m?® was selected as
point of departure. Since the effects observed were only marginal. No further uncertainty factor was
considered necessary. Time scaling was not applied as the study results indicate that the effects are
not time-dependent.

The AGW is based on a study with male mice exposed to acetic acid for 6 hours to 500 ppm (1250
mg/m?) acetic acid and 2-day recovery period. Results showed that 2 out the 3 mice had very slight
degeneration of the olfactory epithelium. These effects consisted of a flattening of the sustentacular
cells, loss of mature neurons and an increase in the number of basal cell in the most anterior
portions of the olfactory epithelium. The third mouse had a more severe lesion of the olfactory
epithelium, described as slight degeneration of the olfactory epithelium. Another group of 4 mice was
exposed 6 hours per day to 1250 mg/m? for 5 consecutive days or 563 mg/m? for 9 days. One mouse
showed very slight degeneration of the olfactory epithelium and the remaining three mice showed
slight degeneration. No lesions in the lacrimal glands were reported in both groups. For the AGW
derivation, 1250 mg/m?, was selected as PoD. Application of an uncertainty factor of 10 (3x3) would
provide an AGW value of 130 mg/m® (50 ppm). Workers appear to be able to perform their jobs at
this concentration but do experience a burning sensation in their eyes and respiratory tract. Time
scaling was applied using the equation Cn x t = k with the default values of n = 1 and n = 3 when
extrapolating to longer and shorter time points, respectively.

The LBW is based on data from formic acid because no adequate data for acetic acid was found that
could serve as PoD for the LBW. In the ERPG document on formic acid, it is stated in the rationale
for ERPG-3 that “The types of effects and the lethal concentrations in rats appear to be similar to that
of acetic acid.” The ERPG-3 values for acetic acid and formic acid expressed as ppm are similar.
The same reasoning is applied for the intervention values and the LBW values for acetic acid are set
to similar values (expressed as ppm) as for formic acid.

Rationale for LBW values for formic acid

The key study for acute inhalation toxicity as described in the publically available REACH registration
dossier on ECHAs website was used as PoD for derivation of LBW values. In this study Sprague-
Dawley rats, 10 per sex/concentration, were exposed to analytical formic acid concentrations of
3380, 7290, 8370, 11100, 14700 mg/m? for 4 hours (see section additional toxicological information
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below for more details). The mortality data were used to calculate a 4-hour LCo1 value of 3465 ppm
for formic acid, which equals 8662 mg/m?® for acetic acid. The default uncertainty factor of 10 (3x3)
was considered sufficient to account for inter- and intraspecies differences. Time scaling was applied
using the equation Cn x t = k with the default values of n=1 and n=3 when extrapolating to longer and
shorter time points, respectively.

Additional toxicological information (including relevant results of a general literature search, if any)

Ad(ditional study used for VRW (Ernstgard et al., 2006)?: Six female and six male healthy volunteers were
exposed to 0 ppm (control exposure), 5 (12.5 mg/m?) and 10 ppm (25 mg/m?) acetic acid vapour for 2 hours
at rest in a balanced order. Subjective ratings of nasal irritation and smell increased significantly with
exposure level. Except for smell, all average ratings at 10 ppm were at the lower end of the 0—100mm visual
analogue scale, and did not exceed the verbal expression “somewhat” (26 mm). No effects on pulmonary
function, nasal swelling, nasal airway resistance or plasma inflammatory markers (C-reactive protein, and
interleukin-6), measured before and after exposure, were seen. There was a non-significant tendency to
increased blinking frequency, as measured continuously during exposure, after exposure to 10 ppm acetic
acid. Overall, only mild irritation effects were observed at 10 ppm.

Additional study used for LBW: In the publically available REACH registration dossier on ECHAs website a
key acute inhalation study for formic acid was described (https./echa.europa.eu/reqistration-dossier/-
/reqistered-dossier/15127/7/3/3). According to the summary of the registrant, the study was performed
according to OECD TG 403. In this study Sprague-Dawley rats, 10 per sex/concentration, were exposed,
whole body, to analytical vapour concentrations of 3380, 7290, 8370, 11100, 14700 mg/m?® for 4 hours.
Mortality rates for males and females were 0/10, 2/10, 8/10, 10/10, 10/10 and 0/0 and 1/10, 8/10, 10/10,
10/10, respectively. Clinical signs included closed lids, snout wiping, discharge from nose and eye, corrosion
of nose and eyes, salivation, corneal opacity, loss of pain reflex, dyspnea, respiration sounds, flatulence,
apathy, hunched posture, unsteady gait in all concentration groups. Symptoms persisted until termination at
14 days after treatment, except for the animals at 3380 mg/m?, which were free of symptoms. Body weights
were concentration dependently depressed. Gross pathology of the dead animals showed hyperemic heart
dilatation, inflated lung. There were no histopathological findings in the sacrificed animals.

Acetic acid induces irritation of the conjunctival mucosa, oropharynx, trachea, and principal bronchi. Acetic
acid can also induce eye and skin burns, skin sensitization, pharyngeal edema, and chronic bronchitis.

Susceptible populations include individuals with chronic respiratory, skin or eye disease, asthmatics and
individuals with seasonal allergic rhinitis.

Acetic acid is not embryotoxic or teratogenic in animals.

H314: Causes severe burns and eye damage.

Carcinogenicity and derivation of the CRP value | | Odour and derivation of the LOA value

IARC classification: not classified Odour: pungent

No carcinogenic risk potency (CRP) was derived OT: 0.025 mg/m?3[AIHA, 1989]
LOA =11.8*OT *1.33 = 0.4 mg/m®
(The concentration Level leading to distinct Odour Awareness (1=3)

is calculated using the formula: | = 2.33 * log (C/OT) + 0.5. A
correction factor of 1.33 is applied to this value)

The LOA lies below the VRW, AGW and LBW values.

Other standards and guidelines (1h values in mg/m?, unless otherwise indicated)?

VRW level | AEGL-1 ERPG-1 IDLH: 120 (30 min)
25 - 12
AGW level | AEGL-2 ERPG-2
230 - 86
LBW level | AEGL-3 ERPG-3
1400 - 610

2 Ernstgard, L., et al. (2006). "Acute effects of exposure to vapours of acetic acid in humans." Toxicology Letters
165(1): 22-30.
3 Note that the ERPG values as presented here (in mg/m?3) are derived using the conversion factors of the ERPG.

Inhoudsopgave Voorwoord Handleiding Pagina 60 van 659



https://echa.europa.eu/registration-dossier/-/registered-dossier/15127/7/3/3
https://echa.europa.eu/registration-dossier/-/registered-dossier/15127/7/3/3

RIVM Interventiewaarden voor incidentbestrijding: interventiewaarden, stofdocumenten en handleiding

Stofdocument deel A

CAS-nr: 108-24-7 Azijnzuuranhydride (CH3CO)20 VN-nr: 1715

GEVI: 83
Synoniemen: acetyloxide, azijnzuuroxide (Engels: acetic anhydride) Status: A-stof
Interventiewaarden 10 min. | 30 min. 1 uur 2 uur 4 uur 8 uur
Voorlichtingsrichtwaarden VRW (mg/m3) 2.1 2,1 2,1 2,1 2,1 2,1
Alarmeringsgrenswaarden ~ AGW (mg/m?) 34 23 19 15 12 7,6
Levensbedreigende waarden LBW (mg/m?) 290 200 160 120 99 65
Datum vaststelling: 31-10-2017 | Conversiefactor: 1 mg/m = 0,235 ppm; 1 ppm = 4,247 mg/m?

Explosiegrens: LEL = 2,0 vol% =~ 84 939 mg/m3
(boven 49°C damp met lucht explosief)

Geur: stekende geur
LOA: 8,0 mg/m?®

Fysisch-chemische eigenschappen Overige informatie

Uiterlijk: kleurloze vloeistof
Brand: brandgevaarlijk

Publieke grenswaarde:
Niet afgeleid

MAK: 21 mg/m3
TLV-TWA: 4,3 mg/m?3

Molecuulmassa: 102,1 g/mol

Zuurgraad: = 3 bij 1g/100ml
LogKow: -0,3

Relatieve dichtheid van verzadigd
damp-lucht mengsel: 1,01

Wateroplosbaarheid:  reactie
Verzadigde dampdruk: 5,1 mbar

Toxicologische eigenschappen

Toxiciteit bij eenmalige, inhalatoire blootstelling

= Azijnzuuranhydride werkt irriterend tot bijtend op
de ogen, de huid en de luchtwegen.

= Blootstelling aan azijnzuuranhydride kan
longontsteking, longoedeem en een astmatische
reactie veroorzaken. De verschijnselen hiervan
kunnen vertraagd optreden en versterkt worden
door lichamelijke inspanning.

= In ernstige gevallen kans op verstikking door
zwellingen in de keel.

Personen met verminderende longfunctie en
(chronische) obstructieve luchtwegaandoening
zijn mogelijk gevoeliger voor de effecten van
azijnzuuranhydride.

Effecten bij inhalatoire blootstelling

Onder VRW: lichte irritatie van neus

VRW — AGW: irritatie slijmvliezen, pijn achter
borstbeen

AGW — LBW: keelpijn en hoest, tranen, branderig

gevoel, benauwdheid

Boven LBW:  larynx- en glottisoedeem,

ademnood, sterfte .

Effecten bij blootstelling aan vloeistof
Huidcontact: bijtend, prikkeling, roodheid, blaren,
pijn, brandwonden

Oogcontact: tranenvloed, bijtend,
hoornvliesbeschadiging, ernstige brandwonden,
verlies van gezichtsvermogen

Carcinogeniteit

IARC classificatie: niet geclassificeerd
CRP: niet afgeleid

Beknopte medische informatie

Ontsmetting damp
algemeen: frisse lucht, rust, halfzittende houding, direct spoedeisende medische hulp inzetten
Ontsmetting vloeistof

huid: bij verbranding aan de huid vastgeplakte kleding NIET lostrekken, spoelen met veel water / kleding
verwijderen, direct spoedeisende medische hulp inzetten.

ogen: minimaal 15 min. spoelen met water (evt. contactlenzen verwijderen), dan naar oogarts brengen, blijven
spoelen tijdens vervoer.

inslikken:  mond laten spoelen (uitspugen!), GEEN braken opwekken, direct spoedeisende medische hulp inzetten.

Specifieke behandeling en materialen: geen.
Neem contact op met het NVIC (Tel:+31 (0)30 274 8888) voor informatie met betrekking tot medisch handelen
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Stofdocument deel B

CAS-nr: 108-24-7

Acetic anhydride

(CHsCO)20

UN-nr: 1715

Basis for the Dutch Intervention Values

VRW:
AGW:

LBW:

Based on information as described in ERPG-document, other time-points added

Based on information as described in ERPG-document, different values are derived, other time-
points added.

Based on information as described in ERPG-document, different values are derived, other time-
points added.

Date: 31-10-2017 |

ERPG, 2008

Dutch Intervention Values (mg/m3)

10 min 30 min 1h 2h 4 h 8h End point
VRW 2.1 2.1 2.1 2.1 2.1 2.1 | Mild respiratory irritation
AGW 34 23 19 15 12 7.6 | Reversible irritation of the eye and
respiratory tract
LBW | 290 200 160 120 99 65 | Threshold for rat lethality

Derivation of the Dutch Intervention Values

VRW:

AGW:

LBW:

In the absence of suitable single exposure data, the VRW is based on data from a subchronic
inhalation study. Rats (10/sex/concentration) were exposed to concentrations of 0.98, 4.96 and
20 ppm (4.2, 21 and 85 mg/m?, respectively) for 6 hours per day, 5 days per week for 13 weeks. One
third of each group was retained for a 13-week recovery period. At 85 mg/m?, rats had partially
closed eyes after the first two exposures, followed by noisy breathing (indicative of mild effects on
the respiratory tract) which progressively diminished in the recovery period. Because noisy breathing
was only occasionally observed at 21 mg/m?, this was selected as a PoD for the VRW derivation.
The default uncertainty factor of 10 (3x3) was considered sufficient to account for inter- and
intraspecies differences. Time scaling was not applied as respiratory irritation is considered to be
concentration-dependent rather than exposure duration-dependent.

In the absence of suitable single exposure data, the AGW is based on data from a subacute
inhalation study as described in the ERPG document. Rats (5/sex/concentration) were exposed to
concentrations of 24, 103 (males)/104 (females), and 407 (males only) ppm (corresponding to 102,
437/442 and 1729 mg/m3, respectively) for 6 hours/day, 5 days/week for various periods of time: for
2 weeks for the 102 mg/m?® group, only for 6 days (exposure was terminated due to treatment-related
effects) for the 437/442 mg/m?3 group and for 1 day for the 1729 mg/m? group (due to mortality within
24 hours). Females were not treated with 1729 mg/m?® due to the mortality observed in males. Rats
exposed to 437 and 1729 mg/m?® showed lachrymation, gasping, noisy respiration and half-closed
eyes. At 1729 mg/m?, severe degenerative changes were seen in nasal passages, larynx, trachea
and lungs. At 437 and 102 mg/m3, less severe degenerative changes were seen in nasal passages,
larynx, trachea and lungs. At 102 mg/m?®, half-closed eyes in females was the only clinical
abnormality seen during the first day of exposure and there were no clinical signs in males and no
effects on bodyweight after the first exposure. For these reasons, 24 ppm (102 mg/m?) was selected
as the PoD for the AGW derivation. These findings are supported by a 13-week study (see VRW)
which showed that at 85 mg/m?, rats had partially closed eyes after the first two exposures, followed
by noisy breathing. All changes regressed in this study during the recovery period, indicating the
effects were reversible. The default uncertainty factor of 10 (3x3) was considered sufficient to
account for inter- and intraspecies differences. Time scaling was applied using the equation C" x t =
k with the default values of n=1 and n=3 when extrapolating to longer and shorter time points,
respectively.

In the absence of suitable single exposure data, the LBW is based on the same subacute inhalation
toxicity study in rats as used for the AGW. Rats were exposed to 24, 103 (males)/104 (females), and
407 (males only) ppm (102, 437/442 and 1729 mg/m3, respectively) for 6 hours/day for 1 day to 2
weeks. For exposure details see AGW rationale. At 1729 mg/m?3, 2/5 males died within 24 hours
after one treatment and the remaining 3 males were killed due to clinical conditions (all had gasping
respiration and 2 were lethargic). Females were not exposed to these concentrations due to severity
of effects observed in male rats. No animals (males or females) died after repeated exposure to 102
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mg/m? for 2 weeks or to 437 mg/m?® for 6 days. The concentration of 1729 mg/m? in a 6-hour sub-
acute inhalation toxicity study with rats was used as PoD for the derivation of the LBW. This
exposure level is considered an assumed LCso as 2 out of 5 male rats died. A modifying factor was
applied to extrapolate this value to an LCo1 value. Given the steep concentration-response curve a
MF of 2 was considered sufficient. The default uncertainty factor of 10 (3x3) was considered
sufficient to account for inter- and intraspecies differences. Time scaling was applied using the
equation C" x t = k with the default values of n=1 and n=3 when extrapolating to longer and shorter

time points, respectively.

Additional toxicological information (including relevant results of a general literature search, if any)

Susceptible populations include individuals with impaired pulmonary function, especially those with

obstructive airway disease.

The available data indicate that acetic anhydride is not teratogenic or toxic for reproduction after inhalation.

H332: harmful if inhaled; H314: Causes severe burns and eye damage; H302: harmful if swallowed.

Carcinogenicity and derivation of the CRP value

Odour and derivation of the LOA value

IARC classification: not classified

Derivation of the carcinogenic risk potency (CRP):

No carcinogenic risk potency (CRP) was derived

Odour: pungent

OT: 0.56 mg/m? [Ruth, 1986]

LOA =11.8*0.56 * 1.33 = 7.8 mg/m?®

(The concentration Level leading to distinct Odour
Awareness (I=3) is calculated using the formula: | =2.33 *
log (C/OT) + 0.5. A correction factor of 1.33 is applied to
this value)

The LOA lies below the AGW and LBW values,
and above the VRW.

Other standards and guidelines (1h values in mg/m?, unless otherwise indicated)*

VRW level | AEGL-1 ERPG-1
21 - 2.1
AGW level | AEGL-2 ERPG-2
19 - 63
LBW level | AEGL-3 ERPG-3
160 - 420

IDLH: -

4 Note that the ERPG values as presented here (in mg/m?3) are derived using the conversion factors of the ERPG
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Stofdocument deel A

CAS-nr: 151-56-4 Aziridine CH2-CHz(-N-)H, cycl VN-nr: 1185
(gestabiliseerd)
GEVI: 663
Synoniemen: ethyleenimine (Engels: Ethylenimine) Status: B-stof
Interventiewaarden 10 min. [ 30 min. 1 uur 2 uur 4 uur 8 uur
Voorlichtingsrichtwaarden VRW (mg/m3) NA NA NA NA NA NA
Alarmeringsgrenswaarden  AGW (mg/m?®) 25 10 5,7 3,2 1,8 1,0
Levensbedreigende waarden LBW (mg/m?3) 68 27 15 8,5 4,8 2,7
Datum vaststelling: 13-05-2009 Conversiefactor: 1 mg/m® = 0,558 ppm; 1 ppm = 1,79 mg/m®

Explosiegrens: LEL= 3,3 vol% = 59.000 mg/m3 Geur: stekende ammoniakgeur

LOA: 19,6 mg/m3

Fysisch-chemische eigenschappen Overige informatie

Uiterlijk: Kleurloze vloeistof
Brand: Zeer brandgevaarlijk. Kans
op explosie door contact met zuren
of kooldioxide.

Molecuulmassa: 43,07 g/mol
Zuurgraad: Geen data

Publieke grenswaarde:
0,0009 mg/m2 (8 uur)

LogKow: -0,3 MAK: niet afgeleid

Relatieve dichtheid van verzadigd
damp-lucht mengsel: 1,1

Wateroplosbaarheid:  Volledig
Verzadigde dampdruk: 215 mbar

TLV-TWA: 0,90 mg/m3
huid

Toxicologische eigenschappen

Toxiciteit bij eenmalige, inhalatoire blootstelling
= Aziridine veroorzaakt irritatie van de ogen en

Effecten bij inhalatoire blootstelling

Onder AGW:  mogelijk 00g-en bovenste bovenste en onderste luchtwegen.
luchtwegirritatie = Aziridine kan longoedeem veroorzaken. De
AGW — LBW- onderste luchtwegirritatie, hoesten, verschijnselen hiervan kunnen vertraagd optreden
benauwdheid, longoedeem en versterkt worden door lichamelijke inspanning.
= Het optreden van nierschade na blootstelling aan
Boven LBW: ademnood, convulsies, sterfte. aziridine is beschreven.

Effecten bij blootstelling aan viloeistof

Huidcontact: bijtend, roodheid, blaren, ernstige
brandwonden.
De stof kan door de huid worden opgenomen!

Carcinogeniteit

IARC classificatie: 2B
CRP: niet afgeleid

Oogcontact: bijtend, roodheid en pijn,
hoornvliesbeschadiging, ernstige brandwonden.

Beknopte medische informatie

Ontsmetting damp:
algemeen: frisse lucht, rust, halfzittende houding en direct spoedeisende hulp inzetten.
ogen: minimaal 15 min. spoelen met water (evt. contactlenzen verwijderen), dan naar oogarts brengen.

Ontsmetting vloeistof:

huid: bij verbranding aan de huid vastgeplakte kleding NIET lostrekken, eerst spoelen met veel water, dan
pas kleding uittrekken, daarna weer spoelen en direct spoedeisende medische hulp inzetten.

ogen: minimaal 15 min. spoelen met water (evt. contactlenzen verwijderen), dan naar oogarts brengen,
blijven spoelen tijdens vervoer.

inslikken: mond laten spoelen (uitspugen!), rust, GEEN braken opwekken, niet laten drinken, specifieke

behandeling en direct spoedeisende medische hulp inzetten.
Specifieke behandeling en materialen: geen

Neem contact op met het NVIC (Tel: 030 - 274 8888) voor informatie met betrekking tot medisch handelen.
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Stofdocument deel B

CAS-nr: 151-56-4 Ethylenimine CH2-CH2z(-N-)H, cycl UN-nr: 1185
(stabilised)

Basis for the Dutch Intervention Values

VRW: AEGL value is adopted, 2h value added
AGW: Same point of departure as for AEGL-2, different value for n, 2h value added
LBW: Same point of departure as for AEGL-3, different value for n, 2h value added

Date: 13-05-2009 | AEGL document: Final, 2010

Dutch Intervention Values (mg/m3)

10 min 30 min 1h 2h 4 h 8h End point
VRW NR NR NR NR NR NR | (no data available)
AGW 25 10 57 3.2 1.8 1.0 | Threshold of respiratory difficulty

LBW 68 27 15 8.5 4.8 27 LCo1 value for lethality animals

Derivation of the Dutch Intervention Values

VRW: Data were not available for deriving VRW values for ethylenimine; therefore, no values are
recommended. The absence of VRW values does not imply that exposures below the AGW are
without adverse health effects.

AGW: The AGW was based on extreme respiratory difficulty in rats and guinea pigs exposed to 25 ppm (45
mg/m?3) for more than 3 hours. The next lowest concentration of 10 ppm (18 mg/m?), which caused
no respiratory difficulty in guinea pigs during 4 hour exposure, was used to derive AGW values. Data
from the rat study were not used, since no NOEL was available. A total uncertainty factor of 10 was
applied, consisting of an interspecies factor of 3 and an intraspecies factor of 3. An interspecies
uncertainty factor of 3 was applied because ethylenimine is a very reactive direct-acting alkylating
agent, and the AGW effects would most likely be confined to the respiratory tract. Respiratory tract
damage appears to be due to a direct effect of an alkylating agent on the respiratory epithelium, and
this mechanism is not expected to be much different among species. An intraspecies uncertainty
factor of 3 was applied because the effects caused by a very reactive alkylating agent such as
ethylenmine are not expected to vary considerably among individuals. AGW values were time-scaled
using the relationship C"x t = k, where n = 1.2 (the same as for LBW).

LBW: The LBW was based on rat lethality data. The LCo1 value for an 8-hour exposure was 15 ppm (27
mg/m?3). A total uncertainty factor of 10 was applied, consisting of an interspecies factor of 3 and an
intraspecies factor of 3. An interspecies uncertainty factor of 3 was applied, based on the same
rationale described for AGW derivation. Additionally, LCso values for three test animal species were
within a factor of 2 of each other. An intraspecies uncertainty factor of 3 was applied based on the
same rationale described for AGW derivation. LBW values were time-scaled using the relationship
C"x t = k, where n = 1.2 (derived from rat lethality data).

Additional toxicological information (including relevant results of a general literature search, if any)

Toxicity due to exposure to ethylenimine is generally delayed and includes irritation to contact organs (skin,
eyes, oral cavity, and upper and lower respiratory tract), systemic toxicity, and death depending upon the
concentration. At extremely high concentrations, however, irritation to contact organs may occur during or
soon after exposure. The time course of irritation caused by ethylenimine is different from that caused by
primary irritants such as ammonia, which causes an immediate response upon exposure regardless of
concentration.

No data were found on the developmental/reproductive toxicity of ethylenimine.

H300: Fatal if swallowed; H310: Fatal in contact with skin; H314: Causes severe skin burns and eye damage;
H330: Fatal if inhaled; H340: May cause genetic defects; H350: May cause cancer.
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Carcinogenicity and derivation of the CRP value

Odour and derivation of the LOA value

IARC classification: 2B (possibly carcinogenic to humans)
No carcinogenic risk potency (CRP) was derived

Ethylenimine is clastogenic in cultured human cells. An
unconfirmed report noted that no evidence of
carcinogenicity was found among 144 ethylenimine
workers after 40 years of experience. No other
information on the potential carcinogenicity of
ethylenimine in humans was described in the available
literature.

Odour: ammonia-like odour

OTso: 0.698 ppm (1.25 mg/m?3) [AEGL (2010);
van Doorn (2002)]
LOA=11.8*1.25*1.33 =19.6 mg/m?

(The concentration Level leading to distinct Odour
Awareness (I=3) is calculated using the formula: | =
2.33 * log (C/OTs0) + 0.5. A correction factor of 1.33
is applied to this value)

The LOA is reached at the level of the AGW (10
min) and the LBW (10 min and 30 min).

Odour will not serve as a specific warning to the
presence of ethylenimine, because its odour is
similar to that of ammonia.

Other standards and guidelines (1h values in mg/m?, unless otherwise indicated)

VRW level | AEGL-1 ERPG-1 IDLH: 179 mg/m?® (30 minutes).
NR NR Not derived
AGW level | AEGL-2 ERPG-2
5.7 8.2 Not derived
LBW level | AEGL-3 ERPG-3
15 18 Not derived
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CAS-nr: 71-43-2 Benzeen CeHe-cyclisch VN-nr: 1114
GEVI: 33
Synoniemen: Benzol, cyclohexatrieen, fenylhydride (Engels: Benzene) Status: geen
Interventiewaarden 10 min. | 30 min. 1 uur 2 uur 4 uur 8 uur
Voorlichtingsrichtwaarden VRW (mg/m?3) 410 240 170 120 60 30
Alarmeringsgrenswaarden AGW (mg/m?3) 6.400* 3.700 2.600 1.800 1.300 650
Levensbedreigende waarden LBW (mg/m®) | 32.000** [ 18.000* | 13.000* | 9.100* 6.400* 3.200
Datum vaststelling: 06-10-2016 Conversiefactor: 1 mg/m® = 0,308 ppm; 1 ppm = 3,249 mg/m?®

Explosiegrens: 1,2 vol% = 39000 mg/m?
* berekende interventiewaarde hoger dan 10% LEL
** berekende interventiewaarde hoger dan 50% LEL

Geur: typerende, zoete, aromatische geur
LOA: 24 mg/m?

Fysisch-chemische eigenschappen Overige informatie
Uiterlijk: heldere, kleurloze vloeistof Publieke grenswaarde:
. o 3
Brand: zeer brandgevaarlijk Molecuulmassa: 78,1 g/mol 3,25 mg/m° (8 uur) H
MAK: niet afgeleid

Zuurgraad: Geen data TLV-TWA: 1,6 mg/m3
LogKow: 2,1

Relatieve dichtheid van verzadigd Wateroplosbaarheid: 0,18.g/100 ml

damp-lucht mengsel: 1,2 (matig)
Verzadigde dampdruk: 100 mbar

Toxicologische eigenschappen

Effecten bij inhalatoire blootstelling

Onder VRW: lichte oogirritatie

VRW — AGW: irritatie van huid, ogen, neus en keel, lichte
benauwdheid, hoofdpijn, misselijkheid, braken,
vermoeidheid duizeligheid

AGW — LBW: ernstige irritatie van luchtwegen,benauwdheid,
euforie, verwardheid, bewustzijnsdaling,
longoedeem

Boven LBW:  convulsies, coma, ademnood, ademstilstand,

sterfte

Toxiciteit bij eenmalige, inhalatoire blootstelling

= Blootstelling aan benzeen kan leiden tot irritatie aan ogen en
luchtwegen en stoornissen van het centrale zenuwstelsel
(CZS), welke bij hoge concentraties tot ademnood en
overlijden kunnen leiden.

= Bij hoge concentraties kan kortdurende CZS excitatie worden
gevolgd door depressie van het CZS.

= De respiratoire effecten (ademstilstand) voorafgaand aan
sterfte zijn zeer waarschijnlijk een secundaire response op
depressie van het ademhalingscentrum in de hersenen.

= Blootstelling aan benzeen kan longoedeem en chemische
pneumonitis veroorzaken. De verschijnselen hiervan kunnen
vertraagd optreden en versterkt worden door lichamelijke
inspanning.

Effecten bij blootstelling aan vioeistof

Huidcontact.  droge huid, roodheid

Oogcontact: roodheid en pijn

Carcinogeniteit
IARC classificatie: 1
CRP: 2.800 mg/m?

Beknopte medische informatie

Ontsmetting damp
algemeen: frisse lucht, rust, direct spoedeisende medische hulp

Ontsmetting vloeistof
huid: verontreinigde kleding uittrekken, spoelen en wassen

ogen:
inslikken:
inzetten.

Specifieke behandeling en materialen: geen.

inzetten

met water en zeep, arts raadplegen.

minimaal 15 min. spoelen met water (evt. contactlenzen verwijderen), dan naar oogarts brengen.
mond laten spoelen (uitspugen!), GEEN braken opwekken, niet laten drinken, direct spoedeisende medische hulp

Neem contact op met het NVIC (Tel:+31 (0)30 274 8888) voor informatie met betrekking tot medisch handelen
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Stofdocument deel B

CAS-nr: 71-43-2 Benzene CsHe-cyclic UN-nr: 1114

Basis for the Dutch Intervention Values

VRW: AEGL value adopted, 2h value added
AGW: AEGL value adopted, 2h value added
LBW: AEGL value adopted, 2h value added
Date: 06-10-2016 | AEGL interim 2009

Dutch Intervention Values (mg/m3)

10 min 30 min 1h 2h 4h 8h End point
VRW 410 240 170 120 60 30 CNS effects in humans
AGW 6,400* 3,700 2,600 1,800 1,300 650 CNS effects in rats
LBW

32,000** 18,000 13,000  9,100* 6,400* 3,200 | Threshold for lethality in rats

* value higher than 10% of LEL; ** value higher than 50% of LEL

Derivation of the Dutch Intervention Values

VRW:

AGW:

LBW:

The VRW is based on the results of a human volunteer study showing CNS effects. In total 23
volunteers inhaled benzene at levels between 47 and 110 ppm (153 and 357 mg/m?®) through a
facemask for periods up to 2h (sometimes up to 3h). It was reported that the volunteers had no
subjective troubles (volunteers probably did not complain, no active questionnaire involved). The 2h
NOEL of 110 ppm (357 mg/m?) for CNS effects was used as point of departure for the VRW.

The default uncertainty factor of 3 was considered sufficient to account for intraspecies differences.
In contrast to toluene and xylene, benzene does not reach a steady state in blood before 4 hours.
Therefore, for benzene time-scaling should continue over the whole intervention values time frame,
instead of flatlining as is done for other substances acting on the CNS. Though the available data
are insufficient to derive a substance specific value for n, the data on deep narcosis in cats show that
the default value of 3 to extrapolate to shorter durations is too high. Therefore, a n-value of 2 is used
for extrapolation to shorter durations and an n-value of 1 is used for extrapolation to longer
durations.

CNS effects were used as basis for the AGW. Haematotoxicity is not considered suitable endpoint
for the derivation of the AGW values as some of the effects (reduced numbers of circulating cells
and possible unilineage progenitor cells) are reversible. For the haematological effects which are
irreversible (effects on the pluripotent stem cell), no data are available showing effects on the
pluripotent stem cell after a single dose. Furthermore, the database also shows that repeated
exposure rather than a single high exposure is needed to induce the severe and irreversible critical
effect on pluripotent stem cell reduction.

The AGW is based on a NOAEL for CNS effects in rats. Groups of 8 rats were exposed via whole
body inhalation to benzene concentrations of 250, 500, 800, 1500, 2000, 4000 and 5940 ppm
(corresponding to 812, 1624, 2599, 4873, 6497, 12995, 19297 mg/m3; exposure levels were
estimated from figures in paper) applied to each of the exposure concentrations of 1, 2, 3 or 4 hours.
Increased locomotor activity was observed at 12995 mg/m? for 4h, whereas decreased locomotor
activity was observed at 19297 mg/m? for 4h. Increased activity is not considered an AGW-endpoint
but clear decreases in neurobehavioral function are an AGW-endpoint. The 4h exposure to 12995
mg/m?® was therefore considered the highest level causing no AGW-effects and was used as point of
departure. The default total uncertainty factor of 10 (3x3) was considered sufficient to account for
inter- and intraspecies differences. Although the basis for the AGW are CNS-effects, steady state
blood levels for benzene are not attained until 4 hours. Therefore, for benzene time scaling should
be performed over the whole intervention values time frame (see VRW). Time scaling was done
using the equation C" x t = k, with n=1 and n=2 to extrapolate to longer and shorter time points,
respectively (see VRW).

The LBW is based on the same acute rat inhalation study as is used for AGW-derivation. Groups of
8 rats were exposed via whole body inhalation to benzene in concentrations of 250, 500, 800, 1500,
2000, 4000 and 5940 ppm (corresponding to 812, 1624, 2599, 4873, 6497, 12995, 19297 mg/m3,
exposure levels were estimated from figures in paper) applied to each of the exposure
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concentrations of 1, 2, 3 or 4 hours. An exposure of 4h to the highest concentration (19297 mg/m?)
did not result in mortality and was considered a NOEL. This is supported by data from two mice
studies that found no mortality at 4890 ppm (15888 mg/m?3) for 7h or at 5020 ppm (16310 mg/m?) for
8h. An interspecies uncertainty factor of 1 is used. The use of a higher uncertainty factor for
interspecies differences would result in LBW values which are in conflict with human data. The
default uncertainty factor of 3 was considered sufficient to account for intraspecies differences. Time
scaling was done using the equation C" x t = k, with n=1 and n=2 (see VRW) to extrapolate to longer
and shorter time points, respectively. The resulting LBW values are in agreement with the limited
quantitative human experiences from occupational and accidental exposures.

Additional toxicological information (including relevant results of a general literature search, if any)

The mechanism of toxicity of benzene should be viewed separately for acute CNS effects and bone marrow
toxicity. The mechanism of CNS effects of benzene shares many characteristics with halothane. The
concentration of benzene in the brain is probably the pivotal factor for CNS effects. Most likely, the
concentration of benzene in the brain lipid phase determines its CNS depressing effects. The CNS effect is a
continuum from very slight dizziness to narcosis to paralysis of the respiratory center. The mortality data
indicate a small range in concentration between 0 and 100% mortality. The mechanism of haematotoxicity via
bone marrow toxicity of benzene is much more complex and is still a subject of extensive research. In
general, it is expected that some sort of repeated exposure is required to induce these effects. However, little
is known about the actual occurrence of haematological effects after single exposure within the 10-min to 8
hour timeframe of the intervention values.

The data on reproductive and developmental toxicity of benzene inhalation in humans and animals are
inconclusive and are expected to require a repeated exposure pattern.

H304: may be fatal if swallowed and enters airways, H315: Causes skin irritation, H319: Causes serious eye
irritation, H340: May cause genetic defects, H350: may cause cancer, H372: Causes damage to organs

Carcinogenicity and derivation of the CRP value Odour and derivation of the LOA value
IARC classification: 1 (carcinogenic to humans) Odour: characteristic, sweet odour
Derivation of the carcinogenic risk potency (CRP): OTso: 1.53 mg/m3 [AEGL, 2009]

10 risk level after inhalation: 0.013 mg/m3 [AEGL 2009] LOA = 11.8 * OTso * 1.33 = 24 mg/m3

CRP = (10*risk level * average life span in hours)/DRCF (The concentration Level leading to distinct Qdour

Awareness (1=3) is calculated using the formula: | =2.33 *
=(0.013 * 613,200) /2.8 = 2,800 mg/m? log (C/OTs) + 0.5. A correction factor of 1.33 is applied to
this value)
] . ) The LOA is lower than all VRW, AGW and LBW
Benzene has a prominent carcinogenic effect on the values

haematopoetic system.

Other standards and guidelines (1h values in mg/m?®, unless otherwise indicated)

VRW level | AEGL-1 ERPG-1 IDLH: 1,600 (30 min)
170 170 160
AGWevel | AEGL-2 ERPG-2
2,600 2,600 490
LBW level | AEGL-3 ERPG-3
13,000 13,000 3,200
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Stofdocument deel A

CAS-nr: 86290-81-5/8006-61-9 Benzine Cs-C12 VN-nr: 1203
koolwaterstoffen GEVI: 33
Synoniemen: autobenzine (Engels: Gasoline) Status: A-stof
Interventiewaarden 10 min. | 30 min. 1 uur 2 uur 4 uur 8 uur
Voorlichtingsrichtwaarden VRW (mg/m?3) 510 510 510 510 510 510
Alarmeringsgrenswaarden AGW (mg/m?3) 11000 3600 3600 3600 3600 3600
Levensbedreigende waarden LBW (mg/m?) NA NA NA NA NA NA

Datum vaststelling: 31-10-2017 | | Conversiefactor: 1 mg/m* = 0,329 ppm; 1 ppm = 3,037 mg/m3*

Explosiegrens: LEL = 1,4% = 14.000 ppm
~ 67.000 mg/m?
(Damp met lucht exposief)

Geur: typerende geur
LOA: niet afgeleid

Fysisch-chemische eigenschappen Overige informatie

Publieke grenswaarde:
240 mg/m?

MAK: niet afgeleid
TLV-TWA: 1435 mg/m?3

Uiterlijk: kleurloze tot strogele, deels
vluchtige vloeistof
Brand: zeer brandgevaarlijk

Molecuulmassa: ~115 g/mol

Zuurgraad:
LogKow:

Niet afgeleid
2-7

0,01-0,03
g/100 mL
(Zeer slecht)
Verzadigde dampdruk: 50-400 mbar

Relatieve dichtheid van verzadigd

damp-lucht mengsel: 1,15 Wateroplosbaarheid:

Toxicologische eigenschappen

Toxiciteit bij eenmalige, inhalatoire blootstelling

= Blootstelling aan benzine kan leiden tot irritatie
aan ogen en luchtwegen en stoornissen van het
centrale zenuwstelsel (CZS).

= Benzine veroorzaakt depressie van het centrale

zenuwstelsel.

Narcotische effecten worden soms (niet altijd)

voorafgegaan door een excitatiefase (opwinding,

euforie/*high’, delier).

= Benzine bestaat uit vluchtige componenten en de
dampen kunnen door verdringing van zuurstof
verstikkingsgevaar opleveren.

Effecten bij inhalatoire blootstelling

Onder VRW:  oogirritatie, tranen, keelpijn en

hoest
VRW — AGW: euforie, hoofdpijn, duizeligheid

Boven AGW: verwardheid, misselijkheid, "
slaperigheid, bewustzijnsdaling,

convulsies, ademstilstand

Effecten bij blootstelling aan vloeistof

Huidcontact: prikkeling, droge huid, roodheid.
Oogcontact: prikkeling, roodheid en pijn.

Carcinogeniteit

IARC classificatie: 2B
CRP: niet afgeleid

Beknopte medische informatie

Ontsmetting damp
algemeen: frisse lucht, rust, en direct spoedeisende medische hulp inzetten.
Ontsmetting vloeistof

huid: verontreinigde kleding uittrekken, spoelen en wassen met water en zeep, bij klachten arts raadplegen.
ogen: uitspoelen met water (evt. contactlenzen verwijderen).
inslikken:  mond laten spoelen (uitspugen!), GEEN braken opwekken, niet laten drinken en direct spoedeisende

medische hulp inzetten.
Specifieke behandeling en materialen: geen.
Neem contact op met het NVIC (Tel:+31 (0)30 274 8888) voor informatie met betrekking tot medisch handelen

* Deze conversiefactoren zijn berekend op basis van damp (uitgaande van een molecuulmassa van 73 g/mol).
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Stofdocument deel B

CAS-nr: 86290-81-5/8006-61-9 Gasoline C4-C12 hydrocarbons UN-no: 1203

Basis for the Dutch Intervention Values

VRW: Based on information as described in ERPG-document, different values are derived, other time-

points added.

AGW: Based on information as described in ERPG-document, different values are derived, other time-
points added.

LBW: Not recommended.

Date: 31-10-2017 | ERPG, 2008

Dutch Intervention Values (mg/m3)

10 min 30 min 1h 2h 4 h 8h End point

VRW | 510 510 510 510 510 510 | Eye and throat irritation in humans
AGW | 11000 3600 3600 3600 3600 3600 | Unsteadiness and dizziness in humans
LBW NR NR NR NR NR NR | Not recommended

Derivation of the Dutch Intervention Values

VRW: The VRW is based on a human study evaluating the acute irritation during controlled exposure to air
containing gasoline vapour. Male and female volunteers were exposed in various groups to various
concentrations gasoline vapour. At concentrations of 500 ppm (1518 mg/m3) for one hour, tested in 9
males, slight irritation of the eyes and throat were observed. Similar effects were also observed at
900 ppm (2733 mg/m?) for one hour. At 2600 ppm (7895 mg/m?) for one hour, slight dizziness and
transient eye irritation was noticed, whereas 10,700 ppm (32491 mg/m?3) applied for 4-7 minutes via
facemask, resulted in unsteadiness (described as drunkenness). An exposure of 1518 mg/m? for one
hour was used as PoD for deriving the VRW values. The default uncertainty factor of 3 was
considered sufficient to account for intraspecies differences. Time scaling was not applied as eye
and throat irritation is considered to be concentration-dependent rather than concentration x time-
dependent.

AGW: The AGW is based on the same human volunteer study as used for VRW. An exposure of 10,700
ppm (32,491 mg/m?) applied for 4-7 minutes via facemask, resulted in unsteadiness (described as
drunkenness). This was used as POD for deriving the AGW values. The default uncertainty factor of
3 was considered sufficient to account for intraspecies differences. Based on the composition of
gasoline (consisting mostly of C5-C6 paraffins), in line with n-hexane and butane, a steady state
blood concentration is assumed to be reached in approximately 30 minutes. Timescaling was
therefore applied from 10 min to 30 min, for which the 4-7 min exposure duration from the human
study was set equal to a 10 min exposure duration. The AGW-values from 30 min to 8 hour were
flatlined.

LBW: LBW values are not recommended, because no appropriate animal data are available. It is not
apparent that concentrations high enough to cause death can be attained. On the basis of the
likelihood that lethal concentrations cannot be attained and sustained under ambient conditions,
LBW values were not derived.

Additional toxicological information (including relevant results of a general literature search, if any)

Gasoline induces irritation of eyes, nose and throat; dizziness, mucous membrane irritation, anaesthesia, and
central nervous system depression. Death is postulated to be due to either central nervous system
depression due to asphyxia leading to respiratory failure or cardiac sensitization to circulating catecholamines
leading to fatal arrhythmia.

Gasoline is not embryotoxic or reproductive toxic in animals.

H304: May be fatal if swallowed and enters airways; H340: May cause genetic defects; H350: May cause
cancer.
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Carcinogenicity and derivation of the CRP value

Odour and derivation of the LOA value

IARC classification: 2B (possibly carcinogenic to humans)

No carcinogenic risk potency (CRP) was derived.

Odour: characteristic odour
OTso: 2.3 mg/m3 [API, 1994]°
LOA =11.8*OTso * 1.33 = 36 mg/m3

(The concentration Level leading to distinct Odour
Awareness (I=3) is calculated using the formula: | =2.33 *
log (C/OT50) + 0.5. A correction factor of 1.33 is applied to
this value)

The LOA lies below the LBW, AGW, and VRW
values.

Other standards and guidelines (1h values in mg/m?, unless otherwise indicated)®

VRW level | AEGL-1 ERPG-1 IDLH: -
510 - 654
AGW level | AEGL-2 ERPG-2
3600 - 3270
LBWlevel | AEGL-3 ERPG-3
NR - 13,080

5 API (American Petroleum Institute). 1994. Odor threshold studies performed with gasoline and gasoline combined with MTBE, ETBE
and TAME, with cover letter dated 02/22/95. API Publication 4592, prepared by TRC Environmental, Windsor, CT. OTS0557644,

available from the National Technical Information Service, Springfield, VA.

® Note that the ERPG values as presented here (in mg/m?®) are derived using the conversion factors of the ERPG.
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Stofdocument deel A

CAS-nr: 100-44-7 Benzylchloride

Synoniemen: (chloormethyl)benzeen, alfa-chloortolueen (Engels: benzyl chloride)

CsHs-CH2CI (cyclisch) VN-nr: 1738
GEVI: 68
Status: A-stof

Interventiewaarden 10 min. | 30 min. 1 uur 2 uur 4 uur 8 uur
Voorlichtingsrichtwaarden VRW (mg/m?3) 7,0 7,0 7,0 7,0 7,0 7,0
Alarmeringsgrenswaarden AGW (mg/m?) 30 30 30 30 24 12
Levensbedreigende waarden LBW (mg/m3) 200 140 110 89 71 35
Datum vaststelling: 16-12-2010 Conversiefactor: 1 mg/m® = 0,190 ppm; 1 ppm = 5,27 mg/m*

Explosiegrens: LEL = 1,1 vol% = 58.000 mg/m?®

Geur: stekende geur
LOA: 3,4 mg/m?®

Fysisch-chemische eigenschappen

Overige informatie

Uiterlijk: kleurloze vloeistof
Brand: brandbaar Zuurgraad:

LogKow:

Relatieve dichtheid van verzadigd
damp-lucht mengsel: 1,0 :
Verzadigde
dampdruk:

Molecuulmassa:

Wateroplosbaarheid

126,6 g/mol Publieke grenswaarde:
geen data Niet afgeleid
2,3 MAK: 0,2 mg/m3

0,05 g/100 ml

TLV-TWA: 3
(30°C) (niet) 5,3 mg/m

1,2 mbar

Toxicologische eigenschappen

Effecten bij inhalatoire blootstelling

Onder VRW: geen

VRW — AGW: oogirritatie, tranenvioed

AGW — LBW: ernstige oogirritatie, brandende en
pijnlijke ogen, irritatie neus, keel en
luchtwegen, keelpijn, hoesten, niezen,
speekselvloed, benauwdheid,
longoedeem, bewustzijnsdaling

Boven LBW:. ademnood, coma, sterfte

Toxiciteit bij eenmalige, inhalatoire blootstelling

= Benzylchloride werkt irriterend op de ogen en
luchtwegen en veroorzaakt ontsteking van de
slijmvliezen in ogen, neus, mond en longen.

= Benzylchloride kan bij hoge concentraties longoedeem
veroorzaken, waarbij de verschijnselen pas na enkele
uren kunnen optreden en worden versterkt door
lichamelijke inspanning.

= Benzylchloride kan depressie van het centrale
zenuwstelsel veroorzaken.

Effecten bij blootstelling aan vloeistof

Huidcontact: bijtend, roodheid, pijn, ernstige
brandwonden.

Oogcontact: bijtend, roodheid, pijn, slecht zien.

Carcinogeniteit

IARC classificatie: 2A
CRP: niet afgeleid

Beknopte medische informatie

Ontsmetting damp

algemeen: frisse lucht, rust halfzittende houding en direct spoedeisende medische hulp inzetten.

Ontsmetting vloeistof
huid:

ogen:
spoelen tijdens vervoer.

inslikken:
inzetten.

Specifieke behandeling en materialen: geen.

verontreinigde kleding uittrekken, spoelen en wassen met water en zeep en arts raadplegen.
minimaal 15 min. spoelen met water (evt. contactlenzen verwijderen), dan naar oogarts brengen, blijven

mond laten spoelen (uitspugen!), GEEN braken opwekken en direct spoedeisende medische hulp

Neem contact op met het NVIC (tel: +31 (0)30 —274 8888) voor informatie met betrekking tot medisch handelen.
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Stofdocument deel B

CAS-nr: 100-44-7 Benzy| chloride CsHs-CH2CI (cyclic) UN-nr: 1738

Basis for the Dutch Intervention Values

VRW: Same point of departure as for ERPG but different values are derived, other time points added.
AGW: Same point of departure as for ERPG but different values are derived, other time points added

LBW: Based on other (additional) toxicological information than described in ERPG document.

Date: 16-12-2010 | ERPG document, 2006

Dutch Intervention Values (mg/m3)

10 min 30 min 1h 2h 4 h 8h End point
VRW 7.0 7.0 7.0 7.0 7.0 7.0 | Slight eye irritation in humans
AGW 30 30 30 30 24 12 | Eye irritation in humans + 1/3LBW
LBW 200 140 110 89 71 35 | Threshold for lethality in animals

Derivation of the Dutch Intervention Values

VRW:

AGW:

LBW:

Human data were available to derive a VRW value. In a controlled exposure study benzyl chloride
was tested for nasal irritation. Subjects lifted the cover of a small, strongly ventilated hood, placed
their nose into the nose-piece and took one breath. To test eye irritation, subjects held one eye open
to the airstream at the nosepiece for 10 seconds. Nasal irritation was rated as ‘just perceptible’ at 35
ppm (180 mg/m?3). Ocular irritation was ‘just perceptible’ at 8 ppm (42 mg/m?), ‘very unpleasant’ at 17
ppm (90 mg/m?3), ‘painfully strong’ yet voluntarily endurable at 37 ppm (190 mg/m?3), and ‘intolerable’
at 80 ppm (420 mg/m?®). These results are in line with the report of one investigator who noted
severe burning sensation in the eyes and copious tearing when exposed to benzyl chloride at an
estimated nominal concentration of 30 ppm (160 mg/m?3).

As point of departure for the derivation of VRW values, the ‘just perceptible’ ocular irritation observed
at 8 ppm (42 mg/m?) was chosen. Because this level concerns a LOAEL for slight irritation after
exposure for a duration of only 10 seconds, a modifying factor of 2 was applied. To account for
sensitive individuals an intraspecies factor of 3 was used. No time-scaling was performed because
mild irritant effects generally do not vary greatly over time.

Besides the above mentioned study in humans, very few studies describing toxic effects of benzyl
chloride consistent with the definition of AGW are available. For humans, ocular irritation was ‘just
perceptible’ at a 10-second exposure to 8 ppm (42 mg/m?), ‘very unpleasant’ at 17 ppm (90 mg/m?),
‘painfully strong’ yet voluntarily endurable at 37 ppm (190 mg/m?), and ‘intolerable’ at 80 ppm (420
mg/m3). Eye irritation was observed in all cats exposed for 8 hours to concentrations of benzyl
chloride ranging from 160 to 7000 mg/m?® (1-3 per concentration); cats closed their eyes within 30
min. Rabbits exposed to 10 ppm (53 mg/m?) benzyl chloride for 6 hr initially breathed rapidly, then
rested quietly with no further observed signs of eye irritation.

The eye closure observed in a cat at 160 mg/m?® after 30 min of exposure is above the effects
addressed by the AGW. Human data show that brief exposure to 90 mg/m?® is experienced as
unpleasant and to 190 mg/m? as painfully strong yet voluntarily endurable. The concentration of 90
mg/m3 is used as POD for AGW derivation. An intraspecies factor of 3 each was applied, because
irritant effects are not expected to vary greatly between species or individuals. Since the effect of eye
irritation is not expected to change over time the same AGW of 30 mg/m? is derived for time points
10min — 2h. For time points 4h and 8h this value was considered too high. The AGW for 4h and 8h
was calculated as 1/3 of LBW.

The LBW values were derived from an additional rat lethality study that was not described in the
ERPG document (Bayer, 1979; due to confidentiality no access to complete study report). Groups of
10 rats/sex/group were exposed for 4 hours to 190, 504, 708, 1453 and 1980 mg/m? benzyl chloride.
Total lethality was 0, 0, 0, 6 and 9 out of 20 rats, respectively. In addition, a 60-min exposure to 2343
mg/m? resulted in 2/20 deaths; this data point was not further considered for LBW derivation. The 4-
hour LCo1 value was calculated by Doseresp to be 709 mg/m®.To account for differences between
species and for sensitive individuals, interspecies and intraspecies factors of 3 each were used (total
factor of 10). Time scaling was performed using the equation C" x t = k, using the default values for n
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of 1 and 3 to extrapolate to longer and shorter exposure durations respectively.

Additional toxicological information (including relevant results of a general literature search, if any)

No information concerning reproduction toxicity after inhalation of benzyl chloride was found. In an oral
reproduction toxicity study the only statistically significant observation in fetuses was reduced crown-rump
length at 100 mg/kg, given daily on days 6 through 15 of gestation. Benzyl chloride did not statistically
increase the number of skeletal and visceral variations.

H302: Harmful if swallowed; H315: Causes skin irritation; H318: May cause serious eye damage; H331: Toxic
if inhaled; H335: May cause respiratory irritation; H350: May cause cancer; H373: may cause damage to

organs through prolonged or repeated exposure

Carcinogenicity and derivation of the CRP value

Odour and derivation of the LOA value

IARC classification: 2A (probably carcinogenic to

humans)

No carcinogenic risk potency (CRP) was derived.

No chronic inhalation toxicity/carcinogenicity studies were
found. Chronic oral toxicity studies showed carcinogenic
properties of benzyl choride in experimental animals.

Odour: pungent

OTso: 0.216 mg/m? [AIHA]
LOA = 11.8 * OTso * 1.33 = 3.4 mg/m®

(The concentration Level leading to distinct Odour

Awareness (1=3) is calculated using the formula: | =2.33 *
log (C/OTs) + 0.5. A correction factor of 1.33 is applied to
this value)

The LOA is lower than the derived VRW values
and hence odour perception may occur at
exposure levels below the VRW.

Other standards and guidelines (1h values in mg/m?, unless otherwise indicated)

VRW level | AEGL-1 ERPG-1 IDLH: 53 (30 minutes)
7.0 not derived 5.3
AGW level | AEGL-2 ERPG-2
30 not derived 53
LBW level | AEGL-3 ERPG-3
110 not derived 260
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Stofdocument deel A

CAS-nr: 10294-33-4 Boriumtribromide BBr3 VN-nr: 2692

GEVI: X88
Synoniemen: tribroomboraan, boortribromide, trona (Engels: boron tribromide) Status: A-stof
Interventiewaarden 10 min. | 30 min. 1 uur 2 uur 4 uur 8 uur
Voorlichtingsrichtwaarden VRW (mg/m3) & 3,5 3,5 15 3,5 3,5
Alarmeringsgrenswaarden  AGW (mg/m?®) 480 230 140 90 56 56
Levensbedreigende waarden LBW (mg/m?®) 1400 690 430 270 170 170
Datum vaststelling: November 2015 Conversiefactor: 1 mg/m? = 0,0959 ppm; 1 ppm =10,4 mg/m?3

Explosiegrens: geen data

Boriumtribromide ontleedt zeer heftig tot explosief bij
contact met water, alcoholen, aminen en carbonzuren
onder vorming van giftige en bijtende dampen (o.a.
broomwaterstof) met kans (indirect) op brand en
explosie.

Geur: scherpe, irriterende geur

LOA: niet afgeleid; mogelijk kan de geur beneden
AGW niveau waargenomen worden

Fysisch-chemische eigenschappen

Overige informatie

Uiterlijk: kleurloos rokende vloeistof
Brand: niet brandbaar

Relatieve dichtheid van verzadigd damp-

Molecuulmassa: 250,6 g/mol Publieke grenswaarde:

Zuurgraad: Geen data niet afgeleid

LogKow: Geen data MAK: niet afgeleid
TLV-TWA: niet afgelei

Wateroplosbaarheid: reactie hiet afgeleid

lucht mengsel: 1,5

Verzadigde dampdruk:

TLV-Ceiling: 10,4 mg/m?
72 mbar

Toxicologische eigenschappen

Effecten bij inhalatoire blootstelling

Onder VRW: geen klachten

VRW — AGW: lichte tot matige neus-, keel-, oog en
huidirritatie, hoesten, tranenvioed

AGW — LBW: matige tot ernstige irritatie van neus, keel,
ogen en huid. Irritatie onderste
luchtwegen, druk op de borst, piepende
ademhaling, benauwdheid, longoedeem

Boven LBW: ademnood, bloed ophoesten, sterfte

Toxiciteit bij eenmalige, inhalatoire blootstelling

= Boriumtribromide ontleedt in aanwezigheid van water of
vochtige lucht zeer heftig tot broomwaterstof en boorzuur.

= De toxiciteit van boriumtribromide wordt bepaald door de
vorming van broomwaterstof.

= Broomwaterstof is corrosief/irriterende voor ogen, huid en
slijmvliezen.

= Bij inhalatie kan broomwaterstof longontsteking en/of
longoedeem veroorzaken waarbij de verschijnselen pas
na enkele uren kunnen optreden en versterkt kunnen
worden door lichamelijke inspanning.

Effecten bij blootstelling aan vloeistof Carcinogeniteit

Huidcontact: bijtend, roodheid en pijn, brandwonden IARC classificatie: niet geclassificeerd

Oogcontact: bijtend, verlies van gezichtsvermogen, ernstige CRP: niet afgeleid

brandwonden.

Beknopte medische informatie

Ontsmetting damp
algemeen:

Ontsmetting vloeistof

frisse lucht, rust, halfzittende houding en direct spoedeisende medische hulp inzetten.

bij verbranding aan de huid vastgeplakte kleding NIET lostrekken, spoelen met veel water / kleding verwijderen

en direct spoedeisende medische hulp inzetten. (N.B. voorzichtigheid is geboden aangezien de stof explosief

huid:

met water kan reageren)
ogen:

tildens vervoer.
inslikken:

Specifieke behandeling en materialen: geen.

minimaal 15 min. spoelen met water (evt. contactlenzen verwijderen), dan naar oogarts brengen, blijven spoelen

mond laten spoelen (uitspugen!), rust, GEEN braken opwekken en direct spoedeisende medische hulp inzetten.

Neem contact op met het NVIC (tel: +31 (0)30 —274 8888) voor informatie met betrekking tot medisch handelen.
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Stofdocument deel B

CAS-nr: 10294-33-4 Boron tribromide BBrs UN-nr:2692

Basis for the Dutch Intervention Values

VRW: Based on hydrogen bromide values, in accordance with AEGL, 2h value added

AGW: Same rationale than AEGL (analogy with hydrogen bromide values, one third of LBW values), 2h value
added

LBW: Same rationale than AEGL (analogy with hydrogen bromide values), but using different value for n,
2h value added

Date: November 2015 | AEGL document: Final, 2014

Dutch Intervention Values (mg/m?)

10 min 30 min 1h 2h 4 h 8h End point
VRW 35 3.5 35 3.5 3.5 3.5 Analogy with hydrogen bromide;
slight irritation (nose) in humans
AGW | 480 230 140 90 56 56 | Analogy with hydrogen bromide;
One third of LBW values
LBW | 1400 690 430 270 170 170 | Analogy with hydrogen bromide;

threshold for lethality animals

Derivation of the Dutch Intervention Values

VRW:

AGW:

LBW:

No human or animal data were available to derive VRW values for boron tribromide as the reactive
nature of boron tribromide precludes toxicity testing. VRW values for hydrogen bromide will be used
(on ppm-basis) to derive VRW values for boron tribromide. The use of hydrogen bromide as a
surrogate for boron tribromide was deemed appropriate since it is believed that the hydrolysis
product, HBr, is responsible for the adverse effects. Based on the knowledge that one mole of boron
tribromide hydrolyzes into three moles of HBr in moist air, the boron tribromide VRW was derived by
dividing the HBr VRW of 1 ppm by 3.

Derivation of VRW values for HBr

The threshold for nose irritation in humans inhaling 3 ppm (10 mg/m?3) HBr for several minutes was
selected as the basis for the VRW. This concentration was considered a NOAEL for notable
discomfort. The default uncertainty factor for intraspecies differences of 3 was considered sufficient..
Because adaptation to slight irritation occurs, the resulting 1 ppm concentration was used for all
exposure durations. This value was also considered to be protective to asthmatics, because at low
concentrations HBr is scrubbed well in the upper nasal passage. The 1 ppm concentration is
supported by the VRW values of other hydrogen halides of 1.0 and 1.8 ppm for HF and HCI,
respectively.

No human or animal data on boron tribromide were available to derive AGW values. Therefore, the
AGW values for boron tribromide were based on the AGW values for HBr.

Derivation of AGW values for HBr

The AGW values for the 10-min, 30-min, 1-, 2-, 4- and 8-hour time points were derived by dividing
the LBW values by a factor of 3 due to the absence of suitable data. The only study of HBr that
addressed effects that meet the definition of an AGW, severe nasal lesions, was a study on
hydrogen halides by Stavert et al. (1991). Nevertheless, this study was not considered a suitable
basis for derivation of AGW values because 8% of the animals died after exposure to HBr at 1300
ppm (4375 mg/m?), only one concentration was tested and the number of animals tested was not
specified.

No human or animal data on boron tribromide were available to derive LBW values. Therefore, the
LBW values for boron tribromide were based on the LBW values for HBr. The use of hydrogen
bromide as a surrogate for boron tribromide was deemed appropriate since it is believed that the
hydrolysis product, HBr, is responsible for the adverse effects. Based on the knowledge that one
mole of boron tribromide hydrolyzes into three moles of HBr in moist air, the boron tribromide LBW
was derived by dividing the HBr LBW of 1 ppm by 3.
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Derivation of LBW values for HBr

The basis for the LBW values was the 1-hour BMCLos of 1239 ppm (4170 mg/m?3) and the BMCo1 of
1456 ppm (4900 mg/m?3) for HBr in rats. The 1-hour BMCLos of 1239 ppm (4170 mg/m?®) was chosen
as the point of departure. The default total uncertainty factor of 10 (3x3) was considered sufficient to
account for inter- and intraspecies differences. In contrast to the AEGL, the basis for time scaling,
using the equation C" x t =k, was derived from data from the more robuste dataset of the
toxicological comparable chemical, HCI, providing an n-value of 1.48 to scale to shorter and longer
time points. To maintain consistency with other hydrogen halogenides, the 8 hour value was set
equal to the 4 hour value, as performed for the most potent hydrogen halogenide HF.

Additional toxicological information (including relevant results of a general literature search, if any)

The mechanism of toxicity of boron tribromide appears to be related to the formation of hydrobromic acid
(HBr). HBr is a severe irritant to the eyes, skin, and nasal passages; high concentration may penetrate to the
lungs resulting in edema and hemorrhage. Boron tribromide undergoes rapid hydrolysis in the presence of
water or moist air, producing heat, HBr, and boric acid. No information on the hydrolysis half-life was located,
but reaction with water or moisture in the air is rapid and complete.

Based on the fact that one mole of BBrs breaks down into three moles of HBr, the toxicity of HBr and related
hydrogen halides are relevant. Although the data base for HBr is sparse, additional data on the toxicity of HBr
relative to those of hydrogen fluoride (HF) and hydrogen chloride (HCI) were available for comparison
purposes. The data bases for HCI and HF are robust. For the endpoint of lethality, the relative toxicities to the
rat and mouse are in the order of HF>HBr>HCI. When considering sublethal concentrations the severity and
extent of the lesions to the upper respiratory tract were in the order HF>HCI>HBr, although the severity and
extent of the lesions were very similar among the three chemicals. The data also showed that all three
chemicals are well scrubbed in the upper respiratory passages.

Individuals with asthma may respond to exposure to respiratory irritants such as HBr and HCI with increased
bronchial responsiveness, but no information on the relative susceptibility to healthy individuals was located
Stress and physical activity may cause greater deposition and pulmonary irritation than when a individual is at
rest.

No information regarding reproductive and/or developmental toxicity was located for boron tribromide or HBr.

H300: Fatal if swallowed; H314: Causes severe skin burns and eye damage; H330: Fatal if inhaled.

Carcinogenicity and derivation of the CRP value Odour and derivation of the LOA value

IARC classification: not classified Odour: a sharp or acrid, irritating odour

No carcinogenic risk potency (CRP) was derived. By analogy with hydrogen bromide, the acrid odour of
boron tribromide should be detectable at 2 ppm (21
mg/m?3; between VRW and AGW level), but data
were insufficient to derive a LOA.

No information on genotoxicity and chronic
toxicity/carcinogenicity in animals was located for HBr.

Other standards and guidelines (1h values in mg/m?, unless otherwise indicated)

VRW level AEGL-1 ERPG-1 IDLH: not derived
3.5 3.4 not derived

AGW level AEGL-2 ERPG-2
140 140 not derived

LBW level AEGL-3 ERPG-3
430 420 not derived
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Stofdocument deel A

- . . VN-nr: 1008
AS-nr: 7637-07-2 BF I
CAS-nr: 7637-0 Boriumtrifluoride 3 GEVI: 268
Synoniemen: trifluorboraan, boortrifluoride, boorfluoride (Engels: boron trifluoride) Status: B-stof
Interventiewaarden 10 min. 30 min. 1 uur 2 uur 4 uur 8 uur
Voorlichtingsrichtwaarden VRW (mg/m?3) 2,5 2,5 2,5 2,5 2,5 2,5
Alarmeringsgrenswaarden AGW (mg/m?) 53 37 29 23 18 9,2
Levensbedreigende waarden LBW (mg/m?3) 160 110 88 70 55 28
Datum vaststelling: 28-11-2008 Conversiefactor: 1 mg/m? = 0,355 ppm; 1 ppm = 2,82 mg/m?3
Explosiegrens: geen data Geur: Gerapporteerd als penetrante, verstikkende
geur en als prettige, zure geur
LOA: niet afgeleid
Fysisch-chemische eigenschappen Overige informatie
Uiterlijk: Kleurloos gas. Vormt Molecuulmassa: 67,8 g/mol Publieke grenswaarde:
nevels aan de lucht. Zuurgraad: geen data niet afgeleid
Brand: Niet brandbaar LogKow: geen data MAK: niet afgeleid
Relatieve dichtheid van verzadigd Wateroplosbaarheid:  Reactie TLV-TWA: 3 mg/m?3
damp-lucht mengsel: 2,4 Verzadigde dampdruk: geen data (ceiling)
Toxicologische eigenschappen
Effecten bij inhalatoire blootstelling Toxiciteit bij eenmalige, inhalatoire blootstelling
= Boriumtrifluoride werkt irriterend op de ogen en
Onder VRW:  geen effecten luchtwegen. Ernstige irritatie aan de luchtwegen
) o door  boriumtrifluoride  kan  leiden  tot
VRW — AGW: lichte tot matige irritatie aan keel en ontstekingen, ademhalingsmoeilijkheden,
bovenste luchtwegen longoedeem en sterfte.
= Inhalatie van hoge concentraties
AGW — LBW: matige tot ernstige irritatie aan boriumtrifluoride kan aanleiding geven tot
ogen en luchtwegen, benauwdheid, oedeemvorming van de larynx en glottis, met het

risico van verstikking.
» Boriumtrifluoride kan waarschijnlijk type |
Boven LBW:  Chemische pneumonitis, inhalatoire intoxicatie veroorzaken.
longoedeem, sterfte = Blootstelling aan Bor_lumtrlfluonde k_an
longoedeem en chemische pneumonitis
veroorzaken. De verschijnselen hiervan kunnen
vertraagd optreden en versterkt worden door
lichamelijke inspanning.

glottis- en larynxoedeem

Effecten bij blootstelling aan vioeistof Carcinogeniteit
Huidcontact:bijtend, roodheid, branderig gevoel, IARC classificatie: niet geclassificeerd
pijn CRP: n.v.t.

Oogcontact: bijtend, roodheid, pijn, slecht zien

Beknopte medische informatie

Ontsmetting damp
algemeen: frisse lucht, rust, halfzittende houding en direct spoedeisende medische hulp inzetten.
ogen: minimaal 15 min. spoelen met water (evt. contactlenzen verwijderen), dan naar oogarts

brengen, blijven spoelen tijdens vervoer.
Ontsmetting vloeistof

huid: verontreinigde kleding uittrekken, minimaal 20 min. spoelen met veel water of douchen en arts
raadplegen.
ogen: minimaal 15 min. spoelen met water (evt. contactlenzen verwijderen), dan naar oogarts

brengen, blijven spoelen tijdens vervoer.
inslikken: n.v.t. (gas)
Specifieke behandeling en materialen: geen.
Neem contact op met het NVIC (Tel: 030 - 274 8888) voor informatie met betrekking tot medisch handelen
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Stofdocument deel B

CAS-nr: 7637-07-2 Boron trifluoride BF3 UN-nr: 1008

Basis for the Dutch Intervention Values

VRW: AEGL value is adopted, 2h value added

AGW: AEGL value adopted (except 10 min value for which time scaling was applied), 2hr value added
LBW: AEGL value adopted (except 10 min value for which time scaling was applied), 2hr value added
Date:28-11-2008 | AEGL document: Final, 2009

Dutch Intervention Values (mg/m3)

10 min 30 min 1h 2h 4 h 8h End point
VRW 2.5 2.5 2.5 2.5 2.5 2.5 | Threshold of irritation
AGW 53 37 29 23 18 9.2 | (one-third of LBW values)
LBW 160 110 88 70 55 28 | Threshold of lethality in animals

Derivation of the Dutch Intervention Values

VRW:

AGW:

LBW:

The VRW is based on a NOAEL for irritation. Rats exposed for 4 hours to boron trifluoride hydrate
vapour/aerosol at a concentration of 24.6 mg/m? had no abnormal findings, while rats exposed to the
next higher concentration of 74.4 mg/m?® had histopathological changes in the larynx and tracheal
bifurcation indicative of irritation. The concentration of 24.6 mg/m3 therefore represents a threshold
for notable irritation and is the point of departure for the VRW derivation. A total uncertainty factor of
10 was applied. The irritation is a direct contact effect; therefore, an interspecies uncertainty factor of
3 was applied because the mechanism of action is not expected to vary among species. An
intraspecies uncertainty factor of 3 was applied because the mechanism of action is not expected to
vary greatly in subpopulations. The derived value was set equal at all time points because the
endpoint is a threshold level for mild irritation.

Acute toxicity data meeting the definition of an AGW defined endpoint was not available. Therefore,
the LBW values were divided by 3 to obtain a reasonable estimate. Dividing the LBW values by 3 is
reasonable based on the steep dose-response curve for lethality: 3/10 rats died at 1010 mg/m3,
while 9/10 rats died at 1540 mg/m?3. In contrast to the 10 minute AEGL-2 value, time scaling was also
applied for the 10 minute AGW value.

The resulting AGW values are supported by the histopathological findings in rats exposed for 4
hours to 74.4 mg/mg? that were indicative of mild irritation only. Considering that this is an effect less
severe than the AGW a total uncertainty factor of 3 would have sufficed, leading to a comparable 4 h
AGW.

The LBW derivation is based on 4-hour lethality data in rats, with a calculated BMCLos value of 553
mg/m? (exposures were to liquid aerosols of boron trifluoride dihydrate; concentrations reported are
based on boron ftrifluoride). Because boron trifluoride is a corrosive irritant, an interspecies
uncertainty factor of 3 and an intraspecies uncertainty factor of 3 were applied because the
mechanism of action (irritation) is not expected to vary greatly among species or among
subpopulations, respectively. An intraspecies uncertainty factor of 3 is also supported by the steep
dose-response curve for lethality, which indicates there is not much variability in the response within
a population. Because the irritation occurring at the LBW level is no longer mild, but rather severe
irritation leading to death, the point of departure is not set equal across all time-points. Time scaling
was performed using C" * t = k, with the default values of n = 1 and n = 3 for extrapolation to longer
and shorter exposure durations, respectively. In contrast to the 10 minute AEGL-3 value, time
scaling was also applied for the 10 minute LBW value.

Additional toxicological information (including relevant results of a general literature search, if any)

No definitive data were found addressing any aspects of boron trifluoride toxicity in humans.

Clinical signs observed in rats during a 4 hour exposure to 1000-1500 mg/m? boron trifluoride included
reduced activity, closed eyes, excessive lacrimation, and excessive oral and nasal discharge. The high
concentration group also exhibited gasping. Four-hours post exposure, clinical signs of respiratory distress
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(dry rales, moist rales, gasping) and/or irritation (excessive oral and nasal discharge and lacrimation) were
noted in most of the exposed animals. Mortality was observed in all dosage groups.

No data were found regarding the potential for boron trifluoride exposure to cause developmental or
reproductive effects in humans or experimental animals.

H314: Causes severe skin burns and eye damage; H330: Fatal if inhaled.

Carcinogenicity and derivation of the CRP value Odour and derivation of the LOA value

Odour: Reported as a pungent, suffocating
odour and as a pleasant, acrid odour.

IARC classification: not classified
No carcinogenic risk potency (CRP) was derived.

No data were found regarding the potential for boron| [No LOA was derived due to lack of reliable
trifluoride to cause cancer in humans or in experimental | |data.
animals.

Other standards and guidelines (1h values in mg/m?®, unless otherwise indicated)

VRW level | AEGL-1 ERPG-1 IDLH: 71 mg/m? (30 minutes)
2.5 25 2

AGW level | AEGL-2 ERPG-2
29 29 30

LBWlevel | AEGL-3 ERPG-3
88 88 100
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Stofdocument deel A

CAS-nr: 7726-95-6 Broom Br-Br VN-nr: 1744
GEVI: 886
Synoniemen: (Eng.: Bromine) Status: B-stof
Interventiewaarden 10 min. 30 min. 1 uur 2 uur 4 uur 8 uur
Voorlichtingsrichtwaarden VRW (mg/m?) 3,3 3,3 3,3 3,3 3,3 3,3
Alarmeringsgrenswaarden AGW (mg/m?) 33 19 13 9,4 6,6 4,7
Levensbedreigende waarden ~ LBW (mg/m°) 640 250 130 73 40 22

Datum vaststelling: 24-09-2009 |

| Conversiefactor: 1 mg/m3 = 0,150 ppm; 1 ppm = 6,65 mg/m?

Explosiegrens: kans op explosie door reacties;
geen explosiegrenzen beschikbaar

Geur: stekende geur

LOA: 1,1 mg/m?

Fysisch-chemische eigenschappen Overige informatie
Uiterlijk: roodbruine, rokende vloeistof Molecuulmassa: 159,8 g/mol Publieke grenswaarde:
met een stekende geur Zuurgraad: Geen data 0,2 mg/m?3 (15 min)
Brand: niet brandbaar LogKow: Geen data MAK: niet afgeleid
Relatieve dichtheid van verzadigd Wateroplosbaarheid: 3,6 g/100 ml TLV-TWA: 0,65 mg/m?
damp-lucht mengsel: 2,0 (matig)

Verzadigde dampdruk: 233 mbar

Toxicologische eigenschappen

Effecten bij inhalatoire blootstelling
Onder VRW:

VRW — AGW: oog- en luchtwegirritatie, tranenvloed,
hoesten

mogelijk lichte tranenvloed

AGW — LBW: ernstige oog- en luchtwegirritatie,
benauwdheid, chemische pneumonitis,
longoedeem

Boven LBW: sterfte

Toxiciteit bij eenmalige, inhalatoire

blootstelling

= Broom werkt irriterend op de slijmvliezen van o.a.
ogen en luchtwegen.

= Blootstelling aan broom kan longoedeem en
chemische pneumonitis veroorzaken. De
verschijnselen hiervan kunnen vertraagd optreden
en versterkt worden door lichamelijke inspanning.

Effecten bij blootstelling aan vioeistof

Huidcontact: bijtend, roodheid en pijn, ernstige
brandwonden, moeilijk genezend.

Oogcontact:
brandwonden.

bijtend, roodheid, pijn, slecht zien, ernstige

Carcinogeniteit
IARC classificatie: niet geclassificeerd
CRP: niet afgeleid

Beknopte medische informatie

Ontsmetting damp

algemeen: frisse lucht, rust, halfzittende houding en direct spoedeisende medische hulp inzetten.

ogen:
spoelen tijdens vervoer.

Ontsmetting vloeistof
huid:

minimaal 15 min. spoelen met water (evt. contactlenzen verwijderen), dan naar oogarts brengen, blijven

Bij verbranding aan de huid (vastgeplakte) kleding NIET lostrekken, eerst spoelen met veel water, dan

pas kleding uittrekken, daarna weer spoelen en direct spoedeisende medische hulp inzetten. LET OP:
De stof is sterk oxiderend en kan daardoor de kleding doen ontbranden.

ogen:
spoelen tijdens vervoer.

inslikken:
inzetten.

Ontsmetting bij inademen/inslikken

Minimaal 15 min. spoelen met water (evt. contactlenzen verwijderen), dan naar oogarts brengen. Blijven

Mond laten spoelen (uitspugen!), GEEN braken opwekken en direct spoedeisende medische hulp

Inademing/inslikken kan tevens leiden tot larynx- en glottisoedeem, met risico op verstikking (asfyxie) door zwellingen in de keel.
Intubatie (borgen van vrije luchtwegen), eventueel gevolgd door beademing moeten in ernstige gevallen z.s.m. worden uitgevoerd
(door specialisten). Vandaar de noodzaak om direct spoedeisende medische hulp in te roepen.

Specifieke behandeling en materialen: geen.

Neem contact op met het NVIC (Tel: 030 - 274 8888) voor informatie met betrekking tot medisch handelen
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Stofdocument deel B

CAS-nr: 7726-95-6 Bromine Br-Br UN-nr: 1744

Basis for the Dutch Intervention Values

VRW:  Different point of departure than AEGL values, 2 hr value added
AGW: Different point of departure than AEGL values, 2 hr value added
LBW: Different point of departure than AEGL values, 2 hr value added
Date: 24-09-2009 | AEGL document: Final, 2010

Dutch Intervention Values (mg/m?)

10 min 30 min 1h 2h 4 h 8h End point
VRW 33 33 3.3 3.3 33 3.3 | Analogy with chlorine; Mild, transient
effects on pulmonary function (humans)
AGW 33 19 13 9.4 6.6 4.7 | Analogy with chlorine; Shortness of breath
in sensitive human subject
LBW

640 250 130 73 40 22 Analogy with chlorine; Calculated threshold
for lethality in animals (rats).

Derivation of the Dutch Intervention Values

VRW:

AGW:

Much of the data on bromine is old, unreferenced, anecdotal or conflicting. The bromine VRW levels were based
on the chlorine VRW on a ppm-basis. This is in contrast to the derivation of the AEGL-1 levels.

Chlorine is considered to have a higher reactivity as compared to bromine. By using the same point of departure
as for the bromine AEGL-1 levels, the resulting VRW-levels of bromine would be lower as compared to the VRW
level (and AEGL-1 level) of chlorine. The AEGL-1 for bromine was based on exposure of 20 healthy human
subjects to concentrations of 0.1 to 0.9 ppm (0.67 to 6.0 mg/m?), for up to 60 minutes. Eye irritation, but no nose
or throat irritation, occurred during a 30-minute exposure to 0.1 ppm (0.67 mg/m?). At concentrations higher than
0.5 ppm (3.3 mg/m3), there was a stinging and burning sensation of the conjunctiva. The 0.1 ppm (0.67 mg/m3)
concentration was used as point of departure.

Derivation chlorine VRW levels: The chlorine VRW was based on a study with in the first part, 31 male and
female human volunteers, including a susceptible individual, which were exposed to 0.0, 0.5, 1.0, 2.0 ppm (0.0,
1.5, 2.9, 5.9 mg/m3) for 4h or 0.5 and 1.0 ppm (1.5 and 2.9 mg/m3) for 8h. The volunteers did not know the test
concentration. In the second part of the study eight non-smoking males were exposed to 0.0, 0.5, 1.0 ppm (0.0,
1.5, 2.9 mg/m3) chlorine for 8h. A 15-minute exercise period during each hour of exposure was designed to
increase the average heart rate to 100 beats per minute. During the exposures, the volunteers filled out
subjective questionnaires on sensation (e.g. smell, shortness of breath). A concentration of chlorine at 0.5 ppm
(1.5 mg/m?3) for 4 h produced no sensory irritation and resulted in only mild transient effects on pulmonary
parameters in the healthy individuals. Pulmonary changes in the susceptible individual were greater than those
in healthy subjects, but did not result in symptoms above the definition of the VRW. The point of departure is
supported by other studies with human volunteers of both genders, including healthy, atopic, and asthmatic
subjects and/or periods of exercise to simulate conditions of stress (1-h 0.4 ppm (1.2 mg/m?) no-effect
concentration for individuals with airway hyper-reactivity or asthma). Because of this variety of human subjects
tested, including the most susceptible groups, no uncertainty factor for differences in human sensitivity was
applied. The 0.5-ppm (1.5 mg/m?3) exposure was considered a threshold for more severe effects, regardless of
exposure duration. No time-scaling was applied. The use of the same value across all exposure durations is
supported by the fact that the response to the irritant effects of chlorine appears to be concentration-dependent
rather than time-dependent.

Much of the data on bromine is old, unreferenced, anecdotal or conflicting. The bromine AGW levels were based
on the chlorine AGW on a ppm-basis. This is in contrast to the derivation of the AEGL-2 levels. Chlorine is
considered to have a higher reactivity as compared to bromine. By using the same point of departure as for the
AEGL-2 levels, the AGW-levels of bromine would be lower as compared to the AGW level (and AEGL-2 level) of
chlorine. The AEGL-2 bromine values were based on the same study as used for the derivation of the AEGL-1
bromine values, using the highest concentration of 0.9 ppm (rounded to 1 ppm (6.7 mg/m3)) for 30 minutes as
point of departure for the calculation. The volunteers exposed up to this concentration reported prickling or
stinging of the eyes and nose and throat irritation.

Derivation chlorine AGW levels: The AGW values were based on the same studies used to derive the VRW
value. In those studies healthy human volunteers experienced transient changes in pulmonary function
measurements and a susceptible individual experienced an asthma-like attack (shortness of breath and
wheezing) following a more than 4-h exposure to chlorine at 1.0 ppm (2.95 mg/m?). The susceptible individual
remained in the exposure chamber for the full 4 h before the symptoms occurred. Because both genders were
tested, subjects were undergoing light exercise (making them more vulnerable to sensory irritation), and a
susceptible individual was tested, no uncertainty factor was applied to account for differences in human
sensitivity. If an uncertainty factor for intraspecies differences was applied, then the AGW-values would conflict
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with the VRW values.

Similar effects and symptoms in individuals with airway hyper-reactivity or asthma exposed at 1.0 ppm (2.95
mg/m3) for 1 h in another study supports the application of an intraspecies uncertainty factor of 1 for the 4-h
concentration. Time-scaling was performed using the equation C" x t = k, using n=2. This value was calculated
by regression analysis of the percent of subjects reporting a nuisance irritation response to concentrations at 1
ppm (2.95 mg/m®) and 2 ppm (5.90 mg/m3) over exposure durations of 30 min and 120 min. In the AEGL
document the 10 minute value was set equal to the 30 minute value so that the highest exposure of 4.0 ppm (11
mg/m?3) in the controlled human study was not exceeded. Considering that this highest human exposure level
was established after 2 hours of exposure time scaling to 10 minutes seems reasonable.

LBW: Much of the data on bromine is old, unreferenced, anecdotal or conflicting. The bromine LBW levels were based

on the chlorine LBW on a ppm-basis. This is in contrast to the derivation of the AEGL-3 levels. Chlorine is
considered to have a higher reactivity as compared to bromine. By using the same point of departure as for the
AEGL-3 levels, the LBW-levels of bromine would be lower as compared to the LBW level of chlorine. The AEGL-
3 levels of bromine were based on two lethality studies with mice describing the inhalation toxicity of chlorine
and bromine. Although both studies reported LCso values for chlorine that were lower than those reported in
more recent well-conducted studies, the study that reported the lower lethal concentrations for chlorine was used
for the derivation of the LWB for bromine. The data in this study showed a clear concentration-response
relationship. Using probit analysis, a 30-minute LCso value of 204 ppm (1356 mg/m?®) and a 30-minutes LCo1 of
116 ppm (771 mg/m3) were calculated. The 116 ppm LCo1 was divided by a combined uncertainty factor of 10. A
factor 3 was applied for intraspecies difference because the mouse being the most sensitive species in halogen
lethality tests. For intraspecies differences also a factor 3 was applied, because at high concentrations bromine
is corrosive to the mucous membranes of the respiratory system and these effects are not expected to differ
greatly among individuals. The LBW values were scaled across time using the relationship C?>2 x t = k, with n
(=2.2) based on the results of the second lethality study with mice.
Derivation chlorine LBW levels: The LBW values were based on a lethality study in rats, including three
exposure durations of 10, 30 and 60 minutes and four to six concentrations. Probit analysis using DoseResp
was performed and yielded and n of 1.1 and LCo1 values for the 10 min, 30 min, 1-, 2-,4-, and 8hrs exposure
durations of 2856, 1090, 594, 324, 176, and 96 mg/m?3, respectively, which were used as point of departure for
LBW derivation. An uncertainty factor of 3 was used to account for interspecies differences because the data
show that interspecies differences were within a factor of approximately 2 for lethality. In addition, chlorine is a
contact site, direct-acting toxicant, and there is likely to be little difference between species in the response of
biologic tissues to chlorine exposure. Also, for intraspecies differences, corrosive gases acting at the point of
contact would predict low variability in a population; thus an uncertainty factor of 3 is applied to protect
susceptible individuals.

Additional toxicological information (including relevant results of a general literature search, if any)

Bromine, a strong oxidizing agent, is a respiratory irritant and can cause pulmonary oedema in humans and animals.
Bromine gas reacts at the site of contact and metabolic/kinetic considerations are not relevant regarding the determination
of the VRW, AGW and LBW values. The irritating potential of mucus membrane irritants like bromine may be related to
their water solubility. Individuals with asthma or other respiratory diseases may be more susceptible to the effects of
respiratory irritants than healthy individuals. No data on bromine and the asthmatic population were located.

One study reported that a 4-hour exposure to 15 ppm affected spermatogenesis in male mice: further details were not
reported. No further data concerning the reproductive and developmental effects of bromine in animals were identified in
the available literature.

There are no additional relevant toxicological data apart from abdominal pain and diarrhoea and measles-like eruption of
the trunk and extremities after prolonged exposure of several hours.

H314: Causes severe skin burns and eye damage; H330: Fatal if inhaled.

Carcinogenicity and derivation of the CRP value Odour and derivation of the LOA value

IARC classification: not classified The odour of bromine is characterized as pungent

No carcinogenic risk potency (CRP) was derived. and strong. The odour threshold has been variously
rted at imately 0.01 to 3.8 0.07-25

No data concerning the chronic toxicity or carcinogenicity of :ﬁg/omf) at approximately ° ppm (

bromine in animals were located in the available literature.

ODT: 0.011 ppm (0.07 mg/m?) [AIHA1989]
LOA = 11.8 * 0.07 * 1.33 = 1.1 mg/m?

(The concentration Level leading to distinct Odour
Awareness (1=3) is calculated using the formula: | =
2.33 * log (C/ODT) + 0.5. A correction factor of 1.33
is applied to this value)

I Other standards and guidelines (1h values in mg/m?®, unless otherwise indicated)
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VRW level |AEGL-1 ERPG-1 IDLH: 19.9 (30 min)
3.3 0.22 0.67
AGW level |AEGL-2 ERPG-2
13 1.6 3.3
LBW level |AEGL-3 ERPG-3
130 57 33
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Stofdocument deel A

CAS-nr: 10035-10-6 Broomwaterstof H-Br VN-nr: 1048
GEVI: 268

Synoniemen: waterstofbromide, (Eng: hydrogen bromide) Status: B-stof
Interventiewaarden 10 min. | 30 min. 1 uur 2 uur 4 uur 8 uur
Voorlichtinasrichtwaarden VRW (ma/m3) 34 34 34 34 34 34
Alarmeringsgrenswaarden AGW (mg/m?3) 470 220 140 87 55 55
Levensbedreigende waarden ~ LBW (mg/m?®) 1400 670 420 260 160 160
Datum vaststelling: November 2015 Conversiefactor: 1 mg/m® = 0,297 ppm; 1 ppm = 3,37
Explosiegrens: geen data Geur: stekende geur

LOA: niet afgeleid
Fysisch-chemische eigenschappen Overige informatie
Uiterlijk: kleurloos, onder druk tot Molecuulmassa: 80,9 g/mol Publieke grenswaarde:
vloeistof verdicht, gas Zuurgraad: Geen data 6,7 mg/m3 (15 min, geen
Brand: niet brandbaar LogKow: Geen data 8 uur waarde)
Relatieve dichtheid van verzadigd Wateroplosbaarheid: 193 g/ 100 ml TLV-TWA: 10 mg/m3
damp-lucht mengsel: 2,8 (zeer goed) MAK: 6,7 mg/m3

Verzadigde dampdruk: 21300 mbar

Toxicologische eigenschappen

Effecten bij inhalatoire blootstelling Toxiciteit bij eenmalige, inhalatoire blootstelling
Onder VRW:  mogelijk lichte oog- en luchtwegirritatie =  Broomwaterstof veroorzaakt irritatie van de
slijmvliezen van ogen en luchtwegen.
VRW - AGW: oog- en luchtwegirritatie, tranenvioed, = Broomwaterstof kan bij inhalatie longontsteking en/of
hoesten, lichte benauwdheid longoedeem veroorzaken. De verschijnselen hiervan
kunnen vertraagd optreden en versterkt worden door
AGW — LBW: ernstige oog- en luchtwegirritatie, pijn op lichamelijke inspanning.
de borst, benauwdheid, longontsteking,
longoedeem

Boven LBW: ademnood, sterfte

Effecten bij blootstelling aan vioeistof Carcinogeniteit
Huidcontact: roodheid, pijn, ernstige wonden. IARC classificatie: niet geclassificeerd
Oogcontact: bijtend, roodheid, pijn en slecht zien. CRP: niet afgeleid

Beknopte medische informatie

Ontsmetting gas
algemeen: frisse lucht, rust, halfzittende houding en direct spoedeisende medische hulp inzetten.

ogen: minimaal 15 min. spoelen met water (evt. contactlenzen verwijderen), dan naar oogarts brengen, blijven
spoelen tijdens vervoer.

Ontsmetting vloeistof

huid: n.v.t. (gas), maar in geval van bevriezingswonden: aan de huid vastgevroren kleding NIET lostrekken,
eerst spoelen met veel water, dan pas kleding uittrekken, daarna weer spoelen en direct spoedeisende
medische hulp inzetten.
In geval van huidcontact met een HBr-oplossing: verontreinigde kleding uittrekken, minimaal 20 min.
spoelen met veel water of douchen en direct spoedeisende medische hulp inzetten.

ogen: n.v.t. (gas), maar in geval van bevriezingswonden of oogcontact met een HBr-oplossing: minimaal 15 min.
spoelen met water (evt. contactlenzen verwijderen), dan naar oogarts brengen. Blijven spoelen tijdens
vervoer.

inslikken:  n.v.t. (gas), maar in geval van inslikken van een HBr-oplossing: mond laten spoelen (uitspugen!), GEEN
braken opwekken en direct spoedeisende medische hulp inzetten.

Ontsmetting bij inademen/inslikken

Inademing/inslikken van sterke zuren kan tevens leiden tot larynx- en glottisoedeem, met risico op verstikking (asfyxie)
door zwellingen in de keel. Intubatie (borgen van vrije luchtwegen), eventueel gevolgd door beademing moeten in
ernstige gevallen z.s.m. worden uitgevoerd (door specialisten). Zet derhalve direct spoedeisende medische hulp in.

Specifieke behandeling en materialen: geen.

Neem contact op met het NVIC (Tel: 030 - 274 8888) voor informatie met betrekking tot medisch handelen
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Stofdocument deel B

CAS-nr: 10035-10-6 Hydrogen bromide H-Br UN-nr: 1048

Basis for the Dutch Intervention Values

VRW: AEGL-1 value is adopted, 2-hr value added
AGW: Same rationale as for AEGL (one third of LBW values)

LBW: Same point of departure as for AEGL, but using different value for n; 2-hr value added, and 8h value
set equal to 4h value

Date: November 2015 | AEGL document: Final, 2014

Dutch Intervention Values (mg/m?)

10 min 30 min 1h 2h 4 h 8h End point

VRW 3.4 3.4 3.4 34 34 3.4 Slight irritation (nose) in humans
AGW 470 220 140 87 55 55 One third of LBW values

LBW | 1400 670 420 260 160 160 | Threshold for lethality animals

Derivation of the Dutch Intervention Values

VRW: For the derivation of the VRW values the threshold for nose irritation in humans inhaling 3 ppm HBr
(10 mg/m®) for several minutes was selected as point of departure. This concentration was
considered a NOAEL for notable discomfort. An uncertainty factor for intraspecies differences of 3
was considered suitable, because the threshold for sensory irritation is not expected to vary greatly
among individuals and the effect of slight (nose) irritation is below the definition of the VRW.
Because adaptation to slight irritation occurs, the resulting 1 ppm (3.37 mg/m?3) concentration was
used for all exposure durations. This value was also considered to be protective to asthmatics,
because at low concentrations HBr is scrubbed well in the upper nasal passage. The 1 ppm
concentration is supported by the VRW values for other hydrogen halides of 1.0 ppm and 1.8 ppm
for HF and HCI, respectively.

AGW: The AGW values for the 10-min, 30-min, 1-, 2-, 4- and 8-hour time points were derived by dividing
the LBW values by a factor of 3 due to the absence of suitable data. The only study of HBr that
addressed effects that meet the definition of an AGW, severe nasal lesions, was a study on
hydrogen halides by Stavert et al. (1991). Nevertheless, this study was not considered a suitable
basis for derivation of AGW values because 8% of the animals died after exposure to HBr at 1300
ppm (4375 mg/m?), only one concentration was tested and the number of animals tested was not
specified.

LBW: The basis for the LBW values was the 1-hour BMCLos of 1239 ppm (4170 mg/m?) and the BMCo1 of
1456 ppm (4900 mg/m?®) for HBr in rats. The 1-hour BMCLos of 1239 ppm (4170 mg/m?®) was chosen
as the point of departure. The default total uncertainty factor of 10 (3x3) was considered sufficient to
account for inter- and intraspecies differences. In contrast to the AEGL, the basis for time scaling,
using the equation C" x t =k, was derived from data from the more robuste dataset of the
toxicological comparable chemical, HCI, providing an n-value of 1.48 to scale to shorter and longer
time points. To maintain consistency with other hydrogen halogenides, the 8 hour value was set
equal to the 4 hour value, as performed for the most potent hydrogen halogenide HF.

Additional toxicological information (including relevant results of a general literature search, if any)

Although the data base for HBr is sparse, additional data on the toxicity of HBr relative to those of hydrogen
fluoride (HF) and hydrogen chloride (HCI) were available for comparison purposes. The databases for HCI
and HF are robust. For the endpoint of lethality, the relative toxicities to the rat and mouse are in the order of
HF>HBr>HCI. When considering sublethal concentrations the severity and extent of the lesions to the upper
respiratory tract were in the order HF>HCI>HBr, although the severity and extent of the lesions were very
similar among the three chemicals. The data also showed that all three chemicals are well scrubbed in the
upper respiratory passages. Individuals with asthma may respond to exposure to respiratory irritants such as
HBr and HI with increased bronchial responsiveness, but no information on the relative susceptibility to
healthy individuals was located. Stress and physical activity may cause greater deposition and pulmonary
irritation than when an individual is at rest.
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No information regarding reproductive and/or developmental toxicity located for HBr.

H314: Causes severe skin burns and eye damage; H335: May cause respiratory irritation.

Carcinogenicity and derivation of the CRP value Odour and derivation of the LOA value

IARC classification: not classified Odour: sharp. irritating

Derivation of the carcinogenic risk potency (CRP): not An unreliable odour threshold of 2 ppm (6.7
derived

mg/m?) was reported in literature (Ruth, 1987)
No information on genotoxicity and chronic
toxicity/carcinogenicity in animals was located for HBr. No LOA was derived due to lack of reliable
data.

Other standards and guidelines (1h values in mg/m?, unless otherwise indicated)

VRW level |AEGL-1 | ERPG-1 IDLH: 30 ppm (30 min) or 101 mg/m?3
3.4 3.4 Not derived

AGW level |AEGL-2 | ERPG-2
140 135 Not derived

LBW level |AEGL-3 |ERPG-3
420 400 Not derived
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Stofdocument deel A

CAS-nr: 106-97-8 Butaan CH3-(CH2)2-CHs VN-nr: 1011
GEVI: 23

Synoniemen: n-butaan, butagas (Engels: n-butane) Status: geen
Interventiewaarden 10 min. | 30 min. 1 uur 2 uur 4 uur 8 uur
Voorlichtingsrichtwaarden VRW (mg/m?) |24.000* [17.000** |17.000** |17.000** [17.000** |17.000 **
Alarmeringsgrenswaarden AGW (mg/m?) |58.000 *** |40.000 *** |40.000 *** [40.000 *** |40.000 *** |40.000 ***
Levensbedreigende waarden LBW (mg/m3) | 190.000 *** [ 130.000 *** | 130.000 *** | 130.000 *** | 130.000 *** | 130.000 ***
Datum vaststelling: 13-05-2009 Conversiefactor: 1 mg/m?® = 0,414 ppm; 1 ppm = 2,42 mg/m3

Geur: zwakke, onaangename geur
LOA: niet afgeleid

Explosiegrens: LEL= 1,3 vol% ~ 31.000 mg/m?3
* berekende interventiewaarde hoger dan 10% LEL

** berekende interventiewaarde hoger dan 50% LEL

*** berekende interventiewaarde hoger dan LEL

Fysisch-chemische eigenschappen Overige informatie

Molecuulmassa: 58,1 g/mol
Zuurgraad: geen data
LogKow: geen data

Uiterlijk: kleurloos gas
Brand: zeer brandgevaarlijk

Publieke grenswaarde:
niet afgeleid
MAK: 2400 mg/m?®

Relatieve dichtheid gas: 2,0 Wateroplosbaarheid:  niet TLV-TWA: 1900 mg/m?®

Verzadigde dampdruk: 2100 mbar

Toxicologische eigenschappen

Toxiciteit bij eenmalige, inhalatoire blootstelling
= Butaan veroorzaakt asfyxie door verdringing van

Effecten bij inhalatoire blootstelling

Onder VRW:  geen informatie zuurstof in de lucht. Primaire doelorganen zijn
VRW — AGW: hoofdpijn, slaperigheid, lichte de hersenen en het hart. .
hei = Risico op letsel en sterfte door explosie bestaan

benauwdheid al beneden de concentratie waarbij letsel en

AGW — LBW: ademnood, bewustzijnsdaling, sterfte door toxiciteit pptreden. )
. . = Butaan heeft een steile concentratie-respons
hartritmestoornissen
curve.

Boven LBW:  sterfte

Effecten bij blootstelling aan viloeistof Carcinogeniteit

Huidcontact:bij bevriezing: roodheid, pijn, blaren IARC classificatie: niet geclassificeerd.

Oogcontact: bij bevriezing: roodheid, pijn, slecht CRP: niet afgeleid.

zien

Beknopte medische informatie

Ontsmetting damp
algemeen: frisse lucht, rust, en arts raadplegen.

Ontsmetting vloeistof

huid: bij bevriezing: aan de huid vastgevroren kleding NIET lostrekken, minimaal 20 min. spoelen
met veel water of douchen en arts raadplegen.
ogen: bij bevriezing: minimaal 15 min. spoelen met water (evt. contactlenzen verwijderen), dan naar

oogarts brengen, blijven spoelen tijdens vervoer.

Specifieke behandeling en materialen: geen.
Neem contact op met het NVIC (+31(0)30-274 88 88) voor informatie met betrekking tot medisch handelen.
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Stofdocument deel B

CAS-nr: 106-97-8 n-Butane CH3-(CHz2)2-CH3s UN-nr: 1011

Basis for the Dutch Intervention Values

VRW:

Same point of departure as AEGL, different time-scaling applied, 2h value added

AGW: AEGL value is adopted, 2h value added
LBW: AEGL value is adopted, 2h value added

Date: 13-05-2009 | AEGL document: Interim, 2008

Dutch Intervention Values (mg/m3)

10 min 30 min 1h 2h 4 h 8h End point
VRW | 24000 17,000 17,000 17,000 17,000 17,000 | Threshold of CNS depression in
*%k *%k *%k *% *%k *% humans
AGW | 58,000 40,000 40,000 40,000 40,000 40,000 | Disabling CNS depression in animals
LBW 190,000 130,000 130,000 130,000 130,000 130,000 | LCo1 for lethality in animals

* value higher than 10% of LEL; ** value higher than 50% of LEL; value higher than LEL

Derivation of the Dutch Intervention Values

VRW:

AGW:

LBW:

Data from a study in human volunteers formed the basis for VRW derivation. From the study
description it was concluded that 10 minute exposure to 10,000 ppm (24,000 mg/m®) can be
regarded as a boundary for the drowsiness reported, some drowsiness may be noticed but it is
concluded that this will not be experienced as discomfort. Although the study was performed with
small groups of volunteers (n=3 or 6) of a relatively young age (20-30 years) an intraspecies
uncertainty factor of 1 is considered adequate for the following reasons. Firstly, the concentration-
response curve for CNS-effects appears to be very steep and thus the interindividual variability will
be relatively small. Secondly, no noticeable irritation was reported up to a concentration of 100,000
ppm (240,000 mg/m?3). Thirdly, the use of an intraspecies uncertainty factor of 3 will lead to VRW
values that appear to be unrealistically low for butane (e.g. in comparison with the occupational
standards). In contrast to the AEGL, time extrapolation was performed from 10 min to 30 minutes
using the equation C" * t = k, using a factor of n=3. The use of an n value of 3 was based on
evaluation of data on anesthetic effects of butane that indicated that n will be relatively high. This is
consistent with the fact that, in analogy to other anesthetics the effects of butane are assumed to be
concentration dependent rather than time dependent. The effects of CNS depressing substances are
assumed to be solely concentration dependent after reaching steady-state (which is within 30 min of
exposure). Therefore the 30 min VRW value was adopted for the 1h, 2h, 4h and 8h time points. It is
noted that all calculated VRW values are higher than 10% of the lower explosive limit.

The only available starting point adequate for AGW is provided by a study in which guinea pigs were
exposed for 2 hours to a butane concentration varying between 50,000 and 56,000 ppm (120,000
and 140,000 mg/m?®). Since the animals were able to walk the observed “dazed appearance” is
considered not to be sufficiently serious to impair escape, and the lower value in the test range (i.e.
50,000 ppm, 120,000 mg/m?) is considered to be an appropriate starting point for the derivation of
AGW. All the more, since the anesthetic effects are considered to be predominantly concentration
dependent. A total uncertainty factor of 3 is considered sufficient for differences between individuals
and interspecies differences. The concentration-response curve appears to be very steep indicating
that a large factor is not necessary. Further, a higher uncertainty factor would lead to unrealistically
low AGW values that would be rather similar to the proposed VRW values. The effects of CNS
depressing substances are assumed to be solely concentration dependent after reaching steady-
state (which is within 30 min of exposure). Therefore, the AGW values for 30 minutes, and 1, 4 and 8
hours of exposure will be set equal to the 2-hour concentration. Time extrapolation was performed
from the 30 minute value to the 10 minutes using the equation C" * t = k, using a factor of n=3 (see
also derivation VRW). It is noted that the calculated AGW values are higher than the lower explosive
limit.

A LCo1 of 160,000 ppm (390,000 mg/m?) for mice and 172,000 ppm (420,000 mg/m?3) for rats was
calculated from a study in which mice and rats were exposed for 2 and 4 hours, respectively. The
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reported data (LCts, LCso, LCs4) indicate that the concentration-response curve for a 2-hour
exposure in mice and a 4-hour exposure in rats are very similar. The 2-hour LCo1 for mice is chosen
as point of departure for derivation of LBW values, as it is the lowest value in a possibly more
susceptible species. A total uncertainty factor of 3 was considered sufficient for differences between
individuals and interspecies differences for the following reasons. A species with a relatively high
susceptibility is used as starting point. The concentration-response curve appears to be very steep
indicating that a large factor is not necessary. Further, a higher uncertainty factor would lead to
unrealistic low LBW values, which would be similar to the proposed AGW values. Mortality due to
butane is preceded by CNS depression. Hence, after a steady-state has been reached no increase
of effect-size by exposure duration is expected. Therefore, the LBW values for 30 minutes, and 1, 4
and 8 hours of exposure were set equal to that for the 2-hour exposure. The LBW values for the 10-
min exposure was derived by time scaling the 30 minute value according to the dose-response
regression equation C" * t = k, using n=3 (see also derivation VRW). It is noted that the calculated
LBW values are higher than the lower explosive limit.

Additional toxicological information (including relevant results of a general literature search, if any)

The toxicity of butane is low. Most cases of butane intoxication in humans originate from butane abuse or
suicide attempts. The predominant effects observed in cases of high exposure are CNS-effects and cardiac
effects. Cases of butane intoxication after repeated exposure are associated with brain damage and cardiac
arrhythmias (tachycardia, fibrillation). Butane was reported to cause cardiac sensitization in dogs but the
studies did not provide detailed information on exposure concentrations and duration or were performed
under anesthesia. The gas can be suffocating due to displacement of oxygen in the air. Inhalation can cause
shortness of breath, headache, drowsiness, and unconsciousness.

There is no information about more susceptible subpopulations.

Inhalation of butane during pregnancy (27" and 30" week of gestation) high enough to produce
unconsciousness in the mother caused clearly underdeveloped brains in two fetuses. In both cases effects
were considered to be due to intra-uterine anoxia. No information concerning reproduction or developmental
toxicity of n-butane in experimental animals was found.

No harmonized H-sentences for human health

Carcinogenicity and derivation of the CRP value Odour and derivation of the LOA value
IARC classification: not classified. Odour: faint disagreeable odor
No carcinogenic risk potency (CRP) was derived. No LOA was derived due to lack of reliable

No information on carcinogenicity of n-butane in humans | |data.
or experimental animals was found.

Other standards and guidelines (1h values in mg/m?®, unless otherwise indicated)

VRW level AEGL-1 ERPG-1 IDLH: not derived
17,000 13,000 not derived

AGW level | AEGL-2 ERPG-2
40,000 41,000 not derived

LBW level AEGL-3 ERPG-3
130,000 130,000 not derived
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Stofdocument deel A

CAS-nr: 106-99-0 1,3_Butadieen CH>=CHCH=CH: VN-nr: 1010
GEVI: 239

Synoniemen: bivinyl, erythreen, vinylethyleen (Engels: 1,3-butadiene) Status: A-stof

Interventiewaarden 10 min. | 30 min. 1 uur 2 uur 4 uur 8 uur

Voorlichtingsrichtwaarden VRW (mg/m?3) 1500 1500 1500 1500 1500 1500
Alarmeringsgrenswaarden  AGW (mg/m?) |22.000* | 15.000** | 12.000* [ 9500* 7600~ 6000*
Levensbedreigende waarden LBW (mg/m®) | 89.000* | 62.000*** | 49.000*** | 39.000*** | 31.000*** [ 15.000**

Datum vaststelling: 13-05-2009 | Conversiefactor: 1 mg/m® = 0,444 ppm; 1 ppm = 2,25 mg/m?

Explosiegrens: LEL = 1,1 vol% = 25.000 mg/m?® Geur: milde aromatische, rubberachtige geur
* berekende interventiewaarde hoger dan 10% LEL LOA: 8,5 mg/m?

** berekende interventiewaarde hoger dan 50% LEL
*** berekende interventiewaarde hoger dan LEL

Fysisch-chemische eigenschappen Overige informatie
Uiterlijk: kleurloos gas Molecuulmassa: 54,1 g/mol Publieke grenswaarde: 2
Brand: zeer brandgevaarlijk kan Zuurgraad: geen data mg/m? (8 uur)
spontaan aan lucht ontbranden bij snel LogKow: 2,0 MAK: niet afgeleid
uitstromen TLV-TWA: 4,5 mg/m?
Relatieve dichtheid van verzadigd Wateroplosbaarheid: Slecht
damp-lucht mengsel: geen data Verzadigde dampdruk: 2400 mbar Vormt explosief mengsel
met lucht
Zeer vluchtig

Toxicologische eigenschappen

Effecten bij inhalatoire blootstelling Toxiciteit bij eenmalige, inhalatoire blootstelling
. 1,3-butadieen werkt irriterend op de ogen, luchtwegen
Onder VRW: geen effecten en de huid.

= De stof veroorzaakt effecten op het CZS, waarbij
zowel stimulatie als depressie op kan treden.
=  Overlijden treedt op door ademstilstand of ventrikel-

VRW — AGW: irritatie ogen, huid en luchtwegen,
keelpijn, hoesten

AGW — LBW:  benauwdheid, hoofdpijn, duizeligheid, tachycardie of —fibrillatie.
misselijkheid, tachycardie, opwinding, = 1,3-butadieen is mogelijk ook na kortdurende
sufheid, bewustzijnsdaling blootstelling kankerverwekkend. De CRP ligt onder
de VRW.
Boven LBW: convulsies, hartritmestoornissen,

ademstilstand, sterfte

Effecten bij blootstelling aan vloeistof Carcinogeniteit
Huidcontact:. roodheid, pijn, blaren IARC classificatie: 1
Oogcontact: irritatie, slecht zicht CRP: 615 mg/m?® (zie opmerking bij CRP in Deel B)

Beknopte medische informatie

Ontsmetting damp
algemeen: frisse lucht, rust en arts raadplegen.

Ontsmetting vloeistof
huid: bij bevriezingsletsel: aan de huid vastgevroren kleding NIET lostrekken, spoelen met veel water / kleding
verwijderen en arts raadplegen.

ogen: bij damp: uitspoelen met water (evt. contactlenzen verwijderen),
bij bevriezingsletsel: minimaal 15 min. spoelen met water (evt. contactlenzen verwijderen), dan naar
oogarts brengen, blijven spoelen tijdens vervoer.

inslikken:  n.v.t. (gas).

Specifieke behandeling en materialen: geen.

Neem contact op met het NVIC (tel: +31 (0)30 —274 8888) voor informatie met betrekking tot medisch handelen.
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Stofdocument deel B

CAS-nr: 106-99-0 1,3-butadiene CH,=CHCH=CH UN-nr: 1010

Basis for the Dutch Intervention Values

VRW: AEGL value is adopted, 2h value added

AGW: AEGL value is adopted (except 10 min value for which time scaling was applied), 2h value added

LBW: AEGL value is adopted (except 10 min value for which time scaling was applied), 2h value added

Date: 13-05-2009 | AEGL document: Interim, 2008

Dutch Intervention Values (mg/m3)

10 min 30 min 1h 2h 4 h 8h End point

VRW | 1500 1500 1500 1500 1500 1500 | Slight effects on eyesight in humans

AGW | 22000 15,000 12,000 9500 7600 6000 | No AGW effects in humans

*% *% *% * * *

LBW | 89,000 62,000 49,000 39,000 31,000 15,000 | LCos for lethality rats

*kk *kk *kk k% k% *%*

* value is higher than 10% of the LEL; ** value is higher than 50% of the LEL; *** value is higher than LEL

Derivation of the Dutch Intervention Values

VRW:

AGW:

LBW:

Only one adequate human study is available that addresses VRW endpoints. Two males were exposed
to nominal concentrations of 2000 ppm (4500 mg/m?) 1,3-butadiene for 7 hours, 4000 ppm (9000
mg/m?3) for 6 hours, and 8000 ppm (18,000 mg/m?) for 8 hours. These exposure times are total times of
actual exposure with all exposures interrupted for a one-hour lunch break in the middle of the exposure
period. Subjective symptoms reported at 2000 (4500 mg/m?3) and 4000 ppm (9000 mg/m?3) included
slight smarting of the eyes and difficulty in focusing. No subjective complaints were reported at 8000
ppm (18,000 mg/m?3), according to the authors probably because of slight anxiety concerning the
possibility of an explosion. Both subjects felt particularly alert. Results of a tapping test and a steadiness
test revealed no differences in performance between the exposures. It is assumed that the absence of
subjective symptoms at 8000 ppm (18,000 mg/m3) could indeed have been due to an increased
awareness. If so, this would indicate that the complaints were of very minor severity, and possibly sub-
VRW effects. The 7-hour exposure to 2000 ppm (4500 mg/m?®) is therefore considered to be an
appropriate point of departure without a further modifying factor. However, since only two humans were
exposed an intraspecies factor of 3 is considered appropriate. Since the type of effect (local eye effects)
is considered to be concentration- rather than time related VRW values will be set equal for all exposure
periods.

Two studies are considered relevant for the derivation of AGW. The above mentioned study with two
human volunteers showed no AGW effects during an 8-hour exposure to 8000 ppm (18,000 mg/m3). In
a 1979 study, groups of 20 rats per sex were exposed for 6 h/d for 5 d/w for 3 months to 1000, 2000,
4000 or 8000 ppm (2250, 4500, 9000 and 18,000 mg/m?) 1,3-butadiene. The animals were thoroughly
examined but no adverse effects due to 1,3-butadiene exposure were found. The 8000 ppm (18,000
mg/m3) exposure concentration, the highest concentration tested, is a NOAEL in semichronic exposure.
This concentration is therefore a very conservative point of departure for AGW. The use of human data
is preferable to the rat data as point of departure for AGW. The 8-hour exposure to 8000 ppm (18,000
mg/m3) is considered to be a conservative point of departure (no effects observed at the highest
concentration tested) and an intraspecies factor of 3 is considered sufficient. No effects were observed
in rats exposed to 8000 ppm (18,000 mg/m?®) for 6 h/d, 5 d/w for 3 months. Because this study provides
a very conservative point of departure (highest concentration tested, no effects observed, 3-month
exposure) a total UF of 3 can be considered sufficient. This would lead to AGW values that are very
similar to the proposed values. Time scaling was performed using the equation C" x t = k, and a default
value of n=3 for extrapolation to shorter time periods. In contrast to the 10 minute AEGL-2 value, time
scaling was also applied for the 10 minute AGW value.

There are no adequate human data for derivation of LBW values. Therefore, LBW will be based on
animal data. The rat is concluded to be the most appropriate model for humans for non-neoplastic
endpoints. The only study that provides adequate data is one where rats were exposed to butadiene for
4 hours. Since this study does not provide the individual experimental data but only the LC+s, LCs0, and
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the LCs4 as obtained by probit analyses, benchmark dose-response modelling is not possible. However,
the LCo1 can be calculated since the mean is known and the SD of the underlying lognormal distribution
can be derived from these data. The calculated 4-hour LCo1 for rats is then 41,000 ppm (92,000 mg/m3).
A total uncertainty factor of 3 is considered sufficient for toxicokinetic and toxicodynamic differences
between individuals and interspecies differences for the following reasons. First, a higher uncertainty
factor would lead to unrealistically low values for LBW values in comparison with the experiment
showing that two humans showed no clear signs of toxicity during exposure to 8000 ppm (18,000
mg/m?3) for a total of 8 hours. Second, in vitro data obtained with human tissue samples show that overall
the biotransformation rate in human liver is rather comparable to that in rats. Because of this and since
humans have an approximately four times lower ventilation rate than rats, a higher factor is not
warranted. Time scaling was performed using C" x t = k with default values n=1 for extrapolation to
longer time periods and n=3 for extrapolation to shorter time periods. In contrast to the 10 minute AEGL-

3 value, time scaling was also applied for the 10 minute LBW value.

Additional toxicological information (including relevant results of a general literature search, if any)

The acute toxicity of 1,3-butadiene is rather low. It irritates the eyes and respiratory tract. The substance may
cause effects on the central nervous system, resulting in lowering of consciousness. Rapid evaporation of 1,3-

butadiene may cause frostbite.

No relevant human data were available on developmental or reproductive toxicity. Repeated exposure studies in
rats and mice showed adverse effects on fetal development, but only at exposure concentration that also caused
maternal toxicity. In two fertility studies in which male mice were exposed for 5 days effects were reported on
sperm quality and on offspring. However, the relevance of these effects after single exposures is uncertain. No
fetal abnormalities were observed in mice in a single exposure study.

H340: May cause cancer; H340: May cause genetic defects

Carcinogenicity and derivation of the CRP value

Odour and derivation of the LOA value

IARC classification: 1 (carcinogenic to humans)

Derivation of the carcinogenic risk potency (CRP):

10 risk level after inhalation: 2.81 * 10 mg/m® [AEGL]
CRP = (10* risk level * average life span in hours)/DRCF =
(2.81 * 10 *613,200) /2.8 = 615 mg/m?

There is "sufficient evidence" from epidemiologic studies of
exposed workers to consider 1,3-butadiene carcinogenic to
humans. Excesses of lymphohemato-poietic cancers have
been observed in 1,3-butadiene polymer production workers
and monomer production workers in North America. A
significant excess of leukemias was observed in polymer
production workers, and significant excesses of non-Hodgkin's
lymphomas. (EPA, IRIS, 2002b)

Note: Although repeated exposure to 14 mg/m3 induces tumors
in mice, no tumors were observed in mice during a 2-year
follow-up after a single 2-hour exposure up to 22,000 mg/m3.

Odour: mildly aromatic, rubbery

OTso: 0.24 ppm (0,54 mg/m?) [AEGL, 2008]
LOA = 11.8 * OTso * 1.33 = 8,5 mg/m®

(The concentration Level leading to distinct Odour
Awareness (1=3) is calculated using the formula: | =2.33
*log (C/OTs) + 0.5. A correction factor of 1.33 is applied
to this value)

The LOA is far lower than the VRW, AGW
and LBW levels at all time points.

Other standards and guidelines (1h values in mg/m?, unless otherwise indicated)

VRW level | AEGL-1 ERPG-1 IDLH: 4500 (30 minutes)
1500 1500 23
AGW level | AEGL-2 ERPG-2
12,000 12,000 450

LBW level |AEGL-3 ERPG-3
49,000 50,000 11,000
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Stofdocument deel A

CAS-nr: 123-86-4 n_Butylacetaat CH3-COO-(CH2)3-CHs VN-nr: 1123

GEVI: 33
Synoniemen: azijnzuur n-butylester, n-butylethanoaat (Engels: n-butylacetate) Status: A-stof
Interventiewaarden 10 min. 30 min. 1 uur 2 uur 4 uur 8 uur
Voorlichtingsrichtwaarden VRW (mg/m?3) 70 70 70 70 70 70
Alarmeringsgrenswaarden AGW (mg/m3) 700 700 700 700 700 700
Levensbedreigende waarden LBW (mg/m?) 14.000* 9.600* 7.600* 6.000* 4.800 2.400

Datum vaststelling: 31-10-2017 Conversiefactor: 1 mg/m® = 0,207 ppm; 1 ppm = 4,833 mg/m?3

Explosiegrens: 1,2 vol% = 12.000 ppm = 58.000
mg/m?3
* berekende interventiewaarde hoger dan 10% LEL

Geur: zoete (banaan)geur
LOA: 24 mg/m3

Fysisch-chemische eigenschappen

Overige informatie

Uiterlijk: kleurloze vloeistof

Brand: brandgevaarlijk Molecuulmassa:

Zuurgraad:

LogKow:

Relatieve dichtheid van verzadigd damp-
lucht mengsel: 1,04

Verzadigde
dampdruk:

Wateroplosbaarheid:

Publieke grenswaarde:
116,2 g/mol geen
MAK: 480 mg/m?
pH 6,2
(0,5 g/100 ml)
2,3
0,5 g/100 mi
(slecht)

TLV-TWA: 725 mg/m?

12 mbar

Toxicologische eigenschappen

Effecten bij inhalatoire blootstelling

Onder VRW:  keelpijn en hoesten

VRW — AGW: irritatie van ogen, neus en keel, duizeligheid,
hoofdpijn

AGW — LBW: oogpijn, (brandende) neuspijn, (brandende)
keelpijn, benauwdheid op de borst, duizeligheid,
bewustzijnsdaling

Boven LBW:  sterfte

Toxiciteit bij eenmalige, inhalatoire blootstelling
= Acute blootstelling resulteert in irritatie van ogen, neus en keel.
= De vloeistof ontvet de huid.

= Erg hoge concentraties kunnen leiden tot effecten op het CZS,
met als gevolg bewustzijnsdaling.

= Effecten op cardiovasculair systeem.

= Sterfte is waarschijnlijk het gevolg van CZS depressie en niet
door direct effect (irritatie) van ademhalingsorganen.

Effecten bij blootstelling aan viloeistof
Huidcontact:  prikkeling, droge huid, roodheid

Oogcontact: prikkeling, roodheid en pijn

Carcinogeniteit

IARC classificatie: geen
CRP: niet afgeleid.

Beknopte medische informatie

Ontsmetting damp

algemeen: frisse lucht, rust, halfzittende houding en bij aanhoudende klachten arts raadplegen.

Ontsmetting vioeistof

huid: verontreinigde kleding uittrekken, spoelen en wassen met water en zeep.
ogen: minimaal 15 min. spoelen met water (evt. contactlenzen verwijderen), dan naar oogarts brengen.
inslikken: mond laten spoelen (uitspugen!), GEEN braken opwekken en direct spoedeisende medische hulp inzetten.

Specifieke behandeling en materialen: geen.

Neem contact op met het NVIC (Tel:+31 (0)30 274 8888) voor informatie met betrekking tot medisch handelen
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Stofdocument deel B

CAS-nr: 123-86-4 n_Butylacetate CH3-COO-(CH2)3-CHs UN-nr: 1123

Basis for the Dutch Intervention Values

VRW: Based on information as described in ERPG-document, different values are derived, other time-points added.
AGW: Based on information as described in ERPG-document, different values are derived, other time-points added
LBW: Based on information as described in ERPG-document, different values are derived, other time-points added.
Date: 31-10-2017 ERPG 2014

Dutch Intervention Values (mg/m?®)

10 min 30 min 1h 2h 4 h 8h End point
VRW 70 70 70 70 70 70 Threshold for irritation to the throat in humans
AGW 700 700 700 700 700 700 | Severe throat irritation and eye and nose
irritation in humans
LBW

14,000* 9,600*  7,600* 6,000 4,800 2,400 | Threshold for lethality in rats.

* value higher than 10% of LEL

Derivation of the Dutch Intervention Values

VRW:

AGW:

LBW:

The irritation produced by acute exposure to n-butyl acetate in healthy, non-smoking human subjects without
any history of occupational solvent exposure was studied in three chamber experiments. Exposure levels tested
in the different experiments were 350, 700, 1,050, and 1,400 mg/m?3 in four 20-min sessions with 24 h rest
periods between sessions (n=12f+ 12m), 70 and 1,400 mg/m? in two 20 min sessions with 7 day rest periods
between sessions (n=14f + 9 m), and 70 and 700 mg/m3 in two 4 h sessions with time interval of 7 days (n=5f +
7m). Rating scales, various measures of eye irritation, and pulmonary functions were used to evaluate the
irritation produced by the exposures in different parts of the study. Irritation to the throat, breathing difficulties
and sensation of a bad smell were reported in experiment 3 (4 hours to 70 or 700 mg/m?) as well as a borderline
significance of irritation to the nose. These levels are supported by a study in healthy human volunteers who
were exposed for 2-5 minutes to 200 ppm, equal to 967 mg/m? (throat irritation) and 3-5 minutes at 300 ppm,
equal to 1450 mg/m?® (eye and nose irritation and severe throat irritation). The effects reported after 20 min of
exposure to 70 mg/m? (very slight nose and throat irritation) were not considered significant and below the level
of discomfort, and therefore used as point of departure for derivation of the VRW. Because effects were
marginal, no uncertainty factor was applied to account for intraspecies differences. Time scaling was not
applied, because exposure duration did not significantly influence the severity of the effects as is demonstrated
by the comparable effects observed after 20 min exposure to 1400 mg/m? and 4 hour exposure to 700 mg/m?.

For derivation of the AGW values, the same study was considered as for the VRW values. The highest 4-hour
exposure concentration of 700 mg/m?3 was chosen as point of departure. Because effects (irritation to eyes, nose
and throat scored in the lower regions of the scale) were considered sub AGW, no uncertainty factor was
applied to account for intraspecies differences. Time scaling was not applied, because exposure duration did not
significantly influence the severity of the effects.

Eight acute inhalation toxicity studies have been performed in rats with very varying outcomes. The results have
been compared and the reasons for the differences have been investigated thoroughly (Norris et al, 1997, WHO
2005). No explanation could be found, nor could results be reproduced even within laboratories. The study
resulting in the lowest LCso (head-only to aerosol) was not used as starting point, because none of the other
nose- or head- only studies even came close to this level. In the study resulting in the next lowest LCso (whole
body aerosol) rats (5/sex/group) were exposed to 283 and 540 ppm (1368 and 2610 mg/m?3). All rats died at the
highest exposure concentration, whereas none of the rats died at the low exposure concentration. Using the
lowest level as threshold for lethality, the default uncertainty factor of 10 (3x3) and the default values for time
scaling to longer and shorter durations, respectively would result in unrealistic low LBW values (390, 270, 220,
170, 140, 68 mg/m?) in comparison with the human data used as basis for VRW and AGW. Therefore, these
studies were not used as point of departure. The more so, since in repeated exposure studies at much higher
concentrations no deaths were reported.

In two sub-chronic toxicity studies (14 wks and 13 wks) using exposure concentrations up to 3000 ppm
n-butylacetate vapour, apart from transient signs of sedation and effects on body- and organ weights, no life
threatening effects were observed. This provides sufficient support to use the acute toxicity studies yielding
higher LCo1 values for selecting a point of departure. Because no explanation could be found for the different
findings between laboratories and within laboratories, the results found in three studies from one laboratory, all
using whole body exposure to aerosols or vapours, were combined in DoseResp. A 4-hour LCo1 of

4.798 x 10* mg/m?® was calculated and used as point of departure for the LBW. The default uncertainty factor of
10 (3x3) was considered sufficient to account for inter- and intraspecies differences. Time scaling was
performed using the equation C" x t = k with the default n = 1 and n= 3, to calculate to longer and shorter
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durations, respectively.

Additional toxicological information (including relevant results of a general literature search, if any)

In the presence of water n-butylacetate slowly hydrolyses to acetic acid and n-butanol.

The substance does not elicit reproductive or developmental effects.

Carcinogenicity studies with n-butylacetate were not found.

H336: May cause drowsiness or dizziness

Carcinogenicity and derivation of the CRP value

Odour and derivation of the LOA value

IARC classification: not classified

Derivation of the carcinogenic risk potency (CRP): No
carcinogenic risk potency (CRP) was derived

Odour: sweet, ester-like pleasant odour (banana-like).

OTaetection: 1.50 mg/m3[AIHA, 1989]

LOA = 11.8 * OTdetection * 1.33 = 24 mg/m3

(The concentration Level leading to distinct Odour
Awareness (I=3) is calculated using the formula: | =

2.33 *log (C/OT) + 0.5. A correction factor of 1.33 is
applied to this value)

The LOA lies below all intervention values.

Other standards and guidelines (1h values in mg/m?, unless otherwise indicated)”

VRW level AEGL-1 ERPG-1
70 - 24
AGW level AEGL-2 ERPG-2
700 - 950
LBW level AEGL-3 ERPG-3
7,600 - 14,250

IDLH: 8200 mg/m? (30 min)

7 Note that the ERPG values as presented here (in mg/m?3) are derived using the conversion factors of the ERPG.
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Stofdocument deel A

CAS-nr: 141-32-2

n_ButyIacryIaat CH2=CH-COOH(CH_2)3-CH3

VN-nr: 2348
GEVI: 39

Synoniemen: acrylzuur n-butylester, 2-propeenzuur n-butylester (Engels: n-butyl acrylate) Status: geen

Interventiewaarden 10 min. | 30 min. 1 uur 2 uur 4 uur 8 uur
Voorlichtingsrichtwaarden VRW (mg/m3) 44 44 44 44 44 44
Alarmeringsgrenswaarden AGW (mg/m3) | 5.900 2.500 1.500 870 510 300
Levensbedreigende waarden LBW (mg/m? [ 11000 4700 2700 1600 940 550

Datum samenstelling: 28-11-2008

Conversiefactor: 1 mg/m?® = 0,188 ppm; 1 ppm = 5,33 mg/m3

Explosiegrens: LEL = 1,2 vol% = 64 000 mg/m?® Geur: zoete, ranzige, plastic geur

LOA: 0,046 mg/m?®

Fysisch-chemische eigenschappen Overige informatie

Uiterlijk: kleurloze vloeistof Molecuulmassa: 128,2 g/mol Publieke grenswaarde: 11
Brand: brandgevaarlijk Zuurgraad: Geen data mg/m?
LogKow: Geen data MAK: 10,66 mg/m?

Relatieve dichtheid van verzadigd
TLV-TWA: 10,66 mg/m3

damp-lucht mengsel: 1,02 Wateroplosbaarheid: 0,1 g/100 ml
(slecht)
Verzadigde dampdruk: 5 mbar

Toxicologische eigenschappen

Toxiciteit bij eenmalige, inhalatoire blootstelling

= n-Butylacrylaat veroorzaakt irritatie van de ogen en
bovenste luchtwegen.

= Door de carboxylesterase activiteit in  het
neusmembraan worden zure metabolieten gevormd die
laesies in de (bovenste) luchtwegen veroorzaken.
Effecten op de diepere luchtwegen (o.a. longoedeem)
zijn ook mogelijk.

Effecten bij inhalatoire blootstelling

Onder VRW:  geen gegevens

VRW — AGW: irritatie ogen en bovenste luchtwegen,
tranenvloed, hoesten, keelpijn, rhinitis

AGW - LBW: benauwdheid, longoedeem * De stof is mogelijk sensibiliserend. Na sensibilisatie
kan de stof luchtwegallergie veroorzaken na
Boven LBW:- ademnood, sterfte inhalatie of huida"ergie bU dermaal contact!

= Kruisgevoeligheid voor andere acrylaten kan optreden.

Effecten bij blootstelling aan viloeistof
Huidcontact: roodheid, pijn, branderig gevoel

Carcinogeniteit

IARC classificatie: 3

Oogcontact: bijtend, roodheid, pijn, tranenvioed CRP: niet afgeleid

Beknopte medische informatie

Ontsmetting damp
algemeen: frisse lucht, rust, halfzittende houding en direct spoedeisende medische hulp inzetten.

ogen:

Ontsmetting vloeistof

huid: verontreinigde kleding uittrekken, minimaal 20 min. spoelen met veel water of douchen en arts
raadplegen.

ogen: minimaal 15 min. spoelen met water (evt. contactlenzen verwijderen), dan naar oogarts brengen, blijven
spoelen tijdens vervoer.

inslikken:  mond laten spoelen (uitspugen!), GEEN braken opwekken en direct spoedeisende medische hulp

inzetten.

Specifieke behandeling en materialen: geen.

Neem contact op met het NVIC (Tel: 030 - 274 8888) voor informatie met betrekking tot medisch handelen.
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Stofdocument deel B

CAS-nr: 141-32-2 n-butyl acrylate CH2=CH-COOH(CHz2)3-CH3 UN-nr: 2348

Basis for the Dutch Intervention Values

VRW: AEGL values are adopted, 2-hr value added
AGW: Same point of departure as for AEGL values but difference in time scaling, 2-hr value added

LBW: AEGL values are adopted (except 10-minute value for which time-scaling was applied), 2-hr value
added

Date: 28-11-2008 | Interim AEGL 2007

Dutch Intervention Values (mg/m?)

10 min 30 min 1h 2h 4 h 8h End point
VRW 44 44 44 44 44 44 Threshold for irritation
AGW | 5900 2500 1500 870 510 300 | Irritation of respiratory tract

LBW | 11000 4700 2700 1600 940 550 | Mortality animals (cardiopulmonary
collapse)

Derivation of the Dutch Intervention Values

VRW: No suitable human data were available as basis for the derivation of VRW values. Limited data were
available upon which to base the VRW values. A concentration of 25 ppm (133 mg/m?), which did
not result in any effects in pregnant rats following repeated exposure (6 hrs/day, on gestation days 6-
15), was chosen as a concentration below the threshold for VRW effects. At the next higher level
(135 ppm or 720 mg/m3), eye and nasal discharge and ruffled fur were observed. Time
extrapolations were not performed, because adaptation over time is expected for slight irritation. A
total uncertainty factor of 3 was used, including 1 for interspecies extrapolation and 3 for intraspecies
variation, because slight irritation is not expected to differ greatly between individuals.

AGW: No relevant human data are available. As starting point for the derivation of the AGW, the
concentration of 211 ppm (748 mg/m?®) for 6 hours/day resulting in clinical signs of toxicity including
nasal irritation but no mortality rats study, was used. Slight lesions of the nasal mucosa were seen
histologically. A total uncertainty factor of 3 was used including 1 for interspecies extrapolation and 3
for intraspecies extrapolation. Use of greater uncertainty factors was not necessary because the
mechanism of irritation is not expected to differ greatly between species and between individuals.
Values were scaled using the equation C" x t = k. In contrast to the AEGL values where default
values for n were used, the substance specific n-value of 1.3 was used for time scaling (see
derivation LBW values). In contrast to the 10 minute AEGL-2, also time-scaling was applied for the
10 minute AGW.

LBW: No relevant human data are available for the derivation of LBW-values for n-Butyl acrylate. An LCso
study was used to calculate a 4-hour BMCLos value by a log-probit analysis using Benchmark Dose
Software Proast version 17.06. The resulting 4-hour BMCLos of 1780 ppm or 9490 mg/m3 (1652 ppm
or 8800 mg/m3, in old EPA software) was used to derive the 30-minute, and 1-, 2- 4- and 8-hour
LBW values. Values were scaled using the equation C" x t = k, with n = 1.3. A total uncertainty factor
of 10 was used including 3 for interspecies variation and 3 for intraspecies variation. Use of a greater
uncertainty was not necessary because the mechanism of toxicity (local damage in the lower
airways/lungs) is not expected to differ between individuals. In contrast to the 10 minute AEGL-3,
time scaling was also applied to derive the 10 minute LBW.

Additional toxicological information (including relevant results of a general literature search, if any)

There is little information available on the mechanism of toxicity of n-Butyl acrylate in humans, which make
the prediction of the toxicological effects during acute exposure to high concentration difficult. The substance
is a primary irritant with presumably also sensitizing properties. In animal experiments the substance induces
eye and nasal discharge, followed by dyspnea and gasping at higher dose levels. In the LCso studies mortality
was caused by cardiopulmonary collapse.

H315: Causes skin irritation, H317: May cause an allergic skin reaction, H319: Causes serious eye irritation,
H335: May cause respiratory irritation
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Carcinogenicity and derivation of the CRP value

Odour and derivation of the LOA value

IARC classification: 3 (not classifiable as to
carcinogenicity to humans).

No carcinogenic risk potency (CRP) was derived.

n-Butyl acrylate was found to be negative in various in
vitro and in vivo genotoxicity tests. In a chronic
toxicity/carcinogenicity study with rats no evidence of
carcinogenicity was found.

Odour: typical odour.

ODT: 0.00055 ppm (0.0029 mg/m®) [Nagata,
2003].

LOA =11.8 * ODT * 1.33 = 0.046 mg/m?

(The concentration Level leading to distinct Odour
Awareness (1=3) is calculated using the formula: | =2.33 *
log (C/ODT) + 0.5. A correction factor of 1.33 is applied to
this value)

The LOA is far below all VRW values

Other standards and guidelines (1h values in mg/m?®, unless otherwise indicated)

VRW level | AEGL-1 ERPG-1 IDLH: not established
44 44 0.27
AGW level | AEGL-2 ERPG-2
1500 690 130
LBW level | AEGL-3 ERPG-3
2700 2600 1300
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Stofdocument deel A

CAS-nr: 111-36-4 n_ButyIisocya naat o~ écéo VN-nr: 2485
CsHoNO H.C N GEVI: 663
Synoniemen: butylisocyanaat (Engels:n-Butyl isocyanate) Status: B-stof
Interventiewaarden 10 min. | 30 min. 1 uur 2 uur 4 uur 8 uur
Voorlichtingsrichtwaarden VRW (mg/m?3) NA NA NA NA NA NA
Alarmeringsgrenswaarden AGW (mg/m?3) 11 3,7 1,8 0,92 0,46 0,23
Levensbedreigende waarden LBW (mg/m?) 33 11 5,5 2,8 1,4 0,69
Datum vaststelling: November 2015 Conversiefactor: 1 mg/m? = 0,243 ppm; 1 ppm = 4,12 mg/m?

Explosiegrens: 67.000 — 382.000 mg/m?®

Geur: stekend
LOA: niet afgeleid

Fysisch-chemische eigenschappen

Overige informatie

Uiterlijk: kleurloze tot gele vloeistof
Brand: zeer brandgevaarlijk
Makkelijke vorming van explosieve
mengsels; vluchtig. Zuurgraad:

LogKow:

Relatieve dichtheid van verzadigd
damp-lucht mengsel: 1,05

Molecuulmassa: 99,1 g/mol

Wateroplosbaarheid:
Verzadigde dampdruk: 23 mbar

Publieke grenswaarde:
niet afgeleid

MAK: niet afgeleid
Geen data TLV-TWA: niet afgeleid
2,3

reactie

Toxicologische eigenschappen

Effecten bij inhalatoire blootstelling

Onder AGW: irritatie ogen, neus en keel

AGW — LBW: matige tot ernstige irritatie van
luchtwegen, tranenvloed, keelpijn,
hoesten, benauwdheid,
longoedeem, mogelijk effecten op

de ongeboren vrucht

Boven LBW:  ernstige longschade, sterfte

e LET OP: De afwezigheid van een VRW
betekent niet dat blootstelling onder de AGW
zonder effecten is.

Toxiciteit bij eenmalige, inhalatoire blootstelling

= Primaire effecten zijn irritatie van de slijmvliezen
van ogen, neus en keel.

= In analogie met methylisocyanaat kan niet worden
uitgesloten dat n-butylisocyanaat embryotoxiciteit
kan veroorzaken

= n-Butylisocyanaat kan een chemische
longontsteking en/of longoedeem veroorzaken. De
effecten hiervan kunnen vertraagd optreden en
versterkt worden door lichamelijke inspanning.

= n-Butylisocyanaat is mogelijk sensibiliserend. Na
sensibilisatie kan de stof luchtwegallergie
veroorzaken na inhalatie of huidallergie bij dermaal
contact!

Effecten bij blootstelling aan viloeistof
Huidcontact: irritatie, roodheid, pijn

Oogcontact: irritatie, roodheid, pijn

Carcinogeniteit

IARC classificatie: niet geévalueerd
CRP: niet afgeleid

Beknopte medische informatie

Ontsmetting damp

algemeen: frisse lucht, rust, halfzittende houding en direct spoedeisende medische hulp inzetten.

Ontsmetting vloeistof
huid:
raadplegen.

ogen:
inslikken:

Specifieke behandeling en materialen: geen.

minimaal 15 min. spoelen met water (evt. contactlenzen verwijderen), dan naar oogarts brengen.
mond laten spoelen (uitspugen!), GEEN braken opwekken en onmiddellijk arts raadplegen.

Neem contact op met het NVIC (tel: +31 (0)30 —274 8888) voor informatie met betrekking tot medisch handelen.

verontreinigde kleding uittrekken, minimaal 20 min. spoelen met veel water of douchen, zo nodig arts
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Stofdocument deel B

CAS-nr: 111-36-4 n_ButyI isocya nate 0 UN-nr: 2485
_C
CsHoNO H3C/\/\N/

Basis for the Dutch Intervention Values

VRW: Not recommended, in accordance with AEGL
AGW: Same rationale as for AEGL values (one-third of LBW), 2h value added

LBW: Different point of departure as for AEGL values, different uncertainty factors and n-value are used,
2h value added

Date: November 2015 | AEGL document: final 2013

Dutch Intervention Values (mg/m3)

10 min 30 min 1h 2h 4 h 8h End point

VRW NR NR NR NR NR NR | Insufficient warning properties; possible
systemic effects at concentrations lower
than those that produce irritation

AGW 11 3.7 1.8 0.92 0.46 0.23 | One-third of LBW values
LBW 33 11 55 2.8 1.4 0.69 | Threshold for lethality in rats

Derivation of the Dutch Intervention Values

VRW: VRW values were not derived for n-butyl isocyanate due to a lack of relevant human and animal
data. The available data, however, shows that n-butyl isocyanate exerts toxic effects that are similar
to methyl isocyanate (respiratory irritation and delayed lethality). VRW values are not derived for
methyl isocyanate due to poor warning properties. On the basis of similarities between n-butyl
isocyanate and methyl isocyanate, VRW values for n-butyl isocyanate were not derived. Absence of
VRW values does not imply that concentrations below the AGW values are without any effect

AGW: The available human data and single-exposure animal toxicity data are regarded inadequate for
derivation of AGW-values for n-butyl isocyanate. Data in workers lack sufficient information on
exposure concentrations and health effects. Also the available animal data lack information on the
incidence and severity of effects and histopathologic findings are absent. Without adequate data, the
AGW values for n-butyl isocyanate were obtained by dividing the LBW-values by 3. This approach is
justified by the steep concentration response curve as observed in mortality studies; no rats died
after a 1-h exposure at 39 ppm (161 mg/m?3), and 70% (7/10) died at 130 ppm (536 mg/m?3).

LBW:  The 4-hour LCso of 15.6 ppm (64 mg/m?3) for groups of 6 rats (Dupont, 1968) is the most appropriate
basis for LBW derivation. The BMCLos and BMCo1 for this study were 3.35 ppm (14 mg/m?®) and 6.82
ppm (28 mg/m3) respectively, as determined by Benchmark Dose analysis. The 4-hour BMCLos of
3.35 ppm (14 mg/m?®) was used as the PoD for LBW derivation. The default uncertainty factor of 10
(3x3) was considered sufficient to account for inter- and intraspecies differences. The
inconsistencies among the animal lethality data sets did not permit a valid assessment of the
exposure concentration-exposure duration relationship and an empirical derivation of n was not
possible. Time scaling was performed using C" x t = k, with the substance-specific value for n of 1
(based on analogy with methyl isocyanate) for extrapolation to longer and shorter exposure
durations.

Additional toxicological information (including relevant results of a general literature search, if any)

No studies are available that address the mechanism(s) of toxicity of n-butyl isocyanate. It is thought that the
mode of action might be equal to methyl isocyanate, which toxicity is clinically similar to that described for n-
butylisocyanate (respiratory tract irritation with delayed lethality). The exact mechanism of action for the
systemic effects is unknown. Cholinesterase inhibition by several diisocyanates has been hypothesized as a
mechanism for the commonly observed respiratory toxicity associated with isocyanate exposure.

No reproductive or developmental data were located.

Some isocyanates are well known to cause skin and respiratory sensitization. However, there are no reports
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of n-butyl isocyanate or other monoisocyanates causing respiratory sensitization. Cross-reactivity may occur

between isocyanates.

H302: Harmful if swallowed; H330: Fatal if inhaled; H314: Causes severe skin burns and eye damage; H318:
Causes serious eye damage; H317: May cause an allergic skin reaction; H335: May cause respiratory

irritation.

Carcinogenicity and derivation of the CRP value

Odour and derivation of the LOA value

No information was found regarding the carcinogenic
potential of n-butyl isocyanate in humans and animals.

IARC classification: not evaluated

No carcinogenic risk potency (CRP) was derived

Odour: pungent

No LOA was derived due to the absence of
consistent odour perception.

Other standards and guidelines (1h values in mg/m?®, unless otherwise indicated)

VRW level | AEGL-1 ERPG-1 IDLH: NR
NR NR 0.041

AGW level | AEGL-2 ERPG-2
1.8 0.34 0.21

LBW level | AEGL-3 ERPG-3
5.5 1.0 41
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Stofdocument deel A

CAS-nr: 1305-99-3 Calciumfosfide CasP2 VN-nr: 1360
GEVI: geen
Synoniemen: tricalciumdifosfide (Engels: calcium phosphide) Status: B-stof
Interventiewaarden 10 min. | 30 min. 1 uur 2 uur 4 uur 8 uur
Voorlichtingsrichtwaarden VRW (mg/m?3) NA NA NA NA NA NA
Alarmeringsgrenswaarden AGW (mg/m?3) 45 15 7,6 3,8 1,9 0,95
Levensbedreigende waarden LBW (mg/m?) 82 27 14 6,8 3,4 1,7
Datum vaststelling: 16-10-2018 Conversiefactor: 1 mg/m? = 0,132 ppm; 1 ppm = 7,579 mg/m?

Geur: typerende geur (geur als bij fosfine)
LOA: niet afgeleid

Explosiegrens: geen data
Kans op explosie door reactie met water of zuren.

Fysisch-chemische eigenschappen Overige informatie

Uiterlijk: grijze brokken of bruinrood Publieke grenswaarde:

kristallijn poeder Molecuulmassa: 182,2 g/mol niet afgeleid

Brand: Niet brandbaar. Echter, bij MAK: niet afgeleid
contact met vocht kans op brand en Zuurgraad: geen data TLV-TWA: niet afgeleid
explosie. LogKow: geen data

Relatieve dichtheid van verzadigd
damp-lucht mengsel: geen data

Wateroplosbaarheid:  reactie
Verzadigde dampdruk: geen data

Toxicologische eigenschappen

Toxiciteit bij eenmalige, inhalatoire blootstelling
Calciumfosfide kan bij contact met vocht uit de lucht

Effecten bij inhalatoire blootstelling
(gebaseerd op vrijkomen fosfine) -

Onder AGW-: irritatie aan ogen, huid, neus en of luchtwegen omgezet worden in fosfine. De toxiciteit
luchtwegen, hoofdpijn, misselijkheid, van calciumfosfide wordt bepaald door de vorming
braken, zwakte, paresthesie, van fosfine.
duizeligheid, tremor = Fosfine verstoort door effecten op de celademhaling

AGW — LBW:  benauwdheid, longoedeem, de zuurstofopname en energievoorziening van de cel.
bewustzijnsdaling, = Fosfine werkt irriterend op de ogen, huid en
hartritmestoornissen, nier- en luchtwegen.
leverfunctiestoornissen = Blootstelling aan calciumfosfide kan longoedeem en

Boven LBW: convulsies, cardiovasculaire collaps, chemische pneumonitis veroorzaken. De
myocardinfarct, ademnood, coma, verschijnselen hiervan kunnen vertraagd optreden en
sterfte versterkt worden door lichamelijke inspanning.

LET OP: De afwezigheid van een VRW betekent niet dat *  Kinderen zijn mogelijk gevoeliger voor toxiciteit door

blootstelling onder de AGW zonder effecten is. fosfine.

Effecten bij blootstelling aan vloeistof
Huidcontact:roodheid
Oogcontact: roodheid, pijn, slecht zien

Carcinogeniteit

IARC classificatie: niet geévalueerd
CRP: niet afgeleid

Beknopte medische informatie

Ontsmetting damp

algemeen: frisse lucht, rust, halfzittende houding en direct spoedeisende medische hulp inzetten.

ogen: spoelen met water (evt. contactlenzen verwijderen).

Ontsmetting vaste stof

huid: verontreinigde kleding uittrekken, afspoelen met water.

ogen: spoelen met water (evt. contactlenzen verwijderen).

inslikken: mond laten spoelen (uitspugen!), rust, GEEN mond-op-mondbeademing, actieve kool (carbomix)
toedienen, en direct spoedeisende medische hulp inzetten.

Specifieke behandeling en materialen: geen.

Neem contact op met het NVIC (Tel: 030 - 274 8888) voor informatie met betrekking tot medisch handelen
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Stofdocument deel B

CAS-nr: 1305-99-3 Calcium phosphide CasP2 UN-nr: 1360

Basis for the Dutch Intervention Values

VRW: Not recommended, in accordance with AEGL

AGW: AEGL value is adopted (except 10 min value for which time scaling was applied), 2h value added
LBW: AEGL value is adopted (except 10 min value for which time scaling was applied), 2h value added
Date: 16-10-2018 | AEGL document: Final 2007

Dutch Intervention Values (mg/m3)

10 min 30 min 1h 2h 4 h 8h End point
VRW NR NR NR NR NR NR (insufficient data)
AGW 45 15 7.6 3.8 1.9 0.95 | Irritation nasal mucosa rats (phosphine)
LBW 82 27 14 6.8 3.4 1.7 | Lethality rats (phosphine)

Derivation of the Dutch Intervention Values

VRW:

AGW:

LBW:

No data are available for calcium phosphide. As toxicity of calcium phosphide is due to phosphine,
which is formed due to reaction of calcium phosphide with moisture, data on phosphine could be
used to derive intervention values. However, no appropriate data were available for derivation of
VRW values for phosphine. Therefore VRW values are not recommended. This does not imply that
exposure below AGW is without adverse effects.

Since no appropriate data exist for calcium phosphide, AGW values for phosphine will be used (on
ppm-basis) to derive AGW values for calcium phosphide. The use of phosphine as a surrogate for
calcium phosphide was deemed appropriate since it is believed that the reaction product, phosphine,
is responsible for the adverse effects. Because two moles of phosphine are produced for every mole
of calcium phosphide, a molar adjustment factor of 2 was applied to the calcium phosphide AGW
values.

Derivation of AGW values for phosphine

The phosphine AGW values were based on red mucoid nasal discharge in rats exposed to 10 ppm
(14 mg/m?3) phosphine for 6 hours, corresponding to 37.90 mg/m? calcium phosphide. Since this
endpoint is less severe than effects defined by AGW, the resulting values should be protective.
The default uncertainty factor of 3 was applied to account for interspecies variability. An uncertainty
factor of 10 was applied to account for intraspecies variability since the human data suggest that
children may be more sensitive than adults when exposed to presumably similar phosphine
concentrations. For example, in two reports, exposed children died, but exposed adults survived.
Time scaling was performed using the equation C" x t = k, and an n-value of 1 (derived from rat
lethality data of 1- to 6-hours for phosphine).

Since no appropriate data exist for calcium phosphide, LBW values for phosphine will be used (on
ppm-basis) to derive LBW values for calcium phosphide. The use of phosphine as a surrogate for
calcium phosphide was deemed appropriate since it is believed that the reaction product, phosphine,
is responsible for the adverse effects. Because two moles of phosphine are produced for every mole
of calcium phosphide, a molar adjustment factor of 2 was applied to the calcium phosphide LBW
values.

Derivation of LBW values for phosphine

The highest concentration yielding no deaths in rats (18 ppm = 25 mg/m?) for 6 hours was used as
point of departure for the calculation of the LBW values, corresponding to 68.21 mg/m?3 calcium
phosphide. The default uncertainty factor of 3 for interspecies and an intraspecies factor of 10 were
applied for reasons provided above. Time scaling was performed using the equation C"xt=k and a
chemical specific n-value of 1 (derived from rat lethality data of 1- to 6-hours for phosphine). These
values are considered protective since workers were repeatedly exposed for “brief” periods of time to
phosphine concentrations up to 35 ppm (49 mg/m?) with no life-threatening effects and workers
exposed to >50 ppm ( >70 mg/m?) for 2-5 minutes experienced only odour.
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Additional toxicological information (including relevant results of a general literature search, if any)

When calcium phosphide reacts with moisture, phosphine gas will be formed. Phosphine is considered to
induce acute toxic effects following oral and inhalation exposure. Children are thought to be more vulnerable
to phosphine exposure. Common clinical signs after exposure to phosphine are headache, vomiting,
coughing, shortness of breath, paresthesia, weakness, tremors and jaundice. Pulmonary congestion, pleural
effusion, and congestive heart failure may be observed upon post-mortem examination.

In vitro, phosphine reacts with cytochrome ¢ and cytochrome c oxidase, thereby inhibiting mitochondrial
oxygen uptake. In vitro studies have also shown that phosphine can react with the heme moiety of
hemoglobin in the presence of oxygen. Cell death and loss of cell membrane integrity accounted for the
increased liver enzymes, bronchiolytic effects, cloudy swelling of renal tubular epithelia, and hemorrhagic
myocardial lesions.

No reproductive or developmental data were found.

H300: Fatal if swallowed; H311:Toxic in contact with skin; H318: Causes serious eye damage; H330: Fatal if
inhaled

Carcinogenicity and derivation of the CRP value Odour and derivation of the LOA value
IARC classification: not evaluated. Odour: no information.
No carcinogenic risk potency (CRP) was derived. Pure phosphine is odourless at concentrations

up to 200 ppm. Technical-grade phosphine has
No data concerning carcinogenicity of calcium phosphide a garlic-like odour (may be due to impurities).
are available.

o . For phosphine, no LOA was derived due to lack
Fumigation workers exposed long-term to phosphine of reliable data. Ruth (1986) reported an odour
have a higher incidence of both stable and less stable range of 0.028-3.6 mg/m? for phosphine.

chromosomal aberrations. Molecular analysis of these
lesions suggests that the breakpoints are near proto-
oncogenes involved in non-Hodgkin’s lymphoma, possibly
contributing to the increased incidence of lymphomas in
pesticide workers.

Other standards and guidelines (1h values in mg/m?, unless otherwise indicated)®

VRW level AEGL-1 ERPG-1 IDLH: not derived
NR NR -

AGW level | AEGL-2 ERPG-2
7.6 7.5 -

LBW level | AEGL-3 ERPG-3
14 13 -

8 Note that the AEGL values as presented here (in mg/m?3) are derived using the conversion factors of the AEGL
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Stofdocument deel A

CAS-nr: 353-50-4 Carbonylfluoride COF: VN-nr: 2417
GEVI: 268
Synoniemen: carbonyldifluoride (Engels: carbonyl fluoride) Status: B-stof
Interventiewaarden 10 min. 30 min. 1 uur 2 uur 4 uur 8 uur
Voorlichtingsrichtwaarden VRW (mg/m?3) NA NA NA NA NA NA
Alarmeringsgrenswaarden AGW (mg/m?3) 4.6 3,2 2,5 2,0 1,6 0,79
Levensbedreigende waarden LBW (mg/m3) 14 9,5 7,6 6,0 4,8 24
Datum vaststelling: November 2015 Conversiefactor: 1 mg/m3 = 0,364 ppm; 1 ppm = 2,75 mg/m?

Geur: stekend, irriterende geur
LOA: niet afgeleid

Explosiegrens: geen data

Fysisch-chemische eigenschappen Overige informatie

Publieke grenswaarde:
uitgedrukt als F, incl.
PTFE-
pyrolyseproducten1
mg/m? (15 min TGG)

Uiterlijk: Kleurloos gas
Brand: Niet brandbaar
Molecuulmassa: 66,01 g/mol

Zuurgraad: geen data MAK: niet afgeleid
TLV-TWA: 5,5 mg/m?
LogKow: geen data (incl. PTFE-

pyrolyseproducten)

Wateroplosbaarheid:  Reactie
Verzadigde dampdruk: 56.134 mbar

Relatieve dichtheid van verzadigd
damp-lucht mengsel: 2,29

Toxicologische eigenschappen

Toxiciteit bij eenmalige, inhalatoire blootstelling

= De substantie is irriterend voor de ogen, huid en
de luchtwegen.

= Een hoge concentratie kan longoedeem
veroorzaken.

= Carbonylfluoride is een zeer hygroscopisch gas,
en vormt in contact met water HF (waterstof
fluoride).

Effecten bij inhalatoire blootstelling

Onder AGW: lichte irritatie, hoesten, keelpijn

AGW — LBW: longschade, benauwdheid

Boven LBW: sterfte

LET OP: de afwezigheid van een VRW waarde
betekent niet dat blootstelling onder de AGW
zonder effecten is.

Effecten bij blootstelling aan vloeistof Carcinogeniteit
IARC classificatie: niet geclassificeerd

CRP: niet afgeleid

Huidcontact:  roodheid, pijn, bevriezingsletsel

Oogcontact:  bijtend, brandwonden, bevriezingsletsel

Beknopte medische informatie

Ontsmetting gas

algemeen:  frisse lucht, rust, halfzittende houding en direct spoedeisende medische hulp inzetten.

ogen: minimaal 15 min. spoelen met water (evt. contactlenzen verwijderen), dan naar oogarts brengen, blijven spoelen
tijdens vervoer (alternatief: druppelen met 1% calciumgluconaat).

huid: bij bevriezing: kleding uittrekken (NIET lostrekken), direct spoelen met veel water (minimaal 20 min.), dan pas
eventueel aan de huid vastgeplakte kleding verwijderen en verder spoelen; en direct spoedeisende hulp inzetten.

inslikken: n.v.t. (gas).

Specifieke behandeling en materialen: Bij vergiftiging door deze stof is specifieke eerste hulp mogelijk;
calciumgluconaatoplossingen en -gel moeten met gebruiksaanwijzing beschikbaar zijn.
Neem contact op met het NVIC (Tel:+31 (0)30 274 8888) voor aanvullende informatie met betrekking tot medisch handelen
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Stofdocument deel B

CAS-nr: 353-50-4 Ca rbony|f|uo|-ide COF: UN-nr: 2417

Basis for the Dutch Intervention Values

VRW: Not recommended (in accordance with AEGL)
AGW: Same rationale as for AEGL (one-third of LBW), 2h value added
LBW: Same point of departure as for AEGL values, but using different uncertainty factors, 2h value added

Date: November 2015 | AEGL document: Final, 2014

Dutch Intervention Values (mg/m3)

10 min 30 min 1h 2h 4 h 8h End point
VRW NR NR NR NR NR NR Insufficient data.
AGW 4.6 3.2 2.5 2.0 1.6 0.79 | One third of LBW
LBW 14 9.5 7.6 6.0 4.8 2.4 | Estimate BMCLos lethality threshold in
rats

Derivation of the Dutch Intervention Values

VRW: The VRW values were not derived. No human data were available and animal data were insufficient.
Therefore VRW values were not recommended.

AGW: In a study that was conducted in rats, the animals were exposed to concentrations of 2.5 or 5 ppm (6.9
or 14 mg/m?3) for 2 or 2.5 hours. The no-effect level was 2.5 ppm (6.9 mg/m3) for both durations. The
rats that were exposed to the 5 ppm (14 mg/m3) concentrations exhibited dyspnea and cyanosis. In
another study rats were exposed to concentration of 5 or 10 ppm (14 or 28 mg/m?®) for 4 hours and
exhibited dyspnea and rapid shallow respiration. In this study a no-effect level was not identified. The
animal studies that were found lack sufficient information on experimental conditions and observed
effects to be used for derivation the AGW values. Furthermore, human data on the effects of carbonyl
fluoride exposure is lacking. In the absence of relevant data, the AGW values are estimated by
dividing the LBW values by a factor 3. This reduction is considered an estimate of the threshold for
irreversible effects.

LBW: The LBW values were determined by using available mortality data in rats in a benchmark dose
approach. The BMCLos value of 5.2 ppm (14.3 mg/m?®) for 4 hours was considered to be the most
conservative value to estimate the threshold for lethality in rats and was used as a point of departure
for deriving the LBW values. For AEGL-3 derivation a total uncertainty factor of 10 was applied to
account for interspecies and intraspecies differences. The resulting values are considered too low,
given the TLV-TWA value of 5.5 mg/m?® and the Dutch public OEL value of 1 mg/m? (TGG-15 min). As
the variation in effects is not expected to vary much among species, an interspecies uncertainty factor
of 1 was considered acceptable. This factor was also applied for derivation of the Intervention values
of HF. An intraspecies uncertainty factor of 3 was maintained. A total uncertainty factor of 3 was
applied. Time-scaling was performed using the equation C" x t = k, using the default values for n of 1
and 3 for extrapolation to longer and shorter exposure durations, respectively.

Additional toxicological information (including relevant results of a general literature search, if any)

The substance carbonyl fluoride is a contact irritant that hydrolyzes in the presence of water to hydrogen
fluoride. The effects of carbonyl fluoride including skin, eyes and respiratory tract irritation are likely due to
hydrogen fluoride. However, carbonyl fluoride is regarded more toxic than hydrogen fluoride due to a deeper
lung penetration. Exposure via inhalation produces pulmonary hemorrhage, congestion and death in laboratory
animals. Inhalation of high concentrations may cause lung edema. Steep concentration-response and time-
response relationships appeared to be present for carbonyl fluoride.

Data on developmental and reproductive toxicity and carcinogenicity are too limited to draw conclusions.

No risk phrases were found.

Carcinogenicity and derivation of the CRP value Odour and derivation of the LOA value
IARC classification: not classified Odour: pungent and very irritating odour.
No carcinogenic risk potency (CRP) was derived. No LOA was derived due to lack of data.
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Other standards and guidelines (1h values in mg/m?, unless otherwise indicated)

VRW level | AEGL-1 ERPG-1 IDLH: not derived
NR NR -

AGW level | AEGL-2 ERPG-2
2.5 0.76 -

LBW level | AEGL-3 ERPG-3
7.6 2.2 -
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Stofdocument deel A

CAS-nr: 463-58-1 Ca rbonylsulfide CcOoSs VN-nr: 2204
GEVI: 263
Synoniemen: carbonoxysulfide (Engels: carbonyl sulfide) Status: B-stof
Interventiewaarden 10 min. | 30 min. 1 uur 2 uur 4 uur 8 uur
Voorlichtingsrichtwaarden VRW (mg/m?3) NA NA NA NA NA NA
Alarmeringsgrenswaarden AGW (mg/m?3) 250 170 140 110 86 56
Levensbedreigende waarden LBW (mg/m?) 690 480 380 300 240 120
Datum vaststelling: november 2015 Conversiefactor: 1 mg/m? = 0,400 ppm; 1 ppm =2,50 mg/m?

Explosiegrens: LEL = 6,5 Vol% = 160.000 mg/m?

eieren) in vochtige lucht
LOA: niet afgeleid

Geur: geurloos (pure stof), typerende geur (rotte

Fysisch-chemische eigenschappen

Overige informatie

Uiterlijk: kleurloos gas
Brand: zeer brandgevaarlijk

Relatieve dichtheid van verzadigd
damp-lucht mengsel: 2,1

Molecuulmassa: 60,1 g/mol
Zuurgraad: Niet bekend
LogKow: -1,3
Wateroplosbaarheid: 0,14 g/100 ml
Verzadigde dampdruk: 11.000 mbar

Publieke grenswaarde:
niet afgeleid

MAK: niet afgeleid
TLV-TWA: niet afgeleid

Toxicologische eigenschappen

Toxiciteit bij eenmalige, inhalatoire blootstelling
= Een hoge concentratie kan inwerken op het

Effecten bij inhalatoire blootstelling

Onder AGW. |rr|tat|? van ogen, neus er.m. keel, centrale zenuwstelsel, met als gevolg
keelpijn, hoesten, hoofdpijn, stuiptrekkingen en psychische stoornis met
misselijkheid, versnelde verwarring.
ademhaling = De stof is irriterend voor de ogen, neus en keel.
AGW — LBW: hartkloppingen, ademnood, = Vormt in contact met water H2S (waterstofsulfide).
verwarring, bewusteloosheid,
ademstilstand
Boven LBW:  sterfte

LET OP: de afwezigheid van een VRW waarde
betekent niet dat blootstelling onder de AGW
zonder effecten is.

Effecten bij blootstelling aan vloeistof Carcinogeniteit
IARC classificatie: niet geclassificeerd

CRP: niet afgeleid

Huidcontact.  bevriezingsletsel

Oogcontact.  bevriezingsletsel

Beknopte medische informatie

Ontsmetting gas
algemeen:  frisse lucht, rust, 100% zuurstof en direct spoedeisende medische hulp inzetten.

Ontsmetting vloeistof

huid: in geval van bevriezingswonden: aan de huid vastgevroren kleding NIET lostrekken, eerst spoelen met veel water, dan
pas kleding uittrekken, daarna weer spoelen en direct spoedeisende medische hulp inzetten.

ogen: in geval van bevriezingswonden: minimaal 15 min. spoelen met water (evt. contactlenzen verwijderen), dan naar
oogarts brengen, blijven spoelen tijdens vervoer..

inslikken: n.v.t. (gas).

Specifieke behandeling en materialen: Bij vergiftiging door deze stof moet onmiddellijk zuurstof 100% worden toegediend.

Neem contact op met het NVIC (tel: +31 (0)30 —274 8888) voor informatie met betrekking tot medisch handelen.
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Stofdocument deel B

CAS-nr: 463-58-1 Ca rbonyl sulfide COos UN-nr: 2204

Basis for the Dutch Intervention Values

VRW: Not recommended, in accordance with AEGL
AGW: AEGL value is adopted, 10 min value added, 2h value added
LBW: AEGL value is adopted, 2h value added

Date: November 2015 | AEGL document: Interim, 2008

Dutch Intervention Values (mg/m3)

10 min 30 min 1h 2h 4 h 8h End point

VRW NR NR NR NR NR NR | Not recommended

AGW | 250 170 140 110 86 56 | No-effect level for clinical signs in rats
LBW 690 480 380 300 240 120 | Estimate for lethality threshold in rats

Derivation of the Dutch Intervention Values

VRW: The VRW values are not derived. No human and animal data were available and therefore VRW
values were not recommended.

AGW: To derive the AGW values for carbonyl sulfide the no-effect level for severe clinical signs and brain
pathology at a concentration of 300 ppm (750 mg/m?) for 6 hours in rats was used. The severe
clinical signs observed at the next concentration of 600 ppm included hypothermia, lethargy, head tilt
and ataxia. The default total uncertainty factor of 10 (3x3) was considered sufficient to account for
inter- and intraspecies differences. Time-scaling was performed using the equation C"x t=k, using
the default values for n of 1 and 3 for extrapolation to longer and shorter exposure durations,
respectively.

LBW: The LBW values were determined by using available mortality data in rats in a benchmark dose
approach. The BMCLos value of 952 ppm (2,380 mg/m?) for 4 hours in rats was used as a point of
departure for deriving the LBW values. The default total uncertainty factor of 10 (3x3) was
considered sufficient to account for inter- and intraspecies differences. Time-scaling was performed
using the equation C" x t=k, using the default values for n of 1 and 3 for extrapolation to longer and
shorter exposure durations, respectively.

Additional toxicological information (including relevant results of a general literature search, if any)

Carbonyl sulfide is neurotoxic and causes respiratory paralysis. Hydrogen sulfide is produced from the
metabolism of carbonyl sulfide via carbonic anhydrase and may be responsible for carbonyl sulfide toxicity.
Steep concentration-response and time-response relationships appeared to be present for carbonyl sulfide.

Data on developmental and reproductive toxicity, genotoxicity and carcinogenicity are too limited to draw
conclusions.

No harmonised hazard sentences were found.

Carcinogenicity and derivation of the CRP value Odour and derivation of the LOA value

Odour: odourless (pure substance), typical
odour (strong odour of rotten eggs) in moist air.
Odour threshold: 0.25 mg/m3 [US EPA, 1992].
No LOA was derived due to lack of data

IARC classification: not classified

No carcinogenic risk potency (CRP) was derived.

Other standards and guidelines (1h values in mg/m?, unless otherwise indicated)

VRW level AEGL-1 ERPG-1 IDLH: not derived
NR NR -

AGW level | AEGL-2 ERPG-2
140 130 -

LBW level AEGL-3 ERPG-3
380 370 -
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Stofdocument deel A

CAS-nr: 7782-50-5 Chloor CI-ClI VN-nr: 1017
GEVI: 268
Synoniemen: - (Engels: Chlorine) Status: B-stof
Interventiewaarden 10 min. | 30 min. 1 uur 2 uur 4 uur 8 uur
Voorlichtingsrichtwaarden VRW (mg/m?3) 1,5 1,5 1,5 1,5 1,5 1,5
Alarmeringsgrenswaarden AGW (mg/m?) 14 8,3 5,9 4,2 3,0 2,1
Levensbedreigende waarden LBW (mg/m?3) 290 110 59 32 18 9,6
Datum vaststelling: 24-09-2009 Conversiefactor: 1 mg/m® = 0,339 ppm; 1 ppm = 2,95 mg/m®

Explosiegrens: geen data

Geur: stekende geur
LOA: 3,6 mg/m?®

Fysisch-chemische eigenschappen

Overige informatie

Uiterlijk: geelgroen onder druk tot
vloeistof verdicht gas

Brand: niet brandbaar, bij vele reacties
kans op explosie.

Relatieve dichtheid van verzadigd
damp-lucht mengsel: 2,5

Molecuulmassa: 70,9 g/mol

Zuurgraad: Geen data
LogKow: Geen data
0,7 g/100 ml

Wateroplosbaarheid: (slecht)

Verzadigde dampdruk: 6700 mbar

Publieke grenswaarde:
1,5 mg/m3 (15 min)

MAK: 1,5 mg/m?®
TLV-TWA: 1,5 mg/m?

Toxicologische eigenschappen

Effecten bij inhalatoire blootstelling

Onder VRW:  geen informatie

Toxiciteit bij eenmalige, inhalatoire blootstelling

= Chloor werkt irriterend op de slijmvliezen van o.a.
ogen en luchtwegen

VRW — AGW: o0o0g- en luchtwegirritatie, tranenvioed, *  Blootstelling aan chloor kan longoedeem en

hoesten

AGW — LBW: ernstige oog- en luchtwegirritatie,

chemische pneumonitis veroorzaken. De
verschijnselen hiervan kunnen vertraagd optreden
en versterkt worden door lichamelijke inspanning.

benauwdheid, chemische pneumonitis, = Personen met verminderde longfunctie zijn

longoedeem

Boven LBW: sterfte

gevoeliger voor de effecten van chloor.

Effecten bij blootstelling aan vioeistof

Huidcontact: roodheid, ernstige bevriezingsverschijnselen

zoals pijn, blaren, (bevriezings)wonden.

Oogcontact: bij bevriezing: bijtend, roodheid, tranenvioed,
hoornvliesbeschadiging, verlies van gezichtsvermogen,

ernstige brandwonden.

Carcinogeniteit

CRP: niet afgeleid

IARC classificatie: niet geclassificeerd

Beknopte medische informatie

Ontsmetting damp

algemeen: frisse lucht, rust, bij rode ogen, etc.: halfzittende houding en direct spoedeisende medische hulp inzetten.

Ontsmetting vloeistof

huid: eerst spoelen met veel water, dan pas kleding uittrekken, daarna weer spoelen, arts raadplegen en direct
spoedeisende medische hulp inzetten.

ogen: minimaal 15 min. spoelen met water (evt. contactlenzen verwijderen), dan naar oogarts brengen, blijven

spoelen tijdens vervoer.
inslikken:  n.v.t. (gas)

Specifieke behandeling en materialen:.

Neem contact op met het NVIC (tel: +31 (0)30 — 274 8888) voor informatie met betrekking tot medisch handelen.

Inhoudsopgave Voorwoord

Handleiding

Pagina 112 van 659




RIVM Interventiewaarden voor incidentbestrijding: interventiewaarden, stofdocumenten en handleiding

Stofdocument deel B

CAS-nr:

7782-50-5 Chlorine CI-Cl UN-nr: 1017

Basis for the Dutch Intervention Values

VRW: AEGL value was adopted, 2h value added

AGW: AEGL value was adopted, 2h value added

LBW: Different point of departure and different n than AEGL values

Date: 24-09-2009 | AEGL document: Final, 2004

Dutch Intervention Values (mg/m?3)

10 min 30 min 1h 2h 4 h 8h End point
VRW 1.5 1.5 1.5 15 15 15 Mild, transient effects on pulmonary
function parameters in humans
AGW 14 8.3 59 4.2 3.0 21 Shortness of breath in sensitive
human subject
LBW 290 110 59 32 18 9.6 | Calculated threshold for lethality in
animals (rats).

Derivation of the Dutch Intervention Values

VRW:

AGW:

LBW:

The VRW was based on a study with in the first part, 31 male and female human volunteers, including a
susceptible individual, which were exposed to 0.0, 0.5, 1.0, 2.0 ppm (0.0, 1.5, 2.9, 5.9 mg/m?3) for 4h or 0.5 and
1.0 ppm (1.5 and 2.9 mg/m?3) for 8h. The volunteers did not know the test concentration. In the second part of
the study eight non-smoking males were exposed to 0.0, 0.5, 1.0 ppm (0.0, 1.5, 2.9 mg/m3) chlorine for 8h. A
15-min exercise period during each hour of exposure was designed to increase the average heart rate to 100
beats per minute. During the exposures, the volunteers filled out subjective questionnaires on sensation (e.g.
smell, shortness of breath). A concentration of chlorine at 0.5 ppm (1.5 mg/m3) for 4 h produced no sensory
irritation and resulted in only mild transient effects on pulmonary parameters in the healthy individuals.
Pulmonary changes in the susceptible individual were greater than those in healthy subjects, but did not result in
symptoms above the definition of the VRW. The point of departure is supported by other studies with human
volunteers of both genders, including healthy, atopic, and asthmatic subjects and/or periods of exercise to
simulate conditions of stress (1-h 0.4 ppm (1.2 mg/m?) no-effect concentration for individuals with airway hyper-
reactivity or asthma). Because of this variety of human subjects tested, including the most susceptible groups,
no uncertainty factor for differences in human sensitivity was applied. The 0.5-ppm (1.5 mg/m?3) exposure was
considered a threshold for more severe effects, regardless of exposure duration. No time-scaling was applied.
The use of the same value across all exposure durations is supported by the fact that the response to the irritant
effects of chlorine appears to be concentration-dependent rather than time-dependent.

The AGW values were based on the same studies used to derive the VRW value. In those studies healthy
human volunteers experienced transient changes in pulmonary function measurements and a susceptible
individual experienced an asthma-like attack (shortness of breath and wheezing) following a more than 4-h
exposure to chlorine at 1.0 ppm (2.95 mg/m?). The susceptible individual remained in the exposure chamber for
the full 4 h before the symptoms occurred. Because both genders were tested, subjects were undergoing light
exercise (making them more vulnerable to sensory irritation), and a susceptible individual was tested, no
uncertainty factor was applied to account for differences in human sensitivity. If an uncertainty factor for
intraspecies differences was applied, then the AGW-values would conflict with the VRW values.

Similar effects and symptoms in individuals with airway hyper-reactivity or asthma exposed at 1.0 ppm (2.95
mg/m?3) for 1 h in another study supports the application of an intraspecies uncertainty factor of 1 for the 4-h
concentration. Time-scaling was performed using the equation C" x t = k, using n=2. This value was calculated
by regression analysis of the percent of subjects reporting a nuisance irritation response to concentrations at 1
ppm (2.95 mg/m3) and 2 ppm (5.90 mg/m3) over exposure durations of 30 min and 120 min. In the AEGL
document the 10 minute value was set equal to the 30 minute value so that the highest exposure of 4.0 ppm (11
mg/m?3) in the controlled human study was not exceeded. Considering that this highest human exposure level
was established after 2 hours of exposure time scaling to 10 minutes seems reasonable.

The LBW values were based on a lethality study in rats, including three exposure durations of 10, 30 and 60
minutes and four to six concentrations. Probit analysis using DoseResp was performed and yielded and n of 1.1
and LCo1 values for the 10 min, 30 min, 1-, 2-,4-, and 8hrs exposure durations of 967, 370, 201, 110, 59.7. and
32.5 ppm (2856, 1090, 594, 324, 176, and 96 mg/m3), respectively, which were used as point of departure for
LBW derivation. An uncertainty factor of 3 was used to account for interspecies differences because the data
show that interspecies differences were within a factor of approximately 2 for lethality. In addition, chlorine is a
contact site, direct-acting toxicant, and there is likely to be little difference between species in the response of
biologic tissues to chlorine exposure. Also, for intraspecies differences, corrosive gases acting at the point of
contact would predict low variability in a population; thus an uncertainty factor of 3 is applied to protect
susceptible individuals.
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In contrast to the derivation of LBW values, the AEGL-3 values were based on an approximate threshold of
lethality in animals: Because the experimental data in mice appeared to provide an overly conservative estimate
of lethality that was not consistent with the overall preponderance of the data, a value less than the
concentration that resulted in no deaths in rats but greater than the value that resulted in no deaths in mice was
chosen as the basis for the AEGL-3 values. The 200-ppm (590 mg/m?3) value is below the 1-h highest nonlethal
concentrations (213 ppm and 322 ppm; 628 and 950 mg/m?3) and the LC01 (288 ppm; 849 mg/m3) in two well-
conducted studies with rats and above the 1-h highest nonlethal concentration in mice, 150 ppm (442 mg/m?).
The 200-ppm (590 mg/m?3) concentration is an LCzo for the mouse.

Additional toxicological information (including relevant results of a general literature search, if any)

Chlorine is an eye and respiratory tract irritant and, at high doses, has direct toxic effects on the lungs.
Chlorine is extremely reactive and enters into substitution or addition reactions with both inorganic and
organic substances. Moist chlorine unites directly with most elements. Reaction with water produces

hydrochloric (HCI) and hypochlorous acid (HCIO).

No studies on developmental and reproductive effects in humans were located.

H315: Causes skin irritation; H319: Causes serious eye irritation; H331: Toxic if inhaled; H335: May cause

respiratory irritation.

Carcinogenicity and derivation of the CRP value

Odour and derivation of the LOA value

IARC classification: not classified

No carcinogenic risk potency (CRP) was derived.

Odour: pungent

Odour threshold: 0.078 ppm (0.23 mg/m?) [U.S.
EPA]

LOA =11.8 * OTso * 1.33 = 3.6 mg/m?

(The concentration Level leading to distinct Odour
Awareness (I=3) is calculated using the formula: | =2.33 *
log (C/OTs) + 0.5. A correction factor of 1.33 is applied to
this value)

The LOA is below the 10 min-2h AGW values,
and below the LBW values.

Other standards and guidelines (1h values in mg/m3, unless otherwise indicated)

VRW level | AEGL-1 ERPG-1 IDLH: 29 (30 minutes)
1.5 1.5 29

AGW level | AEGL-2 ERPG-2
5.9 5.9 8.8

LBW level | AEGL-3 ERPG-3
59 59 59
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Stofdocument deel A

CAS-nr: 78-95-5 Chlooraceton CH3COCH:CI VN-nr: 1695
GEVI: 663
Synoniemen: acetonylchloride, chloormethylmethylketon, 1-chloor-2-propanon (Engels: chloroacetone) Status: A-stof
Interventiewaarden 10 min. | 30 min. 1 uur 2 uur 4 uur 8 uur
Voorlichtingsrichtwaarden VRW (mg/m?3) NA NA NA NA NA NA
Alarmeringsgrenswaarden AGW (mg/m?) 31 21 17 8,4 4,2 4,2
Levensbedreigende waarden LBW (mg/m?) 92 64 50 25 13 13
Datum vaststelling: 13-05-2009 Conversiefactor: 1 mg/m® = 0,260 ppm; 1 ppm = 3,85 mg/m’

Geur: penetrante, verstikkende geur
LOA: niet afgeleid

Explosiegrens: LEL = 3,4 vol% ~ 130.000 mg/m3

Fysisch-chemische eigenschappen Overige informatie

Uiterlijk: kleurloze vloeistof, wordt Molecuulmassa: 92,5 g/mol Publieke grenswaarde:

geelbruin aan de lucht Zuurgraad: geen data niet afgeleid
Brand: zeer brandgevaarlijk LogKow: 0,3 MAK: niet afgeleid
Relatieve dichtheid van verzadigd 10 g/100 ml

Wateroplosbaarheid: TLV-TWA: niet afgeleid

(goed)
Verzadigde dampdruk: 16 mbar

damp-lucht mengsel: 1,03

TLV-Ceiling: 3,85 mg/m3

Toxicologische eigenschappen

Effecten bij inhalatoire blootstelling Toxiciteit bij eenmalige, inhalatoire blootstelling

Onder AGW:

= Chlooraceton veroorzaakt irritatie van de ogen
en luchtwegen.

= Chlooraceton kan longoedeem veroorzaken.
Verschijnselen hiervan kunnen vertraagd
optreden.

oogirritatie, tranenvloed, irritatie
aan luchtwegen, hoesten

AGW — LBW: ernstige irritatie, oogschade,
longontsteking, ernstige
longoedeem, benauwdheid

Boven LBW:  sterfte

Effecten bij blootstelling aan vioeistof Carcinogeniteit
Huidcontact. bijtend, ernstige brandwonden, blaren
Stof kan door de huid opgenomen worden.

Oogcontact: bijtend, roodheid, slecht zien, ernstige
brandwonden

IARC classificatie: niet geclassificeerd
CRP: niet afgeleid.

Beknopte medische informatie

Ontsmetting damp
algemeen: frisse lucht, rust, halfzittende houding, en direct spoedeisende medische hulp inzetten.

ogen: minimaal 15 min. spoelen met water (evt. contactlenzen verwijderen), dan naar oogarts brengen, blijven

spoelen tijdens vervoer.

Ontsmetting vloeistof
huid: bij verbranding aan de huid vastgeplakte kleding NIET lostrekken, eerst spoelen met veel water, dan pas
kleding uittrekken, daarna weer spoelen en arts raadplegen.

ogen: minimaal 15 min. spoelen met water (evt. contactlenzen verwijderen), dan naar oogarts brengen, blijven
spoelen tijdens vervoer.
inslikken:  mond laten spoelen (uitspugen!), GEEN braken opwekken en direct spoedeisende medische hulp

inzetten.

Specifieke behandeling en materialen: geen.
Neem contact op met het NVIC (Tel: +31(03)0 - 274 8888) voor informatie met betrekking tot medisch handelen
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Stofdocument deel B

CAS-nr: 78-95-5 Chloroacetone CH3COCH:CI UN-nr: 1695

Basis for the Dutch Intervention Values

VRW: AEGL value is adopted, 2h value added
AGW: AEGL value is adopted, 2h value added
LBW: AEGL value is adopted, 2h value added

Date: 13-05-2009 | AEGL document: Final, 2012

Dutch Intervention Values (mg/m3)

10 min 30 min 1h 2h 4 h 8h End point
VRW NR NR NR NR NR NR -
AGW 31 21 17 8.4 4.2 4.2 | One third of LBW values

LBW 92 64 50 25 13 13 | Threshold of lethality in animals

Derivation of the Dutch Intervention Values

VRW: Data are insufficient for derivation of VRW values for chloroacetone. Therefore, VRW values are not
recommended.

AGW: The only data consistent with the definition of AGW with both concentration and duration parameters
are the clinical signs observed in rats exposed to 132 ppm (508 mg/m?) for 1-hour. However, in this
rat study, 132 ppm was also the only concentration causing no mortality and it is the same as the
concentration used as the point-of-departure for LBW values. Therefore, the AGW values for
chloroacetone will be based upon a 3-fold reduction in the LBW values; this is considered an
estimate of a threshold for irreversible effects.

LBW: The estimated 1-hour male rat lethality threshold of 131 ppm (504 mg/m3) (BMCLos) was used as the
basis of the LBW values. Interspecies and intraspecies uncertainty factors of 3 each were applied
because chloroacetone is highly irritating and clinical signs are likely caused by a direct chemical
effect on the tissues; this type of port-of-entry effect is not expected to vary greatly between species
or among individuals. The interspecies uncertainty factor of 3 is also supported by the fact that data
suggest little species variability with regard to lethality from oral and dermal exposure to
chloroacetone. The intraspecies uncertainty factor of 3 is considered sufficient because data from
the more sensitive males were used as the point-of departure. Time-scaling was performed using
the equation C" x t = k, using default values of n=1 and n=3 for extrapolation to longer and shorter
exposure durations, respectively. The 4-hour value was also adopted as the 8-hour value because
time scaling would yield an 8-hour LBW value approaching occupational standards.

Additional toxicological information (including relevant results of a general literature search, if any)

Chloroacetone is toxic by inhalation, ingestion, and dermal contact. No information regarding the mechanism
of toxicity of chloroacetone was located. However, symptoms of acute inhalation exposure suggest that it is
an irritant, causing immediate lacrimation at low concentrations and contact burns of the skin and eyes,
nausea, bronchospasm, delayed pulmonary edema, and death at higher concentrations.

Human toxicity data are limited. Chloroacetone is highly irritating and causes ocular, upper-respiratory tract,
and dermal irritation. Immediate lacrimation has been reported at approximately 5 ppm (19 mg/m?3). A
concentration of 26 ppm (100 mg/m?3) was reportedly intolerable after 1 minute, and a concentration of 605
ppm (2328 mg/m?®) chloroacetone was reported to be lethal after 10 minutes of exposure.

Animal toxicity data are limited to acute lethality studies in rats, mice, and rabbits, and repeated-exposure
studies in rats. The limited data suggest that male rats are approximately 2.3 times more sensitive than
female rats to the effects of chloroacetone administered by inhalation. Oral lethality data suggest that mice
and rats have similar sensitivities. Oral and dermal LDso values show little variability with regard to species
and route of exposure. Clinical signs included restlessness, labored breathing, nasal irritation, salivation,
lacrimation, dyspnea, and pulmonary edema at necropsy.

Developmental/reproductive studies regarding acute human exposure or animal exposure to chloroacetone
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were not found.

No harmonized H-sentences for human health.

Carcinogenicity and derivation of the CRP value Odour and derivation of the LOA value
IARC classification: not classified Odour: Pungent, suffocating odour.
No carcinogenic risk potency (CRP) was derived. No LOA was derived due to lack of reliable data

Carcinogenicity studies regarding human exposure to| |Odour is not considered a good warning
chloroacetone were not available. Two available animal| | property because the first effect experienced is
studies where equivocal with respect to tumor promoter| |lacrimation (at approximately 5 ppm (19
activity of chloroacetone. No experimental carcinogenicity [ | mg/m?)) followed by irritation of the upper
studies are available. respiratory tract and skin.

Other standards and guidelines (1h values in mg/m?®, unless otherwise indicated)

VRW level AEGL-1 ERPG-1 IDLH: not derived
N.R. N.R. not derived
AGW level | AEGL-2 ERPG-2
17 17 not derived
LBW level | AEGL-3 ERPG-3
50 50 not derived
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Stofdocument deel A

CAS-nr: 79-04-9 Chlooracetylchloride CICH2-COCI VN-nr: 1752

GEVI: 668
Synoniemen: chloorazijnzuurchloride, chloorethanoylchloride. (Engels: chloroacetyl chloride) Status: B-stof
Interventiewaarden 10 min. 30 min. 1 uur 2 uur 4 uur 8 uur
Voorlichtingsrichtwaarden VRW (mg/m?) 0,20 0,20 0,20 0,20 0,20 0,20
Alarmeringsgrenswaarden AGW (mg/m?) 14 9,5 7,5 3,8 1,8 0,94
Levensbedreigende waarden LBW (mg/m?) 440 310 240 120 61 31
Datum vaststelling: 13-05-2009 Conversiefactor: 1 mg/m?® = 0,213 ppm; 1 ppm = 4,69 mg/m3
Explosiegrens: Geen data Geur: stekend

LOA: niet afgeleid

Fysisch-chemische eigenschappen Overige informatie
Uiterlijk: kleurloos tot lichtgele Molecuulmassa: 112,9 g/mol Publieke grenswaarde:
vloeistof Zuurgraad: Geen data niet afgeleid

Brand: moeilijk brandbaar, bij vele LogKow: Geen data MAK: niet afgeleid
reacties kans op brand en explosie Wateroplosbaarheid:  Reactie TLV-TWA: 0,23 mg/m?
Relatieve dichtheid van verzadigd

damp-lucht mengsel: geen data Verzadigde dampdruk: 25 mbar

Toxicologische eigenschappen

Effecten bij inhalatoire blootstelling Toxiciteit bij eenmalige, inhalatoire blootstelling

Onder VRW: Geen informatie e Sterk irriterend voor ogen, huid, en luchtwegen.

e Chlooracetylchloride veroorzaakt lichte tot matige

VRW — AGW: oogirritatie, traanverwekkend respiratoire effecten (vooral hogere luchtwegen)
met hoesten en dyspneu komen voor bij
AGW — LBW: sterke oogirritatie, slecht zien, ongevallen.
moeilijk ademen, schade aan e Chlooracetylchloride kan blijvende longschade
luchtwegen, ademnood en longoedeem veroorzaken (type | inhalatoire
intoxicatie).
Boven LBW: longoedeem, sterfte. intoxicatie)
Klachten bij blootstelling aan vioeistof Carcinogeniteit
Huidcontact:bijtend, roodheid, pijn, ernstige IARC classificatie: niet geclassificeerd
brandwonden CRP: niet afgeleid

Oogcontact: bijtend, slecht zien, ernstige
brandwonden

Beknopte medische informatie

Ontsmetting damp
algemeen: frisse lucht, rust, halfzittende houding en direct spoedeisende medische hulp inzetten.
ogen: desgewenst spoelen met water (evt. contactlenzen verwijderen)
Ontsmetting vloeistof
huid: eerst spoelen met veel water, dan pas kleding uittrekken, daarna weer spoelen en arts raadplegen.
ogen: minimaal 15 min. spoelen met water (evt. contactlenzen verwijderen), dan naar oogarts brengen, blijven

spoelen tijdens vervoer.
inslikken:  mond laten spoelen (uitspugen!), rust, GEEN braken opwekken en direct spoedeisende medische hulp
inzetten.
Ontsmetting bij inademen/inslikken
Inademing/inslikken van sterke zuren kan tevens leiden tot larynx- en glottisoedeem, met risico op verstikking (asfyxie)
door zwellingen in de keel. Intubatie (borgen van vrije luchtwegen), eventueel gevolgd door beademing moeten in
ernstige gevallen z.s.m. worden uitgevoerd (door specialisten). Zet derhalve direct spoedeisende medische hulp in.
Specifieke behandeling en materialen: geen.

Neem contact op met het NVIC (Tel: 030 - 274 8888) voor informatie met betrekking tot medisch handelen
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Stofdocument deel B

CAS-nr:

79-04-9 Chloroacetyl chloride CICH2-COCI UN-nr: 1752

Basis for the Dutch Intervention Values

VRW: AEGL value is adopted, 2h value added
AGW: AEGL value is adopted, 2h value added
LBW: AEGL value is adopted, 2h value added
Date:13-05-2009 | AEGL document: Interim, 2007

Proposal for the Dutch Intervention Values (mg/m?®)

10 min 30 min 1h 2h 4h 8h End point

VRW | 020 020 020 020 020 0.20 | Eyeiritation

AGW 14 9.5 7.5 3.8 1.8 0.94 | Impaired ability to escape, eye irritation
(squinting) in animals

LBW 440 310 240 120 61 31 Threshold for animal lethality

Derivation of the Dutch Intervention Values

VRW:

AGW:

LBW:

The VRW values were derived from a multiple-exposure study in which conjunctival redness was
reported in rats after the initial 6-hour exposure to approximately 0.5 ppm (2.35 mg/m?). VRW values
were derived using a single 6-hour exposure to 0.84 ppm (3.9 mg/m?) because this is the highest
concentration that caused conjunctival redness but no other more serious effects after one
exposure. A modifying factor of 2 was applied to estimate a no-effect level concentration for
conjunctivitis. The same VRW value is adopted for 10 minutes to 8 hours because mild irritant
effects do not vary greatly over time. A total uncertainty factor of 10 was applied: 3 for interspecies
variability and 3 for intraspecies variability. The resulting VRW of 0.04 ppm (0.20 mg/md) is
consistent with the limited human data in which exposure to 0.023 ppm (0.11 mg/m?3) for an
undefined period was barely detectable but 0.140 ppm (0.66 mg/m3) was strong, and exposure to
0.05 ppm (0.23 mg/m3) was associated with odor that was objectionable but no adverse health
effects were reported.

A 1- hour inhalation rat study (32, 208, 522, or 747 ppm; 150, 976, 2,451 or 3,508 mg/m?®) was
chosen for AGW derivation because it was the only well-conducted study in which effects within the
scope of AGW occurred from a single exposure. All test groups squinted, lacrimated, had urine
stains, and initially lost weight. At 208 ppm (976 mg/m?), rats had shallow breathing, lethargy, and
reddish stains near the eyes, at 522 ppm (2,451 mg/m?3), rats also had labored breathing, gasping,
and salivation, and at 747 ppm (3,508 mg/m?), 5/6 males and 1/6 females died and necropsy
revealed lung pathology, nasal congestion, and enlarged adrenals. The AGW endpoint was the
NOEL for impaired ability to escape due to lacrimation and eye squinting, which was estimated by
applying a modifying factor of 2 to the lowest concentration tested of 32 ppm (150 mg/m?3). A total
uncertainty factor of 10 was applied, consisting of 3 for interspecies variability and 3 for intraspecies
variability. Scaling across time was performed using C" * t = k, with the defaults n=3 and n=1 for
extrapolation to shorter and longer exposure durations, respectively.

A 1-hour inhalation rat study (32, 208, 522, or 747 ppm; 150, 976, 2,451 or 3,508 mg/m?) was
chosen for LBW derivation. The LBW toxic endpoint was the lethality threshold, which was taken as
the highest concentration tested that caused no deaths (522 ppm = 2,451 mg/m3). A total uncertainty
factor of 10 was applied. An interspecies uncertainty factor of 3 was used because lethality resulting
from respiratory lesions and having a steep dose-response was seen in several studies with rats and
mice, at chloroacetyl chloride concentrations within a factor of 2-3. An intraspecies uncertainty factor
of 3 was applied because the threshold for lethality from direct destruction of respiratory tissue is not
expected to vary greatly among humans, based on the steep dose-response seen in the animal
studies. To obtain protective LBW values, scaling across time was performed using C" * t = k, with
the defaults n=3 and n=1 for extrapolation to shorter and longer exposure durations, respectively.
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Additional toxicological information (including relevant results of a general literature search, if any)

Chloroacetyl chloride hydrolyzes to chloroacetic acid and hydrogen chloride, which may contribute to

chloroacetyl chloride toxicity.

No developmental or reprotoxicity studies were located for chloroacetyl chloride.

H301: Toxic if swallowed; H311: Toxic in contact with skin; H314: Causes severe skin burns and eye
damage; H331: Toxic if inhaled; H372: Causes damage to organs.

Carcinogenicity and derivation of the CRP value

Odor and derivation of the LOA value

IARC classification: Not classified.

No carcinogenic risk potency (CRP) was derived.

Odor: Chloroacetyl chloride has a pungent
odor.

LOA could not be derived due to lack of data.
The odor awareness level might be around the
VRW level.

Other standards and guidelines (1h values in mg/m?, unless otherwise indicated)

VRW level |AEGL-1 ERPG-1 IDLH: not established
0.20 0.19 0.23

AGW level | AEGL-2 ERPG-2
7.5 7.5 23

LBW level |AEGL-3 ERPG-3
240 240 47
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Stofdocument deel A

CAS-nr: 506-77-4 Chloorcyaan CI-C=N VN-nr: 1589
GEVI: geen
Synoniemen: chloorcyanide, cyanogeenchloride (Engels: cyanogen chloride) Status: B-stof
Interventiewaarden 10 min. 30 min. 1 uur 2 uur 4 uur 8 uur
Voorlichtingsrichtwaarden VRW (mg/m?3) 0,68 0,68 0,68 0,68 0,68 0,68
Alarmeringsgrenswaarden AGW (mg/m?3) 6,1 6,1 5,0 3,3 2,3 1,7
Levensbedreigende waarden LBW (mg/m?) 39 22 15 10 7,0 5,0
Datum vaststelling: 31-10-2017 Conversiefactor: 1 mg/m* = 0,391 ppm; 1 ppm = 2,558 mg/m?

Geur: stekende
LOA: 32 mg/m?

Explosiegrens: niet afgeleid

Fysisch-chemische eigenschappen Overige informatie

Uiterlijk: tot vloeistof verdicht gas
Brand: niet brandbaar

Publieke grenswaarde:
Niet afgeleid

MAK: niet afgeleid
TLV-ceiling: 0,77 mg/m3

Molecuulmassa: 61,5 g/mol

Zuurgraad: Niet afgeleid

LogKow: 0,6 (berekend)
Relatieve dichtheid gas (lucht = 1): Wateroplosbaarheid: 6,5 9/100
2,2 (matig)

Verzadigde dampdruk: 1336 mbar

Toxicologische eigenschappen

Toxiciteit bij eenmalige, inhalatoire blootstelling

= Chloorcyaan veroorzaakt bevriezingsletsel,
longschade en blauwzuurvergifting.

= De stof heeft een zeer sterk irriterende tot bijtende
werking op de slijmvliezen en de longen.

= De stof kan tot cyanide intoxicatie leiden omdat
cyaanwaterstof (HCN) vrij snel in het lichaam
gevormd wordt. Sterfte is veelal het gevolg van
ademhalingsdepressie.

Effecten bij inhalatoire blootstelling

Onder VRW:  oogirritatie

VRW — AGW: tranenvloed, keelpijn, hoesten,
kortademigheid, hoofdpijn,

AGW = LBW:
Boven LBW:

ademnood, bloed ophoesten

bewusteloosheid, ademstilstand,
hartstilstand, sterfte

Effecten bij blootstelling aan viloeistof Carcinogeniteit

Huidcontact en oogcontact. thermische én
chemische brandwonden, zie verder: Effecten bij
inhalatoire blootstelling

IARC classificatie: niet geclassificeerd
CRP: niet afgeleid

Beknopte medische informatie

Ontsmetting gas
algemeen: direct 100% zuurstof toedienen, GEEN mond-op-mondbeademing, direct spoedeisende medische hulp
inzetten, specifieke behandeling vereist!
Ontsmetting vloeistof

huid: direct 100% zuurstof toedienen, GEEN mond-op-mondbeademing, aan de huid vastgevroren kleding
NIET lostrekken, spoelen met veel water / kleding verwijderen, direct spoedeisende medische hulp
inzetten.

ogen: spoelen met water (evt. contactlenzen verwijderen), GEEN mond-op-mondbeademing, direct
spoedeisende medische hulp inzetten, specifieke behandeling vereist!

inslikken:  direct 100% zuurstof toedienen, GEEN mond-op-mondbeademing, direct spoedeisende medische hulp

inzetten, specifieke behandeling vereist!
Specifieke behandeling en materialen: Hulpverleners: Persoonlijke Bescherming! Bij vergiftiging door deze stof is
specifieke eerste hulp noodzakelijk; specifieke antidota (zoals 100% zuurstof en o.a. hydroxocobalamine en
natriumthiosulfaat) moeten met gebruiksaanwijzing ter plekke beschikbaar zijn.
Neem contact op met het NVIC (Tel:+31 (0)30 274 8888) voor informatie met betrekking tot medisch handelen.
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Stofdocument deel B

CAS-nr: 506-77-7

Cyanogen chloride

CI-C=N

UN-nr: 1589

Basis for the Dutch Intervention Values

VRW:

AGW:
LBW:

Partly based on information as described in ERPG-document, in contrast to ERPG values are
derived

Different rationale than ERPG, different values are derived, other time-points added.

Partly based on information as described in ERPG-document, different values are derived, other
time-points added.

Date: 31-10-2017 |

ERPG,2013

Dutch Intervention Values (mg/m3)

10 min 30 min 1h 2h 4h 8 h | End point
VRW 0.68 0.68 0.68 0.68 0.68 0.68 | Eye irritation
AGW 6.1 6.1 5.0 3.3 23 1.7 | One-third of LBW, maximized at 10- and 30-
min because of lachrymation in humans
LBW 39 22 15 10 7.0 5.0 | Acute lethality in dogs

Derivation of the Dutch Intervention Values

VRW:

AGW:

LBW:

The VRW is based on a human volunteer study where 5-7 subjects were exposed to cyanogen
chloride for up to 3 minutes at nominal concentrations of 0.0061, 0.0122, 0.0244, 0.0488 and 0.0976
mg/L or 6.1, 12.2, 24.4, 48.8 and 97.6, mg/m3, respectively). The subjects were asked to note the
point of eye irritation, tear formation and tear overflow. The lowest concentrations at which 100% of
the subjects reported a response was 12.2 mg/m?® (eye irritation), 24.4 mg/m?3 (tear formation), and
48.8 mg/m?® (tear overflow). At 6.1 mg/m? the majority of the subjects (6/7) still reported eye irritation.
In the absence of any other suitable data, the lowest concentration of 6.1 mg/m?3 tested in this study
was selected as a PoD for VRW derivation. The default uncertainty factor of 3 was considered
sufficient to account for intraspecies differences. Time scaling was not applied as eye irritation is
considered to be concentration-dependent rather than time-dependent. An additional factor of 3,
leading to a total uncertainty factor of 9, was applied because an effect level was used as PoD and
data that address VRW effects at longer exposure durations are lacking.

The same human volunteer study as for the VRW was considered for deriving AGW values, as tear
flow is a clear AGW effect. The first tear (flow) was already reported for 2/7 subjects at 6.1 mg/m?3
and progressed to all the subjects at 24.4 mg/m3. The 3 min exposure to a concentration of 6.1
mg/m?® was considered as threshold for tear flow and was considered as the PoD for derivation of
AGW values. However, the effect was observed after 3 minutes and time scaling would lead to
unreasonably low AGW values for the longer durations. No data are available that address AGW
effects at longer exposure durations. Therefore 1/3 x LBW was used as point of departure for the
AGWs with an upper limit of 6.1 mg/m?3 (from the human volunteer study) at the 10 and 30 minute
AGWs. These values are supported by another study reporting that 1 ppm (2.6 mg/m?®) cyanogen
chloride was identified for man as the lowest irritant concentration for a 10-minute exposure; 2 ppm
(5.1 mg/m?) for 10 minutes was an intolerable concentration; and 48 ppm (123 mg/m?®) was fatal in
30 minutes. The primary report of this study could not be traced.

The LBW is based on a large data base of acute inhalation toxicity studies in rat, mouse, guinea pig,
rabbit, dog and goat exposed to analytically determined concentrations of cyanogen chloride for 1 to
240 minutes. An overview of lethality data at various time points and exposure concentrations is
given in Sommerville (2016). The results do not vary greatly between study reports, e.g. LCsos as
reported by Sommerville at 30 min exposure are 370-458 mg/m? (mouse), 272 mg/m? (rat), 176-199
mg/m3 (dog), 793 mg/m® mg/m? (guinea pig), 470 mg/m? (rabbit), 478 mg/m? (cat) and 513 mg/m?®
(monkey), At 7.5 min exposure the reported LCso values were 605, 764, 583, 1153, 791 mg/m?3 for
mouse, rat, dog, guinea pig and rabbit, respectively. Based on the study with the most Cxt data
points (Marshall and Miller, 1918), the LCo1 values for 10 min, 30 min, and 1, 2, 4, and 8 hour were
calculated for the rat (313, 157, 101, 66, 42, 27 mg/m? and n= 1.6), mouse (184, 87, 55, 34, 21, 13
mg/m3 and n=1.5), rabbit (472, 370, 317, 272, 233, 200 mg/m® and n=4.5), guinea pig (401, 267,
207, 160, 124, 96 mg/m? and n=2.7) and dog (116, 65, 45, 31, 22, 15 mg/m® and n=1.9) using Dose
Resp. The dog appears to be slightly more sensitive to cyanogen chloride than mouse and rat.
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Rabbit and guinea pig were the least sensitive. The calculated LCo1 values for the dog were used as
PoD for deriving LBWs. The use of default uncertainty factor of 3 for intrapecies differences was
considered sufficient. An uncertainty factor of 1 for interspecies differences was considered sufficient
because data show that there are no large differences between species, that the dog is the most
sensitive species and because a larger factor would lead to values conflicting with the available,
though limited, human data (reported fatality after 30 minutes of exposure to 125 mg/m3).

Additional toxicological information (including relevant results of a general literature search, if any)

Cyanogen chloride has been investigated rather extensively as a chemical warfare agent by US and UK
governments in the WW-I and |l era. Processed data of this classified information has been referenced in
several documents, not always in a consistent manner. Very recently the primary publications have become
publically available. For the purpose of intervention values we have focused on the acute inhalation toxicity
studies performed in rat, mouse and dog (Marshall and Miller, 1918). For an overview of all data the recent
publication of Sommerville, 2016 (Allometric modeling of mammalian cyanogen chloride inhalation lethality,
Issues in Toxicology 2016; volume 26, 264-306) is referred to. This publication was aimed at combining all
the existent confidential and non-confidential information on cyanogen chloride from US and UK and was
used next to the ERPG document as basis for deriving intervention values.

To calculate the LCo1 values, the primary study of Marshall and Miller, 1918° was used. Dog, mouse, rat,
rabbit and guinea pig (1-6/ concentration/time level) were exposed to air concentrations varying from 50-4800
mg/m? for 2.5-240 minutes.

Cyanogen chloride induces respiratory irritation and interferes with cellular metabolism due to the formation of
the cyanide ion. The conversion from cyanogen chloride to free cyanide is a result of a reaction between
cyanogen chloride and hemoglobin and subsequently with glutathione. Glutathione also reacts directly with
cyanogen chloride to produce cyanide ions. Effects of cyanogen chloride include severe lacrimation,
pulmonary irritation and pulmonary edema.

There is no information on the reproductive and developmental toxicity via the inhalation route in the available
literature. Nevertheless, the teratogenic potential of inorganic cyanide was studied by infusing sodium
cyanide to hamsters. Based on the results of this study and the results of studies with sodium cyanide,
aliphatic nitriles and cyanogenic glycosides, it can be concluded that the teratogenic activities can be
attributed to the cyanide released through metabolism of the parent compounds.

No harmonised H-sentences for human health.

Carcinogenicity and derivation of the CRP value Odour and derivation of the LOA value
IARC classification: not classified Odour: Sharp, irritating odour

Derivation of the carcinogenic risk potency (CRP): OT: 2.05 mg/m? [Ruth, 1986]

No carcinogenic risk potency (CRP) was derived LOA =11.8 * 2.05 * 1.33 =32 mg/m?®

(The concentration Level leading to distinct Odour Awareness
(1=3) is calculated using the formula: | =2.33 * log (C/OT) + 0.5.
A correction factor of 1.33 is applied to this value)

The LOA lies above the VRW, AGW, and LBW
values, except for the 10-min LBW.

Other standards and guidelines (1h values in mg/m3, unless otherwise indicated)’

VRW level | AEGL-1 ERPG-1 IDLH: ND"'
0.68 - NR
AGW level | AEGL-2 ERPG-2
5.0 - 0.125
LBW level | AEGL-3 ERPG-3
15 - 10

® Marshall E.K. and Miller E.J. Toxicity of cyanogen chloride in the dog, rabbiot, guinea pig, rat and mouse on inhalation. Report NO.
222 in Marshal, E.K. ed. Pharmacological and Research Section Monongraphs. War Department Chemical Warfare Service,
Research Division, American University Experiment Station, Washington DC, c. 1918.

0 Note that the ERPG values as presented here (in mg/m®) are derived using the conversion factors of the ERPG.

" ND=Not determined (25 mg/m?®for CN)
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Stofdocument deel A

CAS-nr: 75-68-3 1-Chloor- 1, 1-difluorethaan C:H:CIF: VN-nr: 2517
GEVI: 23

Synoniemen: HCFC-142b, monochloordifluorethaan, R142b (Engels:1-chloro-1,1difluoroethane) Status: A-stof
Interventiewaarden 10 min. | 30 min. 1 uur 2 uur 4 uur 8 uur
Voorlichtingsrichtwaarden VRW (mg/m?) 14.000 9.600 7.600 6.000 4.800 3.100
Alarmeringsgrenswaarden AGW (mg/m?3) | 35.000* 35.000* 35.000* 26.000* 13.000 6.500
Levensbedreigende waarden LBW (mg/m?3) | 240.000** [ 170.000** | 84.000* 42.000* 21.000* | 10.000
Datum vaststelling: 16-12-2010 Conversiefactor: 1 mg/m?® = 0,239 ppm; 1 ppm = 4,18 mg/m?

Explosiegrens: LEL = 4,4 vol% = 184.000 mg/m?
* berekende interventiewaarde hoger dan 10% LEL
** berekende interventiewaarde hoger dan 50% LEL

Geur: (nagenoeg) reukloos
LOA: niet afgeleid

Fysisch-chemische eigenschappen Overige informatie

Uiterlijk: kleurloos onder druk tot Molecuulmassa: 100,5 g/mol Publieke grenswaarde:

vloeistof verdicht gas Zuurgraad: geen data Niet afgeleid
Brand: zeer brandgevaarlijk LogKow: 1,6 MAK: 4170 mg/m?®
Relatieve dichtheid van verzadigd 0,19 g/100 mi

Wateroplosbaarheid: TLV-TWA: niet afgeleid

(matig)
Verzadigde dampdruk: 2895 mbar

damp-lucht mengsel: 3,5

Toxicologische eigenschappen

Toxiciteit bij eenmalige, inhalatoire blootstelling
= 1-Chloor-1,1-difluorethaan veroorzaakt
luchtwegirritatie en bewustzijnsdaling.
» Blootstelling aan 1-chloor-1,1-difluorethaan kan
het hart overgevoelig maken voor adrenaline.
= Door verdringing van zuurstof uit de lucht kan
het gas verstikkend werken.

Effecten bij inhalatoire blootstelling

Onder VRW:  geen effecten

VRW — AGW: irritatie luchtwegen, sufheid

AGW — LBW: ernstige irritatie luchtwegen,
bewustzijnsdaling,
hartritmestoornissen

Boven LBW: hartstilstand, coma, sterfte

Effecten bij blootstelling aan vloeistof Carcinogeniteit

Huidcontact: bevriezingsverschijnselen zoals
roodheid, pijn, blaren

IARC classificatie: niet geclassificeerd
CRP: niet afgeleid

Oogcontact:bij bevriezing: roodheid en pijn, slecht
zien

Beknopte medische informatie

Ontsmetting gas
algemeen: frisse lucht, rust en arts raadplegen..

Ontsmetting vioeistof

huid: N.v.t. (gas). Bij contact met de vloeistof: aan de huid vastgevroren kleding NIET lostrekken,
spoelen met veel water / kleding verwijderen en arts raadplegen.”.
ogen: bij gasblootstelling en bevriezing: minimaal 15 min. spoelen met water (evt. contactlenzen

verwijderen), dan naar oogarts brengen, bij bevriezing: blijven spoelen tijdens vervoer.
inslikken: N.v.t. (gas).
Specifieke behandeling en materialen: geen.

Neem contact op met het NVIC (tel: +31 (0)30 —274 8888) voor informatie met betrekking tot medisch
handelen.

Voorwoord Pagina 124 van 659

Inhoudsopgave Handleiding




RIVM Interventiewaarden voor incidentbestrijding: interventiewaarden, stofdocumenten en handleiding

Stofdocument deel B

CAS-nr: 75-68-3 1-ch|oro-1,1-dif|uoroethane C2H3CIF2  UN-nr: 2517

Basis for the Dutch Intervention Values

VRW: Based on toxicological information in ERPG document
AGW: Based on toxicological information in ERPG document
LBW: Based on toxicological information in ERPG document
Date: 16-12-2010 | ERPG document 1999

Dutch Intervention Values (mg/m3)

10 min 30 min 1h 2h 4h 8h End point

VRW | 14,000 9,600 7,600 6,000 4,800 3,100 | No effect level in animals

AGW | 35000 * 35000 35000 26,000 13,000 6,500 | Threshold of cardiac sensitization in dogs
. : i Threshold of unconsciousness in rats

LBW

240,000* 170,000 84,000 42,000 21,000 10,000 | Threshold of lethality in rats

* *% * * *

* value higher than 10% of LEL; ** value higher than 50% of LEL

Derivation of the Dutch Intervention Values

VRW:

AGW:

LBW:

As point of departure for the derivation of VRW values, a 6 hour exposure to 10,000 ppm (42,000
mg/m3) was chosen. This concentration had no adverse effects (clinical, hematological,
histopathological) in a 90-day inhalation toxicity study in dogs and rats exposed for 6 hours/day 5
days/week. In a 2-week inhalation toxicity study in rats during exposure to 20,000 ppm (84,000
mg/m?3) for 6 hour/day 5 days/week, salivation was observed. Inter- and intraspecies uncertainty
factors of 3 each were applied to account for differences between species and between individuals.
Time scaling was performed using the equation C" x t = k, using the default values of n =1 and n = 3
for extrapolation to longer and shorter exposure durations, respectively.

For the derivation of the AGW values two points of departure were used. For the 10-minutes, 30-
minutes and 1-hour AGW values the NOAEL for cardiac sensitization was used. In beagle dogs
cardiac sensitization was observed in 0 out of 6 dogs exposed for approximately 5 minutes to 25,000
ppm (105,000 mg/m?3) and in 5 out of 12 dogs exposed to 50,000 ppm (210,000 mg/m?). As beagle
dogs are considered to be especially sensitive to cardiac sensitization no interspecies factor was
applied. An intraspecies factor of 3 was applied to account for sensitive individuals. No time scaling
was performed. As point of departure for derivation of the 2, 4, and 8-hour AGW values, 30 minute
exposure to 250,000 ppm (1,000,000 mg/m?®) was chosen (see additional toxicological information).
This was the highest concentration that did not result in unconsciousness and severe pulmonary
irritation in rats. Inter- and intraspecies factors of 3 each were applied to account for differences
between species and between individuals. Time scaling was performed using the equation C" x t =
k, using the default value of n =1 for extrapolation to longer exposure durations.

As point of departure for the derivation of LBW values 400,000 ppm (1,700,000 mg/m?) was chosen.
This concentration caused severe pulmonary irritation and unconsciousness but no mortality in rats
exposed for 30 minutes. The next highest concentration of 500,000 ppm (2,100,000 mg/m?) resulted
in mortality. Inter- and intraspecies factors of 3 each were applied to account for differences between
species and between individuals. Time scaling was performed using the equation C" x t = k, using
the default values of n =1 and n = 3 for extrapolation to longer and shorter exposure durations,
respectively.

The choice of the point of departure is supported by 1) a reported 2 hour LCso for mice of 447,000
ppm (1,870,000 mg/m3) from which a threshold for lethality of 447,000 / 3 = 149,000 ppm (623,000
mg/m?) can be calculated; and 2) a reported approximate lethal concentration in rats after 4 hours
exposure of 128,000 ppm (535,000 mg/m?).

Additional toxicological information (including relevant results of a general literature search, if any)

The AGW values for time points 2h, 4h and 8h were based on a study of Lester and Greenberg (1950). In this
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study, rats were exposed to 150000-800000 ppm (627062-3344336 mg/m?®) 1-chloro-1,1-difluoroethane.
Disappearance of the postural reflex was seen at 200000 ppm 836084 mg/m?). Unconsciousness occurred at
300000 ppm (1254125 mg/m3) and death at 500000 ppm (2090210 mg/m?3).

1-chloro-1,1-difluoroethane has a low order of acute inhalation toxicity. It can cause irritation of the respiratory
tract and has anesthetic effects at high inhalation levels. The compound can sensitize the heart to adrenalin
and cause cardiac arrest.

There was no evidence of embryotoxicity/teratogenicity or effect on male fertility of 1-chloro-1,1-
difluoroethane in rats exposed to concentrations up to 10,000 ppm (42,000 mg/m?) or 20,000 ppm (84,000
mg/m3), respectively.

No harmonized H-sentences for human health.

Carcinogenicity and derivation of the CRP value Odour and derivation of the LOA value

IARC classification: not classified Odour: nearly odourless

No carcinogenic risk potency (CRP) was derived. No LOA was derived.

In a 2-year combined chronic toxicity/carcinogenicity
study in rats exposed to 1000, 10,000, or 20,000 ppm
(4200, 42,000, or 84,000 mg/m® for 6 hours/day 5
days/week, 1-chloro, 1,1-difluoroethane was not
carcinogenic.

Other standards and guidelines (1h values in mg/m?, unless otherwise indicated)

VRW level AEGL-1 ERPG-1 IDLH: not derived
7,600 not derived 42,000
AGW level AEGL-2 ERPG-2
35,000 not derived 63,000
LBW level AEGL-3 ERPG-3
84,000 not derived 100,000
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Stofdocument deel A

CAS-nr: 10049-04-4 Chloordioxide O=CI=0 VN-nr: nvt
GEVI: geen
Synoniemen: chlooroxide, chloorperoxide (Engels: chlorine dioxide) Status: B-stof
Interventiewaarden 10 min. | 30 min. 1 uur 2 uur 4 uur 8 uur
Voorlichtingsrichtwaarden VRW (mg/m?) 0,84 0,84 0,84 0,84 0,84 0,84
Alarmeringsgrenswaarden AGW (mg/m?) 3,9 3,9 3,1 2,4 1,9 1,3
Levensbedreigende waarden LBW (mg/m?3) 44 15 7,3 7,3 7,3 7,3

Datum vaststelling: 28-11-2008

Conversiefactor: 1 mg/m?® = 0,356 ppm; 1 ppm = 2,81 mg/m?

Explosiegrens: LEL = 10 vol% = 281.000 mg/m?®

Geur: stekende chloorachtige geur
LOA: niet afgeleid

Fysisch-chemische eigenschappen

Overige informatie

Uiterlijk: roodgeel tot geelgroen gas
bij kamertemperatuur

Brand: niet brandbaar, bij vele
reacties kans op brand en explosie

Zuurgraad:
LogKow:

Relatieve dichtheid van verzadigd
damp-lucht mengsel: 2,3

Molecuulmassa: 67,5 g/mol

Wateroplosbaarheid:

Verzadigde dampdruk: 1400 mbar

Publieke grenswaarde:
niet afgeleid

MAK: 0,28 mg/m3
TLV-TWA: 0,28 mg/m3

Geen data

Geen data

0,8 g/100 ml
(slecht)

Toxicologische eigenschappen

Effecten bij inhalatoire blootstelling

Onder VRW  geen effecten

VRW — AGW: irritatie van luchtwegen en ogen:
hoesten, rode ogen, keelpijn,
tranenvloed,

AGW — LBW: benauwdheid, bloed ophoesten,
chemische pneumonie.

Boven LBW:  pulmonaire congestie, longoedeem,

sterfte

Toxiciteit bij eenmalige, inhalatoire blootstelling

¢ Inhalatie van chloordioxide resulteert primair in
irritatie van luchtwegen en ogen.

e Chloordioxide veroorzaakt een type | inhalatoire
intoxicatie.

e Blootstelling aan chloordioxide kan longoedeem
en chemische pneumonitis veroorzaken. De
verschijnselen hiervan kunnen vertraagd
optreden en versterkt worden door lichamelijke
inspanning.

Effecten bij blootstelling aan viloeistof
Huidcontact: roodheid en pijn, branderig gevoel,
brandwonden

Oogcontact:  bijtend, roodheid en pijn.

Carcinogeniteit
IARC classificatie: niet geclassificeerd
CRP: niet afgeleid

Beknopte medische informatie

Ontsmetting damp

algemeen: frisse lucht, rust, halfzittende houding en direct spoedeisende medische hulp inzetten.

eerst spoelen met veel water, dan pas kleding uittrekken, daarna weer spoelen, en direct arts raadplegen.

ogen: spoelen met water (evt. contactlenzen verwijderen)
Ontsmetting vloeistof
huid: n.v.t. (gas), maar na huidblootstelling aan gas of oplossingen:
ogen: n.v.t. (gas), maar na oogcontact met gas of oplossingen:
minimaal 15 min. spoelen met water (evt. contactlenzen verwijderen), dan naar oogarts brengen.
inslikken:  n.v.t. (gas) maar na inslikken van oplossingen met meer dan 3%:

mond laten spoelen (uitspugen!), GEEN braken opwekken, en direct spoedeisende medische hulp

inzetten;

na inslikken van oplossingen met minder dan 3%:
mond laten spoelen (uitspugen!), rust, arts raadplegen.

Specifieke behandeling en materialen: geen.

Neem contact op met het NVIC (Tel: 030 - 274 8888) voor informatie met betrekking tot medisch handelen
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Stofdocument deel B

CAS-nr: 10049-04-4 Chlorine dioxide 0=CI=0 UN-nr: -

Basis for the Dutch Intervention Values

VRW: Same point of departure as for AEGL values but using different uncertainty factors, 2h value added
AGW: AEGL value is adopted, 2 h value added

LBW: Same point of departure as for AEGL values but using different uncertainty factors and difference in
time scaling, 2h value added, 2 h value added

Date: 28-11-2008 | AEGL document: Final, 2007

Dutch Intervention Values (mg/m?)

10 min 30 min 1h 2h 4 h 8h End point
VRW 0.84 0.84 0.84 0.84 0.84 0.84 | Slight irritation (animals)

AGW | 39 3.9 3.1 2.4 1.9 1.3 | Irritation (animals)
LBW 44 15 7.3 7.3 73 7.3 Congestion and pulmonary oedema

Derivation of the Dutch Intervention Values

VRW: No human data are available. The VRW was based on slight salivation, slight lacrimation and slight
chromodacryorrhoea in rats exposed to 3 ppm (8.4 mg/m3) chlorine dioxide for 6 hours. A modifying
factor was considered to be not necessary, viewing the severity of the effects. Inter- and intraspecies
uncertainty factors of 3 each are applied because chlorine dioxide is highly reactive and clinical
signs are likely caused by a direct chemical effect on the tissues and this type of effect is not
expected to vary greatly between species or among individuals. Thus the total uncertainty factor is
10. The VRW values were held constant across all time points because minor irritation is not likely to
be time dependent.

AGW: The lacrimation, salivation, dyspnoea, weakness, and pallor noted in rats exposed to 12 ppm (33.7
mg/m?3) chlorine dioxide for 6 hours were used to derive the AGW. A modifying factor of 2 was
applied to account for the sparse dataset for AGW-effects. Inter- and intraspecies uncertainty factors
of 3 each will be applied because chlorine dioxide is highly reactive and clinical signs are likely
caused by a direct chemical effect on the tissues and this type of effect is not expected to vary
greatly between species or among individuals. Thus the total uncertainty factor is 20. The
concentration-exposure time relationship C" x t = k was used using n=3 and n=1. The 30-min AGW
was adopted as the 10-minute AGW because time scaling from 6 hours to 10 min introduces a too
large uncertainty.

LBW: Several animal lethality studies are available; the LBW is based on the most robust study in rats but
supported by the other studies. No deaths were observed after a 6-hour exposure of 4 rats to 26
ppm (73 mg/m?3). Both two animals exposed to 38 ppm (107 mg/m?) for 6 hours died, with one death
after 4.5 hours of exposure. Also two animals exposed to 54 ppm (152 mg/m?3) for 1 hour died during
exposure. These data show that the threshold for lethality is approximately similar for a single
exposure from 1 to 6 hour, i.e., approximately 26 ppm (73 mg/m3). This is supported by the
additional available data. Therefore, LBW values for the time durations of 1 to 8 hours will be set
equal. Chlorine is highly reactive and causes serious adverse effects in the lung, including
congestion and pulmonary oedema. These effects are presumed to be the cause of death and are
likely caused by a direct chemical effect on the tissue in the lung. As this effect is not considered to
vary greatly among individuals or between species, intraspecies and interspecies uncertainty factors
of 3 each were applied. Starting from 73 mg/m3 and application of a total uncertainty factor of 10
provides an LBW value of 7.3 mg/m? for 1-, 2-, 4- and 8-hour exposures. In addition, no mortality
was found in rats exposed to 70 ppm (197 mg/m3) for 30 min supporting time scaling with n=1 from
the 1-hour value of 7.3 mg/m? to 30 and 10 min.

Additional toxicological information (including relevant results of a general literature search, if any)

Inhaled chlorine dioxide primarily acts as a respiratory tract and ocular irritant. Lacrimation, salivation,
dyspnoea, weakness, pallor and pulmonary congestion and oedema were noted in rats after acute exposure.
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Alveolar congestion and haemorrhage, bronchial inflammation, and peribronchiolar oedema have also been
noted in rats and rabbits after inhalation of chlorine dioxide. Limited data from human exposure also indicate

respiratory irritation.

No reproductive or developmental effects expected after single inhalation exposure.

H301: Toxic of swallowed; H314: Causes severe skin burns and eye damage.

Carcinogenicity and derivation of the CRP value

Odour and derivation of the LOA value

IARC classification: not classified

No carcinogenic risk potency (CRP) was derived.

Pungent chloride odour
No LOA was derived, due to lack of data.

It is unclear whether the substance can be
smelled at intervention value levels.

Other standards and guidelines (1h values in mg/m?, unless otherwise indicated)

VRW level AEGL-1 ERPG-1 IDLH: 14 (30 min)
0.84 0.42 N.R.

AGW level AEGL-2 ERPG-2
3.1 3.1 14

LBW level AEGL-3 ERPG-3
7.3 6.7 8.4
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Stofdocument deel A

CAS-nr: 107-20-0 2_Ch|oorethana| CICH2-CHO VN-nr: 2232
GEVI: 66
Synoniemen: chlooraceetaldehyde, monochloroacetaldehyde (Engels: Status: A-stof
chloroacetaldehyde)
Interventiewaarden 10 min. 30 min. 1 uur 2 uur 4 uur 8 uur
Voorlichtingsrichtwaarden VRW (mg/m?3) 37 15 8,3 4.6 2,6 1,5
Alarmeringsgrenswaarden AGW (mg/m?) 64 26 14 8,1 4,5 25
Levensbedreigende waarden LBW (mg/m?3) 140 58 32 18 10 5,7
Datum vaststelling: November 2015 Conversiefactor: 1 mg/m? = 0,306 ppm; 1 ppm = 3,27 mg/m?

Geur: penetrant, stekend
LOA: niet afgeleid

Explosiegrens:
Geen data

Fysisch-chemische eigenschappen

Overige informatie

Uiterlijk: kleurloze vloeistof

Brand: niet brandbaar maar kan
boven 88°C een brandbaar/explosief
mengsel vormen.

Zuurgraad:

LogKow:

Relatieve dichtheid van verzadigd
damp-lucht mengsel: 2,7

Molecuulmassa: 78,50 g/mol

Wateroplosbaarheid:
Verzadigde dampdruk: 133 mbar

Publieke grenswaarde:

Geen data niet afgeleid

0,37 MAK: niet afgeleid

Goed TLV-TWA: 3,3 mg/m?®

ceiling

Toxicologische eigenschappen

Effecten bij inhalatoire blootstelling

Onder VRW: lichte irritatie van ogen, neus en

luchtwegen

VRW — AGW: sterke irritatie van ogen, neus en
luchtwegen, tranenvloed

AGW — LBW: tranenvloed, verlies van
gezichtsvermogen, longoedeem,
benauwdheid

Boven LBW: sterfte

Toxiciteit bij eenmalige, inhalatoire blootstelling

= De stof is bijtend voor de ogen, huid en de
luchtwegen. De damp van de stof is sterk
irriterend tot bijtend.

= Blootstelling aan de stof kan longoedeem
veroorzaken. De verschijnselen hiervan kunnen
vertraagd optreden en versterkt worden door
lichamelijke inspanning.

Effecten bij blootstelling aan vloeistof

Huidcontact. Roodheid en pijn. Blaarvorming.
Gele verkleuring van de huid. Brandwonden.

Oogcontact. Oogirritatie, pijn.

Carcinogeniteit

IARC classificatie: niet geclassificeerd
CRP: niet afgeleid

Beknopte medische informatie

Ontsmetting damp

algemeen: frisse lucht, rust, halfzittende houding en direct spoedeisende medische hulp inzetten.

ogen:
Ontsmetting vloeistof

minimaal 15 min. spoelen met water (evt. contactlenzen verwijderen), dan naar oogarts brengen.
bij verbranding aan de huid vastgeplakte kleding NIET lostrekken, spoelen met veel water / kleding

minimaal 15 min. spoelen met water (evt. contactlenzen verwijderen), dan naar oogarts brengen, blijven

huid:

verwijderen, en direct spoedeisende medische hulp inzetten.
ogen:

spoelen tijdens vervoer..
inslikken:

inzetten.
Specifieke behandeling en materialen: geen.

mond laten spoelen (uitspugen!), GEEN braken opwekken, en direct spoedeisende medische hulp

Neem contact op met het NVIC (Tel:+31 (0)30 274 8888) voor aanvullende informatie met betrekking tot medisch

handelen
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Stofdocument deel B

CAS-nr: 107-20-0 Chloroacetaldehyde CICH2-CHO UN-nr:2232

Basis for the Dutch Intervention Values

VRW: Same point of departure as for AEGL values, but modifying factor was deleted, 2h value added
AGW: Same point of departure as for AEGL values, but modifying factor was deleted, 2h value added
LBW: AEGL value is adopted, 2h value added

Date: November 2015 | AEGL document: Final, 2014

Dutch Intervention Values (mg/m3)

10 min 30 min 1h 2h 4h 8h End point
VRW 37 15 8.3 4.6 2.6 1.5 | Threshold for ocular and nasal irritation
in rats
AGW 64 26 14 8.1 4.5 2.5 | Threshold for pulmonary effects in rats
LBW 140 58 32 18 10 5.7 |Estimate BMCLos lethality threshold in
rats

Derivation of the Dutch Intervention Values

VRW: The VRW values are based on animal data. A study showed that ocular and nasal irritation were slight
to very slight in rats, mice and one rabbit when exposed to a concentration of 5 ppm (16 mg/m?) for 7
hours. In guinea pigs no effects were reported at this concentration. The concentration of 5 ppm (16
mg/m?) for 7 hours was used as point of departure for VRW derivation. The default total uncertainty
factor of 10 (3x3) was considered sufficient to account for inter- and intraspecies differences. Data in rat
indicate that the level of irritation was related to concentration as well as duration of exposure. At higher
concentration other effects occurred including laboured breathing and slight drowsiness. Therefore it
was considered to be inappropriate to use the same value for all exposure durations. Time scaling was
performed using the equation C" x t = k with the chemical specific value for n = 1.2 based on lethality
data in rats to extrapolate from 420-min of exposure to 10, 30, 60, 120, 240 and 480-min exposures.

AGW: The AGW values are based on animal data. In a study in rats a concentration of 44 ppm (144 mg/m?) at
a duration of 1 hour was considered to be the LOAEL for decreased pulmonary function. The default
total uncertainty factor of 10 (3x3) was considered sufficient to account for inter- and intraspecies
differences. Time scaling was performed using the equation C" x t = k with the chemical specific value n
= 1.2 based on lethality data in rats.

LBW: The LBW values were determined by using available mortality data in rats in a benchmark dose
approach. The BMCLos value of 99 ppm (323 mg/m?®) for 1 hour was used as a point of departure for
deriving the LBW values. The default total uncertainty factor of 10 (3x3) was considered sufficient to
account for inter- and intraspecies differences. Time scaling was performed using the equation C" x t = k
with the chemical specific value for n = 1.2 based on lethality data from a second rat study.

Additional toxicological information (including relevant results of a general literature search, if any)

Chloroacetaldehyde is a corrosive substance. The substance is irritating to the skin, eyes and respiratory tract.
Exposure via inhalation resulted in impairment of the pulmonary function, pulmonary edema, and death in
laboratory animals. Steep concentration-response and time-response relationships appeared to be present for
chloroacetaldehyde

Data on developmental and reproductive toxicity and carcinogenicity are too limited to draw conclusions.

H330: Fatal if inhaled, H311: Toxic in contact with skin, H301: Toxic if swallowed, H314: Causes severe skin
burns and eye damage, H351: Suspected of causing cancer

Carcinogenicity and derivation of the CRP value Odour and derivation of the LOA value
IARC classification: not classified Odour: acrid, pentrating odour.
No carcinogenic risk potency (CRP) was derived. No LOA was derived due to lack of data.
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Other standards and guidelines (1h values in mg/m?®, unless otherwise indicated)
VRW level | AEGL-1 | ERPG-1 IDLH: 147
8.3 4.2 -
AGW level | AEGL-2 | ERPG-2
14 7.1 -
LBW level | AEGL-3 | ERPG-3
32 32 -
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Stofdocument deel A

CAS-nr: 107-07-3 2-Chloorethanol

Synoniemen: 2-chloorethan-1-ol, glycolchlorohydrine, ethyleenchloorhydrine

(Engels: 2-chloroethanol)

CH2CICH20H VN-nr: 1135
GEVI: 663

Status: A-stof

Interventiewaarden 10 min. 30 min. 1 uur 2 uur 4 uur 8 uur
Voorlichtingsrichtwaarden VRW (mg/m?3) NA NA NA NA NA NA
Alarmeringsgrenswaarden AGW (mg/m?) 72 50 39 31 16 7,8
Levensbedreigende waarden LBW (mg/m?3) 220 150 120 94 47 23
Datum vaststelling: November 2015 Conversiefactor: 1 mg/m?® = 0,299 ppm; 1 ppm = 3,35 mg/m?®

Explosiegrens: LEL = 4,9 Vol% = 164.000 mg/m3

Geur: zwakke ether-achtige geur
LOA: 21,0 mg/m?

Fysisch-chemische eigenschappen

Overige informatie

Uiterlijk: kleurloze vloeistof
Brand: brandgevaarlijk
Zuurgraad:

LogKow:

Relatieve dichtheid van verzadigd
damp-lucht mengsel: 1,01

Molecuulmassa: 80,5 g/mol

Wateroplosbaarheid:
Verzadigde dampdruk: 7,3 mbar

Publieke grenswaarde:
niet afgeleid

MAK: 3,3 mg/m?
TLV-ceiling: 3,3 mg/m?
(huid)

geen data
-0,06

volledig

Toxicologische eigenschappen

Effecten bij inhalatoire blootstelling

Onder AGW:  keelpijn, hoesten, hoofdpijn,
buikpijn, misselijkheid

AGW — LBW: duizeligheid, ademnood, braken,
ernstige bloeddrukdaling,
bewusteloosheid

Boven LBW:  sterfte

LET OP: de afwezigheid van een VRW waarde
betekent niet dat blootstelling onder de AGW
zonder effecten is.

Toxiciteit bij eenmalige, inhalatoire blootstelling

= Blootstelling aan 2-chloorethanol-1 kan
longoedeem veroorzaken. De verschijnselen
hiervan kunnen vertraagd optreden en versterkt
worden door lichamelijke inspanning.

= De stof kan gelijktijdig inwerken op alle organen.
met als gevolg een meervoudig orgaanfalen.

= Afhankelijk van de ernst van de vergiftiging kan de
latentietijd variéren van 30 minuten tot enkele
uren

= De effecten van een systemische vergiftiging zijn
vooral neurotoxisch van aard.

Effecten bij blootstelling aan viloeistof
Huidcontact: hoofdpijn, buikpijn, misselijkheid,
braken, duizeligheid, ademnood, ernstige
bloeddrukdaling, bewusteloosheid. De stof kan
gemakkelijk door de huid worden opgenomen.
Oogcontact. roodheid en pijn,
hoornvliesbeschadiging (reversibel, ca. 48 u).

Carcinogeniteit

IARC classificatie: niet geclassificeerd
CRP: niet afgeleid

Beknopte medische informatie

Ontsmetting damp
algemeen:

ogen:
Ontsmetting vloeistof

huid:

medische hulp inzetten.
ogen: zie hierboven
inslikken:

Specifieke behandeling en materialen: geen.

frisse lucht, rust, halfzittende houding en direct spoedeisende medische hulp inzetten.
minimaal 15 min. spoelen met water (evt. contactlenzen verwijderen), dan naar oogarts brengen.

verontreinigde kleding uittrekken, minimaal 20 min. spoelen met veel water of douchen en direct spoedeisende

mond laten spoelen (uitspugen!), GEEN braken opwekken, en direct spoedeisende medische hulp inzetten.

Neem contact op met het NVIC (Tel:+31 (0)30 274 8888) voor aanvullende informatie met betrekking tot medisch handelen
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Stofdocument deel B

CAS-nr: 107-07-3 2_ch|oroethano| CH2CICH20H UN-nr: 1135

Basis for the Dutch Intervention Values

VRW: Not recommended, in accordance with AEGL
AGW: AEGL approach (1/3 LBW) is adopted, 2h value added
LBW: Same point of departure, different uncertainty factors, 2h value added

Date: November 2015 | AEGL document: Final, 2014

Dutch Intervention Values (mg/m3)

10 min 30 min 1h 2h 4 h 8h End point
VRW NR NR NR NR NR NR Insufficient data
AGW | 72 50 39 31 16 7.8 | One third of LBW
LBW 220 150 120 94 47 23 | Threshold for nonlethal effects in mice

Derivation of the Dutch Intervention Values

VRW: The VRW values were not derived for 2-chloroethanol. There are no exposure-response data in
humans or animals consistent with VRW-level effects. The lack of VRW-values does not necessarily
mean that exposure below AGW-levels is without any effects.

AGW: There are no exposure-response data consistent with AGW-level effects. Furthermore, the available
human case reports lack adequate exposure descriptions and the effects that were found in the
studies only cover lethality. There is no information provided about nonlethal effects. In absence of
relevant data, the AGW values are estimated by dividing the LBW values by a factor 3. This reduction
is considered an estimate of the threshold for irreversible effects.

LBW: Available data in humans do not provide sufficient information on exposure conditions. Available
animal studies are performed with a limited number of animals and show either near 100% lethality or
no lethality. Such data do not allow for a valid estimation of a lethality threshold using the benchmark
dose method. Therefore, data from a study in mice was used which shows both a 100% lethal estimate
(1,090 ppm / 3,651 mg/m?) and a nonlethal estimate (280 ppm / 938 mg/m?) at the same exposure
duration of 2 hr. The nonlethal estimate of 280 ppm (938 mg/m3) for 2 hr was used as a point of
departure for deriving the LBW values. The default total uncertainty factor of 10 (3x3) was considered
sufficient to account for inter- and intraspecies differences. Time-scaling was performed using the
equation C" x t = k, using the default values for n of 1 and 3 for extrapolation to longer and shorter
exposure durations, respectively.

Additional toxicological information (including relevant results of a general literature search, if any)

The precise mechanism of toxicity of 2-chloroethanol is unknown. In studies a delay between exposure and
onset of symptoms (including gastrointestinal disorders, CNS effects and respiratory tract irritation) in humans
is noted, which suggests an absence of warning properties of exposure to 2-chloroethanol. The studies suggest
a multi-organ involvement, after exposure. The substance is severely irritating to the eyes and the respiratory
tract and may cause effects on the CNS, cardiovascular system, kidney and liver. Exposure to the substance
can result in cardiac disorders, low blood pressure, kidney impairment, liver impairment, respiratory failure and
death. A steep exposure-response relationship appeared to be present for 2-chloroethanol. The case reports in
one of the studies showed that women may be somewhat more sensitive to develop symptoms than men.

Data on developmental and reproductive toxicity and carcinogenicity of 2-chloroethanol upon inhalation are too
limited to draw conclusions.

H330: Fatal if inhaled, H310: Fatal in contact with skin, H300: Fatal if swallowed

Carcinogenicity and derivation of the CRP value Odour and derivation of the LOA value

IARC classification: not classified Odour: faint ether-like odour

No carcinogenic risk potency (CRP) was derived
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Odour threshold: 1.34 mg/m3 [ACGIH, 2001]

No LOA was derived (due to lack of data)

Other standards and guidelines (1h values in mg/m?, unless otherwise indicated)

VRW level | AEGL-1 ERPG-1 IDLH: 23 (30 minutes)
NR NR -
AGW level AEGL-2 ERPG-2
39 3.9 -
LBW level AEGL-3 ERPG-3
120 12 -
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Stofdocument deel A

CAS-nr: 107-30-2

Chloormethylether

CHsOCH2CI

Synoniemen: methylchloormethylether, chloormethoxymethaan, CMME (Engels:

chloromethyl methyl ether)

VN-nr: 1239
GEVI: 663

Status: B-stof

Interventiewaarden 10 min. 30 min. 1 uur 2 uur 4 uur 8 uur
Voorlichtingsrichtwaarden VRW (mg/m?) NA NA NA NA NA NA
Alarmeringsgrenswaarden AGW (mg/m?) 29 2,0 1,6 1,2 1,0 0,72
Levensbedreigende waarden LBW (mg/m3) 12 8,5 6,8 5,4 4,3 3,1
Datum vaststelling: 13-05-2009 Conversiefactor: 1 mg/m® = 0,299 ppm; 1 ppm = 3,35 mg/m®

Geur: typerende geur
LOA: niet afgeleid

Explosiegrens: geen data

Fysisch-chemische eigenschappen Overige informatie

Uiterlijk: kleurloze vloeistof Molecuulmassa: 80,5 g/mol Publieke grenswaarde:

Zuurgraad:
LogKow:

Brand: zeer brandgevaarlijk

Relatieve dichtheid van verzadigd
damp-lucht mengsel: 1,4

Wateroplosbaarheid:
Verzadigde dampdruk: 213 mbar

Geen data
Geen data

niet afgeleid
MAK: niet afgeleid

reactie TLV-TWA: niet afgeleid

Toxicologische eigenschappen

Effecten bij inhalatoire blootstelling

Onder AGW: luchtwegirritatie, hoesten
AGW — LBW: benauwdheid, longoedeem, koorts

Boven LBW: ademnood, sterfte

Toxiciteit bij eenmalige, inhalatoire blootstelling

= Stof werkt irriterend tot bijtend op ogen, huid en
luchtwegen.

= Chloormethylether kan longoedeem
veroorzaken. De verschijnselen hiervan kunnen
vertraagd optreden.

= Bis(chloormethyl)ether kan als verontreiniging
aanwezig zijn en is toxischer dan
chloormethylether.

Effecten bij blootstelling aan viloeistof
Huidcontact: bijtend, roodheid, pijn, brandwonden

Oogcontact: bijtend, roodheid, pijn, slecht zien

Carcinogeniteit

IARC classificatie: 1.
CRP: 1,30 mg/m?
(afgeleid van CRP voor dichloordimethylether)

Beknopte medische informatie

Ontsmetting damp

algemeen: frisse lucht, rust, halfzittende houding en direct spoedeisende medische hulp inzetten.

ogen:

Ontsmetting vioeistof

huid:

raadplegen.
ogen:

brengen, blijven spoelen tijdens vervoer.
inslikken:

hulp inzetten.

Specifieke behandeling en materialen: geen.

minimaal 15 min. spoelen met water (evt. contactlenzen verwijderen).

verontreinigde kleding uittrekken, minimaal 20 min. spoelen met veel water of douchen en arts
minimaal 15 min. spoelen met water (evt. contactlenzen verwijderen), dan naar oogarts

mond laten spoelen (uitspugen!), GEEN braken opwekken en direct spoedeisende medische

Neem contact op met het NVIC (Tel: 030 - 274 8888) voor informatie met betrekking tot medisch handelen
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Stofdocument deel B

CAS-nr: 107-30-2 Chloromethyl methyl ether CH3OCH:2CI UN-nr: 1239

Basis for the Dutch Intervention Values

VRW: Not recommended, in accordance with AEGL
AGW: AEGL value adopted (except 10 min value for which time scaling was applied), 2hr value added.
LBW: AEGL value adopted (except 10 min value for which time scaling was applied), 2hr value added.

Date: 13-05-2009 | AEGL document: Final, 2012

Dutch Intervention Values (mg/m3)

10 min 30 min 1h 2h 4 h 8h End point
VRW NR NR NR NR NR NR Not recommended

AGW | 29 2.0 1.6 1.2 1.0 0.72 | Threshold of irriversible lung lesions in
animals

LBW 12 8.5 6.8 5.4 4.3 3.1 | Threshold of animal lethality

Derivation of the Dutch Intervention Values

VRW: Not recommended, because no studies were available showing VRW type effects

AGW: AGW values were based on an acute toxicity study in which rats and hamsters were exposed to
12.5-225 ppm (42-753 mg/m®) CMME (content of BCME not given) for 7 hours. Toxic effects were
not attributed to specific concentrations, but it was stated that animals that died, and to a lesser
degree, animals that survived, had increased relative lung weights, pulmonary congestion, edema,
hemorrhage, and acute necrotizing bronchitis. Therefore, 12.5 ppm (42 mg/m?3) was considered the
LOAEL for serious or irreversible lung lesions in both species. An estimated NAEL of 4.2 ppm (14
mg/m?3) for serious or irreversible lung lesions in both species was obtained by dividing the LOAEL
by an adjustment factor of 3. An uncertainty factor of 10 was used: 3 for interspecies extrapolation
and 3 for intraspecies variability. A modifying factor of 1.7 was also applied because the BCME
content in technical grade CMME in the key study was unknown; it was obtained by assuming 10%
BCME (the maximum reported) and accounting for the greater BCME toxicity (rat 7h-LCso was 55
ppm (184 mg/m?®) for CMME and 7 ppm for BCME in the key study), as follows: modifying factor =
[0.1 x (55/7)] + [0.9 x 1] = 1.7. Scaling across time was performed using n=3 and n=1 for exposure
durations shorter and longer, respectively, than 7 hours. In contrast to the 10 minute AEGL-2 value,
time scaling was also applied for the 10 minute AGW value.

LBW: LBW values were based on the LCso study in which rats and hamsters exposed for 7 hours to 12.5-
225 ppm (42-753 mg/m3) CMME (content of BCME not given) had increased relative lung weights,
congestion, edema, hemorrhage, and acute necrotizing bronchitis. The effects occurred in animals
that died, and to a lesser degree, in animals that survived. The threshold for lethality, expressed as
the 7h-BMCLos, was approximately 18 ppm (60 mg/m?) for hamsters and 19 ppm (64 mg/m?) for rats
if it is assumed that n=20 for all test concentrations (n, the number of animals, was not specified and
thus had to be assumed; a lower number of animals per group would lower the BMCLos, because
less confidence is ‘given’ to the observed mortality percentage); 18 ppm (60 mg/m?®) was used for
derivation of LBW values. An uncertainty factor of 10 was used: 3 for interspecies extrapolation and
3 for intraspecies variability. As for AGW, a modifying factor of 1.7 was applied because the content
of BCME in technical grade CMME in the key study was unknown. Time scaling was performed
using C" * t = k, with the default values of n = 1 and n = 3. In contrast to the 10 minute AEGL-3
value, time scaling was also applied for the 10 minute LBW value.

Additional toxicological information (including relevant results of a general literature search, if any)

The mechanism of CMME toxicity has not been elucidated. CMME hydrolyzes completely and irreversibly in
water to form HCI, methanol, and formaldehyde. The HCI and formaldehyde can form BCME, although the
kinetics of the conversion of CMME to BCME has not been defined. The respiratory tract is the primary site of
technical grade CMME toxicity.

No studies on the developmental or reproductive effects in humans and/or animals were located.
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H302: Harmful if swallowed; H312: Harmful in contact with skin; H332: harmful if inhaled; H350: May cause

cancer.

Carcinogenicity and derivation of the CRP value Odour and derivation of the LOA value

IARC classification: 1 (carcinogenic to humans)

Typical odour

Technical grade CMME may have carcinogenic potency, | | No LOA was derived due to lack of reliable

but this is expected to be based on the contaminant
BCME (bis-chloromethyl ether). No carcinogenicity data

data.

are available foor CMME but the AEGL TSD provides a| |Although a LOA was not established, data from

preliminary carcinogenicity assessment for CMME with a

workers show that workers detect the odour at

10% BCME contamination. Assuming that BCME is ten-| | ©F @round the AGW level and therefore, odour
fold more potent than CMME provides a CRP for CMME | |iS regarded not useable as warning for health
of 0.39 ppm (1.30 mg/m3).

effects.

Other standards and guidelines (1h values in mg/m?, unless otherwise indicated)

VRW level |AEGL-1 ERPG-1 IDLH: not established
NR NR NA
AGW level |AEGL-2 ERPG-2
1.6 1.5 34
LBW level |AEGL-3 ERPG-3
6.8 6.7 33
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Stofdocument deel A

CAS-nr: 76-06-02 Chloorpicrine CCIsNO: VN-nr: 1580
GEVI: 66
Synoniemen: nitrochloroform, trichloornitromethaan (Engels: chloropicrin) Status: B-stof
Interventiewaarden 10 min. 30 min. 1 uur 2 uur 4 uur 8 uur
Voorlichtingsrichtwaarden VRW (mg/m?3) 0,34 0,34 0,34 0,34 0,34 0,34
Alarmeringsgrenswaarden AGW (mg/m?3) 1,0 1,0 1,0 1,0 1,0 1,0
Levensbedreigende waarden LBW (mg/m?) 16 11 8,6 6,8 54 2,7
Datum vaststelling: 06-10-2016 Conversiefactor: 1 mg/m?® = 0,146 ppm; 1 ppm = 6,84 mg/m?*

Explosiegrens: geen. Alleen kans op explosie

Geur: stekende geur

door reacties en bij snelle verhitting

LOA: niet afgeleid

Fysisch-chemische eigenschappen

Overige informatie

Uiterlijk: kleurloze olieachtige
vloeistof
Brand: niet brandbaar, maar bij vele

reacties kans op brand en explosie Zuurgraad:

LogKow:

Relatieve dichtheid van verzadigd
damp-lucht mengsel: 1,1

Molecuulmassa:

Wateroplosbaarheid:

Verzadigde dampdruk: ca 25 mbar

164,4 g/mol
Publieke grenswaarde:
Geen data niet afgeleid
2.6 MAK: 0,68 mg/m?
. 3
0,2 g/100 ml TLV-TWA: 0,68 mg/m

(slecht)

Toxicologische eigenschappen

Effecten bij inhalatoire blootstelling

Onder VRW: geen

VRW — AGW: tranen, keelpijn, kortademigheid,
hoest, branderig gevoel achter het
borstbeen, hoofdpijn, duizeligheid,
flauwvallen, misselijkheid, braken

AGW — LBW-: bronchitis, ademnood

Boven LBW:  sterfte

Toxiciteit bij eenmalige, inhalatoire blootstelling

= De (damp van de) stof werkt sterk irriterend tot
bijtend op de ogen, de huid en de luchtwegen.

= Inademing kan chemische longontsteking en/of
longoedeem veroorzaken. De verschijnselen
hiervan kunnen vertraagd optreden en versterkt
worden door lichamelijke inspanning.

= Hoofdpijn en misselijkheid kunnen tot meer dan
een maand na blootstelling aan hoge
concentraties chloorpicrine ervaren worden.

Effecten bij blootstelling aan viloeistof
Huidcontact: bijtend, brandwonden.

Oogcontact: tranenvloed, roodheid en pijn,
hoornvliesbeschadiging, ernstige brandwonden.

Carcinogeniteit

IARC classificatie: niet geclassificeerd
CRP: niet afgeleid

Beknopte medische informatie

Ontsmetting damp
algemeen:

Ontsmetting vloeistof
huid:

ogen:
tijldens vervoer.

inslikken:

Specifieke behandeling en materialen: geen.

frisse lucht, rust, halfzittende houding, direct spoedeisende medische hulp inzetten

verontreinigde kleding uittrekken, spoelen en wassen met water en zeep, arts raadplegen.

minimaal 15 min. spoelen met water (evt. contactlenzen verwijderen), dan naar oogarts brengen, blijven spoelen

mond laten spoelen (uitspugen!), GEEN braken opwekken, direct spoedeisende medische hulp inzetten.

Neem contact op met het NVIC (Tel:+31 (0)30 274 8888) voor informatie met betrekking tot medisch handelen
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Stofdocument deel B

CAS-nr: 76-06-2 Chloropicrin CCI3NO:2 UN-nr: 1580

Basis for the Dutch Intervention Values

VRW: AEGL values adopted, 2h value added
AGW: AEGL values adopted, 2h value added

LBW: Same point of departure, using different value for n, time scaling applied to 10 min value, 2h value
added

Date: 06-10-2016 | AEGL Document: Interim, June 2008

Dutch Intervention Values (mg/m?)

10 min 30 min 1h 2h 4 h 8h End point
VRW | 0.34 0.34 0.34 0.34 0.34 0.34 | Threshold for ocular irritation in humans
AGW 1.0 1.0 1.0 1.0 1.0 1.0 | Severe ocular irritation in humans
LBW 16 11 8.6 6.8 5.4 2.7 | Estimated lethality threshold (BMCLos) in
rats

Derivation of the Dutch Intervention Values

VRW: The VRW values are based on human data. In a study performed in 3 phases, healthy human
volunteers were exposed to chloropicrin in varying durations and exposure concentrations,
examining chloropicrin-induced sensory irritation. In phase 1 identification of chloropicrin was
assessed using odor, effects on eye (eye feel) or nose (nasal feel). Exposure consisted of a single
sniff (odor), 25 (eye feel) or 7 (nasal feel) seconds of exposure to concentrations of 0, 0.36, 0.53,
0.80, or 1.2 ppm (0, 2.5, 3.6, 5.5, or 8.2 mg/m?3, respectively). In Phase 2, positive detection was
assessed as irritation of the eyes, nose, or throat, in subjects exposed for 20-30 minutes to 0, 0.05,
0.075, 0.10, and 0.15 ppm (corresponding to 0.34, 0.51, 0.68, and 1.0 mg/m?, respectively ) in a
walk-in chamber. Phase 3 was similar but also assessed clinical signs and changes in pulmonary
function in subjects exposed for 60 min on each of the 4 consecutive days to 0, 0.10, and 0.15 ppm,
corresponding to 0.68 and 1.0 mg/m3, respectively). The point-of-departure for deriving the VRW is
the 20-30 min exposure to 0.050 ppm (or 0.34 mg/®) which represents a NOAEL for ocular irritation.
This is supported by a 1-hour BMCL1o of 73 ppb (0.073 ppm; 0.50 mg/m?®) based on the analysis of
the abovementioned data on ocular irritation in human volunteers. Time scaling was not applied as
data indicate that the observed effect does not increase with duration of exposure. An intraspecies
uncertainty factor was not applied either, as sensitive individuals were included in the study and did
no show large variability.

AGW: The AGW values are based on the same human volunteer study as the VRW values. In the third
phase of this study human volunteers were exposed to 0.1 or 0.15 ppm corresponding to 0.68 and
1.0 mg/m3, respectively) or 60 minutes on 4 consecutive days with some participants reporting
severe eye irritation during the first exposure. Though the effects were reversible and only marginally
suitable for AGW derivation, human data are preferred as basis for derivation of intervention values
and according to the volunteers, the symptoms were “hard to tolerate” at both exposure
concentrations (8/32 and 7/32 subjects), though symptom rating was highest at the 1.0 mg/m?. The
60 min exposure to 0.15 ppm (1.0 mg/m3) was used as point of departure for the AGW. In
accordance with the VRW derivation, time scaling was not applied as data indicate that the observed
effect does not increase with duration of exposure. An intraspecies uncertainty factor was not
applied either, as sensitive individuals were included in the study and did no show large variability.

LBW: The LBW values were determined by using available mortality data in rats in a benchmark dose
approach. F344 rats (6-8 male rats/group) were exposed to 8.8, 11.0, 11.4, 12.1, 13.6 or 16.0 ppm
(corresponding to 60, 75, 78, 83, 93, 110 mg/m?, respectively) for 240 min and to 21.7 or 45.5 ppm
(150 or 311 mg/m?3) for 30 min. The BMCLos value of 7.9 ppm (54 mg/m?3) for 4 hour was used as a
point of departure for deriving the LBW values. The default total uncertainty factor of 10 (3x3) was
considered sufficient to account for inter- and intraspecies differences. Time scaling was performed
using the equation C" x t = k with the default n = 1 and n= 3, to calculate to longer and shorter
durations, respectively. The default values for n are applied instead of the chemical specific value of
2.3 based on the rat lethality data, because only two time points support this value.
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Additional toxicological information (including relevant results of a general literature search, if any)

Chloropicrin is irritating to the skin, eyes and respiratory tract. Exposure via inhalation resulted in impairment
of the pulmonary function, pulmonary edema, and death in laboratory animals. The mode of action is not fully
understood. Chloropricrin reacts with sulfhydryl groups of hemoglobin resulting in compromised oxygen

transport.

Data on developmental and reproductive toxicity and carcinogenicity upon inhalation exposure are too limited
to draw conclusions.

H330: Fatal if inhaled, H302: Harmful if swallowed; H319: Causes serious eye irritation; H335: May cause

respiratory irritation, H315: Causes skin irritation

Carcinogenicity and derivation of the CRP value

Odour and derivation of the LOA value

IARC classification: not classified

Derivation of the carcinogenic risk potency (CRP):

No carcinogenic risk potency (CRP) was derived

Odour: pungent odour

Despite reported odour detections at very low
concentration no suitable threshold level was
established to derive a LOA.

Other standards and guidelines (1h values in mg/m?, unless otherwise indicated)

VRW level AEGL-1 ERPG-1 IDLH: 14 (30 min)
0.34 0.34 0.51
AGW level AEGL-2 ERPG-2
1.0 1.0 1.0
LBW level AEGL-3 ERPG-3
8.6 94 10
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Stofdocument deel A

CAS-nr: 7790-94-5 Chloorsulfonzuur CIHOsS VN-nr: 1754
GEVI: X88

Synoniemen: chloorzwavelzuur, monochloorzwavelzuur (Engels: chlorosulfonic acid) Status: A-stof
Interventiewaarden 10 min. | 30 min. 1 uur 2 uur 4 uur 8 uur
Voorlichtingsrichtwaarden VRW (mg/m?3) 0,12 0,12 0,12 0,12 0,12 0,12
Alarmeringsgrenswaarden AGW (mg/m?) 14 10 9,0 7,0 5,8 4,8
Levensbedreigende waarden LBW (mg/m3) 120 89 74 61 51 42

. Conversiefactor: 1 mg/m® = 0,206 ppm; 1 ppm = 4,846
Datum vaststelling: 06-10-2016 mg/m?

Explosiegrens: geen, maar stof reageert heftig
tot explosief bij contact met water.

Geur: sterke stekende geur
LOA: niet afgeleid

Fysisch-chemische eigenschappen Overige informatie

Uiterlijk: kleurloze tot lichtgele vloeistof Publieke grenswaarde:

Brand: bij vele reacties kans op brand en | | Molecuulmassa:  116,5 g/mol niet afgeleid

explosie MAK: niet afgeleid
Zuurgraad: pH <1 TLV-TWA: niet afgeleid
LogKow: geen data

Relatieve dichtheid van verzadigd Wateroplosbaarheid: reactie

damp-lucht mengsel: 1,0 Verzadigde dampdruk: 0,5 mbar

Toxicologische eigenschappen

Toxiciteit bij eenmalige, inhalatoire blootstelling
= Blootstelling aan de stof kan ernstige chemische

Effecten bij inhalatoire blootstelling

Onder VRW: lichte irritatie aan de ogen brandwonden veroorzaken. De damp van de stof werkt
VRW —» AGW: keelpijn en hoesten, rode en pijnlijke bijtend (.)p de ogen, de huid en de Ius:htwegen.
ogen, tranenvloed, branderig gevoel = Inademing van de damp kgn bronchitis erl longoedeem
. veroorzaken, echter uitsluitend na verschijnselen van
achter het borstbeen, moeizaam . o
q bijtende effecten op de slijmvliezen van ogen en/of hogere
ademen luchtwegen. De verschijnselen hiervan kunnen vertraagd
AGW — LBW:  brandwonden, troebel zicht, optreden en versterkt worden door lichamelijke inspanning.
blindheid, kortademigheid, = In ernstige gevallenﬂkans op verstikking door zwellingen in
de keel en/of dodelijke afloop.
ademnood
= De stof ontleed bij verhitting en vorm dan o.a.
Boven LBW: ernstige kortademigheid, chloorwaterstof en zwaveldioxide.

In contact met vocht vorming van o.a. zoutzuur en
zwavelzuur; bij contact met warm water en waterdamp zeer
heftig tot explosief; de stof vormt aan de lucht giftige en
bijtende nevels

ademnood, kans op sterfte .

Effecten bij blootstelling aan vioeistof

Huidcontact: bijtend, roodheid en pijn, blaren,
ernstige brandwonden.

Oogcontact: bijtend, roodheid en pijn, ernstige
brandwonden, verlies van gezichtsvermogen.

Carcinogeniteit

IARC classificatie: niet geclassificeerd*
CRP: niet afgeleid

* de stof zelf is niet geclassificeerd, maar H2SO4 bevattende
mist wel (cat 1, IARC 2012).

Beknopte medische informatie

Ontsmetting damp
algemeen: frisse lucht, rust, halfzittende houding, direct spoedeisende medische hulp inzetten
Ontsmetting vloeistof

huid: bij verbranding aan de huid vastgeplakte kleding NIET lostrekken, spoelen met veel water / kleding
verwijderen, direct spoedeisende medische hulp inzetten.

ogen: minimaal 15 min. spoelen met water (evt. contactlenzen verwijderen), dan naar oogarts brengen, blijven
spoelen tijdens vervoer.

inslikken:  mond laten spoelen (uitspugen!), GEEN braken opwekken, direct spoedeisende medische hulp inzetten.

Specifieke behandeling en materialen: geen.
Neem contact op met het NVIC (Tel:+31 (0)30 274 8888) voor informatie met betrekking tot medisch handelen
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Stofdocument deel B

CAS-nr: 7790-94-5 Chlorosulfonic acid CIHOsS UN-nr: 1754

Basis for the Dutch Intervention Values

VRW: Based on sulfuric acid, in accordance with AEGL, 2 hr value added.

AGW: Same rationale as for AEGL (analogy with sulfuric acid values), but in contrast to AEGL-2 time-
scaling is performed to derive values for other time points, 2h value added

LBW: Same point of departure as AEGL, but using different UF and different value for n, time-scaling
applied to the 8 hour value, 2 hr value added.

Date: 06-10-2016 | AEGL Document: Interim June 2008

Dutch Intervention Values (mg/m3)

10 min 30 min 1h 2h 4 h 8h End point

VRW | 0.12 0.12 0.12 0.12 0.12 0.12 |Based on sulfuric acid (nondisabling
irritation in humans)

AGW 14 10 8.5 7.0 5.8 4.8 |Based on sulfuric acid (absence of AGW
effects in humans)
LBW 120 89 74 61 51 42 | Threshold of rat lethality

Derivation of the Dutch Intervention Values

Chlorosulfonic acid is a strong corrosive acid and hydrolyzes exothermically in situ upon contact with moist
mucous membranes to form equimolar amounts of the strong corrosive acids HCIl and H2S0O4. Animal studies
indicated that chlorosulfonic acid is more acutely toxic than HCI or H2SO4, or a mixture of HCI + H2SOa4, but
do not allow determination of the relative toxicities of these chemicals. Because no human or animal studies
were available for derivation of the VRW and AGW, the values are based on the structural analogy to H2SOa.
This approach is considered valid because H2SOys is a rapid hydrolysis product of, and is structurally related
to, chlorosulfonic acid, and the two compounds have a similar mode of toxicity (eye and respiratory irritants).

VRW: Since no appropriate data exist for chlorosulfonic acid, VRW values for sulfuric acid will be used (on
molar-basis) to derive VRW values for chlorosulfonic acid. The use of sulfuric acid as a surrogate for
chlorosulfonic acid was deemed appropriate, because H2SO4 is a rapid hydrolysis product of, and is
structurally related to, chlorosulfonic acid, and the two compounds have a similar mode of toxicity
(eye and respiratory irritants).

Derivation of VRW values for sulfuric acid

The results of various studies clearly indicate that the first signs of respiratory irritation that can be
characterized as notable discomfort occur at concentrations higher than 0.05 ppm in humans,
including exercising asthmatics, justifying an intraspecies factor of 1. It was concluded that the
concentration of 0.05 ppm can be used as the point of departure for VRW. In the absence of good
time-concentration effect data and considering the type of effect, the value of 0.05 ppm was flat-lined
across the 10- and 30-minute, and the 1-, 2-, 4-, and 8-hour exposure time points. This approach
was considered appropriate because mild irritant effects generally do not vary greatly with time, and
is in line with the derivation of VRW values for other respiratory irritants.

Based on molecular weight correction the PoD for chlorosulfonic acid is 0.238 mg/m?.

For chlorosulfonic acid a modifying factor (MF) of 2 was applied because chlorosulfonic acid is
believed to be approximately 2-fold more toxic than sulfuric acid. This is because one molecule of
chlorosulfonic acid yields a molecule of sulfuric acid as well as a molecule of HCI and heat, and
removes a molecule of water upon hydrolysis in tissues.

AGW: Since no appropriate data exist for chlorosulfonic acid, AGW values for sulfuric acid will be used (on
molar-basis) to derive AGW values for chlorosulfonic acid. The use of sulfuric acid as a surrogate for
chlorosulfonic acid was deemed appropriate, because H2SO4 is a rapid hydrolysis product of, and is
structurally related to, chlorosulfonic acid, and the two compounds have a similar mode of toxicity
(eye and respiratory irritants).

Derivation of AGW values for sulfuric acid

Occupational studies indicate that no irreversible or other serious health effects or an impaired ability
to escape are to be expected from single exposures to concentrations of up to 9 ppm. The
concentration of 6 ppm (8-hour exposure) was used as the point of departure for AGW. Under these
exposure conditions workers were perfectly able to complete their work shift. An intraspecies
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uncertainty factor of 3 is needed to account for sensitive subpopulations. This results in an 8-hour
AGW value of 2 ppm. This AGW level is considered to be rather conservative because no
irreversible or disabling effects were observed following acute exposure to sulfuric acid in any of the
relevant human volunteer studies. Time scaling was performed, with n=3.7 derived from LBW
calculations for sulfuric acid.

Based on molecular weight correction the PoD for chlorosulfonic acid is 30.88 mg/m?.

A modifying factor (MF) of 2 was applied because chlorosulfonic acid is believed to be approximately
2-fold more toxic than sulfuric acid. This is because one molecule of chlorosulfonic acid yields a
molecule of sulfuric acid as well as a molecule of HCI and heat, and removes a molecule of water
upon hydrolysis in tissues.

LBW: The highest non-lethal concentration of 735 mg/m? in an 1-hour acute inhalation toxicity study with
rats was used as point of departure for the derivation of the LBWs. Clinical effects were observed at
1 hour of exposure to 379-735 mg/m? and at 1539-3096 mg/m? all but one animal died. In contrast to
the AEGL, the default total uncertainty factor of 10 (3x3) was considered sufficient to account for
inter- and intraspecies differences. Time scaling was performed using C" * t = k, with the n-value of
3.7 for sulfuric acid. In absence of a substance-specific n-value for chlorosulfonic acid, taking into
account that sulfuric acid is formed upon hydrolysis of chlorosulfonic acid, and the similar working
mechanism of both substances, this was considered appropriate.

Additional toxicological information (including relevant results of a general literature search, if any)

Chlorosulfonic acid is a strong corrosive acid, and hydrolyzes exothermically in situ upon contact with moist
mucous membranes to form equimolar amounts of the strong corrosive acids HCI and H2SOa. It is unknown
to what degree chlorosulfonic acid and/or its hydrolysis products contribute to chlorosulfonic acid toxicity,
although each is capable of lowering tissue pH at the contact site and causing cellular destruction. Consistent
with contact-site toxicity, the respiratory system was the initial target organ for chlorosulfonic acid, HCI, and
H2S04 in animal inhalation studies. However, since chlorosulfonic acid hydrolysis also produces heat and
uses a molecule of water for each molecule of hydrolyzed chlorosulfonic acid, it is likely that there are some
differences in the toxicity of chlorosulfonic acid, HCI, and H2SO4. Animal studies indicated that chlorosulfonic
acid is more acutely toxic than HCI or H2SOs, or a mixture of HCI + H2SOa.

No animal data were found on developmental and reproductive toxicity and genotoxicity upon inhalation
exposure. The chlorosulfonic acid hydrolysis products HCI and H2SO4 do not appear to have significant
developmental or reproductive toxicity, but both have some genotoxic potential. No carcinogenicity data for
chlorosulfonic acid were available. But based on occupational data, IARC concluded that strong-inorganic
acid mists containing sulfuric acid are carcinogenic to humans.

H314: Causes severe burns and eye damage, H335: May cause respiratory irritation

It is noted that the observed considerable variation among studies in the exposure concentration causing
lethality is likely due to difficulty in achieving and maintaining the target chlorosulfonic aerosol concentrations.

Carcinogenicity and derivation of the CRP value Odour and derivation of the LOA value

IARC classification: not classified Odour: strong and pungent odour
(Strong-inorganic-acid mists (containing H2SO4) are No LOA was derived, because no information
carcinogenic to humans (group 1)) was found regarding the threshold of
No carcinogenic risk potency (CRP) was derived, awareness and recognition.

because not suitable data are available.

Other standards and guidelines (1h values in mg/m?®, unless otherwise indicated)

VRW level | AEGL-1 ERPG-1 IDLH: -
0.12 0.10 2
AGWevel | AEGL-2 ERPG-2
8.5 4.4 10
LBW level | AEGL-3 ERPG-3
74 25 30
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Stofdocument deel A

CAS-nr: 79-38-9 Chloortrifluorethyleen CF2 = CFCI VN-nr: 1082

GEVI: geen
Synoniemen: 1,1,2-trifluor-2-chloorethyleen, CTFE (Engels: chlorotrilfuoroethylene) Status: B-stof
Interventiewaarden 10 min. 30 min. 1 uur 2 uur 4 uur 8 uur
Voorlichtingsrichtwaarden VRW (mg/m?) NA NA NA NA NA NA
Alarmeringsgrenswaarden AGW (mg/m?) 2900 1200 740 440 260 160
Levensbedreigende waarden LBW (mg/m?) 8200 3600 2100 1300 750 440
Datum vaststelling: 06-10-2016 Conversiefactor: 1 mg/m3 = 0,206 ppm; 1 ppm = 4,846 mg/m?

Explosiegrens: 14,2 vol % = 688.126 mg/m3 Geur: vage etherische geur

LOA: niet afgeleid

Fysisch-chemische eigenschappen Overige informatie

Publieke grenswaarde:
Niet afgeleid
MAK: niet afgeleid

Uiterlijk: kleurloos gas

Brand: “brandbaar” Molecuulmassa: 116,5 g/mol

Zuurgraad: Geen data TLV-TWA: niet afgeleid
LogKow: 1,65 (estimated)
Relatieve dichtheid van verzadigd 0,40 g/100 mi

Wateroplosbaarheid: (slecht)

Verzadigde dampdruk: 6122 mbar

damp-lucht mengsel: 4

Toxicologische eigenschappen

Toxiciteit bij eenmalige, inhalatoire blootstelling
= Het primaire doelorgaan zijn de nieren.

Effecten bij inhalatoire blootstelling

Onder AGW- prikkeling van de slijmvliezen, licht = De stof veroorzaakt oog-, neus en keel irritatie

gevoel in hoofd, versnelde ademhaling = De zuivere stof kan polymerisgr.en en daarom wordt in

. handelsvormen vaak een stabilisator toegevoegd.

en hoofdpijn : . . -

AGW — LEBW: srdinatie st . hartkloobi Meestal is dat tributylamine. Deze stof kan bijdragen aan
— - codr _|na ie stoornissen, hartkloppingen, de irritatie effecten.

sufheid

Boven LBW: spierzwakte, ademnood,

bewusteloosheid, sterfte
LET OP: de afwezigheid van een VRW waarde betekent
niet dat blootstelling onder de AGW zonder effecten is.

Effecten bij blootstelling aan vioeistof Carcinogeniteit

Huidcontact: irritatie (mogelijk ernstig) IARC classificatie: geen

CRP: niet afgeleid

Oogcontact. irritatie, beperkt zicht

Beknopte medische informatie

Ontsmetting damp

algemeen: frisse lucht, rust en bij aanhoudende klachten arts raadplegen.
ogen: uitspoelen met water (evt. contactlenzen verwijderen)
Ontsmetting vloeistof
huid:  bij bevriezing: kleding uittrekken (NIET lostrekken), direct spoelen met veel water (minimaal 20 min.), dan
pas eventueel aan de huid vastgeplakte kleding verwijderen en verder spoelen; (bij
bevriezingsletsel) arts raadplegen.

minimaal 15 min. spoelen met water (evt. contactlenzen verwijderen), dan naar oogarts
brengen, blijven spoelen tijdens vervoer.

Specifieke behandeling en materialen: geen.

Neem contact op met het NVIC (Tel:+31 (0)30 274 8888) voor aanvullunde informatie met betrekking tot medisch
handelen.

ogen: bij bevriezing:

Voorwoord Pagina 145 van 659

Inhoudsopgave Handleiding




RIVM Interventiewaarden voor incidentbestrijding: interventiewaarden, stofdocumenten en handleiding

Stofdocument deel B

CAS-nr: 79-38-9 Chlorotrifluoroethylene CF2 = CFCI UN-nr: 1082

Basis for the Dutch Intervention Values

VRW: Not recommended, in contrast to AEGL
AGW: AEGL values are adopted, slightly different n-value, 2 hr value added
LBW: AEGL values are adopted, slightly different n-value, 2 hr value added

Date: 06-10-2016 | AEGL document: Interim June 2008

Dutch Intervention Values (mg/m3)

10 min 30 min 1h 2h 4 h 8h End point
VRW NR NR NR NR NR NR No recommended
AGW | 2000 1200 740 440 260 160 Threshold for irreversible kidney
effects in rats
LBW | 8200 3600 2100 1300 750 440 Threshold of for lethality in mice

Derivation of the Dutch Intervention Values

VRW: VRW values are not recommended, because there are no exposure-response data in humans or animals
consistent with VRW-level effects. The lack of VRW-values does not necessarily mean that exposure below
AGW-levels is without any effects.

AGW: The threshold for irreversible kidney lesions following a single exposure was chosen as the basis for the

AGW. The 4-hour exposure of rats to 540 ppm (2617 mg/m?), considered a NOAEL for irreversible kidney
lesions, was chosen as the point of departure. The default total uncertainty factor of 10 (3x3) was
considered sufficient to account for inter- and intraspecies differences.
Acute kidney necrosis as well as pulmonary congestions are described as effects of CTFE. Despite the fact
that is unclear which effect is the preliminary effect and what effect is the cause of death, time scaling was
performed using the equation C" x t = k using a value of 1.33 for n as was calculated for the LBW
derivation.

LBW: An acute inhalation toxicity study in mice served as basis for the LBW derivation. The LBW values were
derived using the ten Berge (2006) probit analysis dose-response program. The threshold for lethality at
each exposure duration was determined based on data of a study using three concentration levels (1000,
3000, and 8000 ppm, equivalent with approximately 4.8, 14.5 and 38.8 g/m?®) at various durations (60-720
minutes). The resultant LCos values for the 10 min, 30 min, 1 hour, 2 hour, 4hour and 8 hour exposure
duration were 82, 36, 21, 13, 7.5 and 4.4 g/m3. The default total uncertainty factor of 10 (3x3) was
considered sufficient to account for inter- and intraspecies differences. Time scaling was performed using
the equation C" x t = k using a factor of 1.33 for n as was calculated according to the program.

Additional toxicological information (including relevant results of a general literature search, if any)

The nephrotoxicity is partly based on the formation of glutathione conjugates and reactive halogenated cysteine
conjugates that are generated.

The substance is not considered to be reprotoxic.
No harmonised hazard sentences for human health.

Persons with kidney diseases may be more susceptible to the effects of chlorotrifluoroethylene.

Carcinogenicity and derivation of the CRP value Odour and derivation of the LOA value
IARC classification: not classified Odour: vague ethereal odour

Derivation of the carcinogenic risk potency (CRP): No carcinogenic No LOA was derived, as no information on
risk potency (CRP) was derived the odour threshold was located.

Other standards and guidelines (1h values in mg/m?®, unless otherwise indicated)
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VRW level | AEGL-1 ERPG-1 IDLH: not derived
NR 78 97
AGW level | AEGL-2 | ERPG-2
740 420 480
LBW level | AEGL-3 | ERPG-3
2100 2000 1500
Inhoudsopgave Voorwoord Handleiding Pagina 147 van 659




RIVM Interventiewaarden voor incidentbestrijding: interventiewaarden, stofdocumenten en handleiding

Stofdocument deel A

CAS-nr: 7790-91-2

Chloortrifluoride CIFs

VN-nr: 1749

GEVI: 265
Synoniemen: (Eng: Chlorine trifluoride) Status: B-stof
Interventiewaarden 10 min. | 30 min. 1 uur 2 uur 4 uur 8 uur
Voorlichtingsrichtwaarden VRW (mg/m?3) 0,46 0,46 0,46 0,46 0,46 0,46
Alarmeringsgrenswaarden AGW (mg/m?®) 31 13 7,9 4,6 2,7 1,6
Levensbedreigende waarden LBW (mg/m?) 320 140 80 48 28 28
Datum vaststelling: 28-11-2008 Conversiefactor: 1 mg/m?® = 0,26 ppm; 1 ppm = 3,85

Explosiegrens: geen data

Geur: stekende geur
LOA: niet afgeleid

Fysisch-chemische eigenschappen

Overige informatie

Uiterlijk: kleurloos gas
Brand: niet brandbaar, maar bevordert de
verbranding van andere stoffen. Geeft giftige

Molecuulmassa:
Zuurgraad:
LogKow:

stoffen vrij in een brand en veel reacties
kunnen brand of ontploffing veroorzaken.
Relatieve dichtheid van verzadigd damp-
lucht mengsel: 3,18

Wateroplosbaarheid:
Verzadigde dampdruk:

92,5 g/mol Publieke grenswaarde:

Geen data niet afgeleid

Geen data MAK: niet afgeleid
reactie TLV-TWA: niet afgeleid
1000 mbar TLV-Ceiling: 0,39 mg/m?

Toxicologische eigenschappen

Effecten bij inhalatoire blootstelling:

Onder VRW mogelijk lichte irritatie

VRW 2 AGW: 00g- bovenste luchtwegirritatie, tranenvloed,
hoesten, lichte benauwdheid

AGW 2 LBW: ernstige 0og- en luchtwegirritatie, pijn op de
borst, benauwdheid, longontsteking,
longoedeem, hartkloppingen, spierkrampen

Boven LBW: convulsies, hartstilstand, ademnood,

sterfte

Toxiciteit bij eenmalige, inhalatoire blootstelling

= Chloortrifluoride is instabiel in lucht en hydrolyseert
onder vorming van waterstoffluoride (HF) en
chloorhoudende verbindingen zoals chloordioxide
(ClO2). De toxiciteit van chloortrifluoride wordt bepaald
door HF en CIOa.

= Chloortrifluoride is corrosief voor alle weefsels. Bij acute
inhalatoire blootstelling kunnen luchtwegen
(longonsteking en/of longoedeem), slijmvliezen en huid
aangetast worden; bij hoge concentraties kan blijvende
longschade ontstaan.

= HF kan aanleiding geven tot een daling van Ca en Mg
in het bloedserum

Effecten bij blootstelling aan vloeistof

Huidcontact:

brandwonden op de huid.

Oogcontact:

blijvend verlies van gezichtsvermogen.

bijtend, roodheid, pijn, blaren, ernstige

roodheid, pijn, ernstige diepe brandwonden,

Carcinogeniteit
IARC classificatie: niet geclassificeerd
CRP: niet afgeleid

Beknopte medische informatie

Inademing/inslikken van chloortrifluoride kan leiden tot larynx- en glottisoedeem, met risico op verstikking (asfyxie) door zwellingen in
de keel. Intubatie eventueel gevolgd door beademing moeten in ernstige gevallen z.s.m. worden uitgevoerd (door specialisten).

Ontsmetting gas
frisse lucht, rust, halfzittende houding calciumgluconaatoplossing 4% als vernevelde oplossing laten inhaleren en direct

algemeen:

spoedeisende medische hulp inzetten.

Ontsmetting vloeistof
verontreinigde kleding uittrekken (vastgevroren kleren niet lostrekken), afspoelen met water, daarna zo snel mogelijk
calciumgluconaatgel 10% op de besmette huid aanbrengen' en blijven inwrijven en direct spoedeisende medische

huid:

ogen:

inslikken:

hulp inzetten.

uitspoelen met water (evt. contactlenzen verwijderen), daarna zo snel mogelijk calciumgluconaatoplossing 4% in de
ogen druppelen'?, dan naar oogarts brengen. Blijven druppelen tijdens vervoer.
mond laten spoelen (uitspugen!), 200 ml calciumgluconaat 4% laten drinken' , GEEN braken opwekken en direct

spoedeisende medische hulp inzetten.

Specifieke behandeling en materialen:
calciumgluconaatoplossing 4% (inademen, ogen'? en inslikken'); calciumgluconaatgel 10% (huid™)

Neem contact op met het NVIC (Tel: 030 - 274 8888) voor informatie met betrekking tot medisch handelen

12 bij het ontbreken van de 4% calciumgluconaatoplossing ogen minimaal 15 min. spoelen met water.
13 bij het ontbreken van de 4% calciumgluconaatoplossing maximaal 200 ml water of melk laten drinken.
' bij het ontbreken van de 10% calciumgluconaatgel de huid met veel water spoelen of douchen.
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Stofdocument deel B

CAS-nr: 7790-91-2

Chlorine trifluoride CIFs

UN-nr: 1749

Basis for the Dutch Intervention Values

VRW: AEGL values are adopted, 2 h value added
AGW: AEGL values are adopted, 2 h value added
LBW: AEGL values are adopted, 2 h value added

Date: 28-11-2008 |

Final AEGL document 2007

Dutch Intervention Values (mg/m3)

10 min 30 min 1h 2h 4 h 8h End point
VRW | 0.46 0.46 0.46 0.46 0.46 0.46 | Mild irritation (nasal discharge)
AGW 31 13 7.9 4.6 2.7 1.6 Irritation,  salivation,  lacrimation,
rhinorrhea, coughing and sneezing
LBW | 320 140 80 48 28 28 | Lethality in animals

Derivation of the Dutch Intervention Values

VRW:

AGW:

LBW:

There are no suitable human data for the derivation of the VRW. The 1.17 ppm (4.5 mg/m?®)
exposure level, derived from a dog study (6 hr/d, 5 d/wk, 6 wks) was used as a starting point for the
calculation of the VRWs. At this dose level, nasal discharge as observed, indicating nasal irritation
within 45 minutes of exposure and obvious lacrimation was not observed until 3 hours of exposure. A
total uncertainty factor of 10 (3 x 3) was applied; 3 for interspecies differences (the dog was more
sensitive than the rat) and 3 for intraspecies differences (slight irritation should occur at similar level
among the general population). Time-scaling was not applied, because adaptation to slight irritation
occurs. Therefore, the calculated value of 0.12 ppm (0.46 mg/m?®) was used for all time points. The
resulting VRW values are in accordance with the VRW levels for ClO2 of 0.15 ppm (0.41 mg/m?,
slight sensory irritation) and HF of 0.8 mg/m?® (1.0 ppm), which are expected to be rapidly formed by
hydrolysis (one mole of CIF3 potentially forms three moles of HF and one mole of CIOz2).

For the derivation of the AGWs, the 5.15 ppm (20 mg/m?3) level (6 hr/d, 5 d/wk, 6 wks) showing
irritation, salivation, lacrimation, rhinorrhea, coughing, and sneezing in dogs, was used. Twenty rats
exposed to this concentration for 6 hours appeared unaffected. However, repeated daily exposure of
rats and dogs to this concentration resulted in increasingly severe signs of irritation. A combined
uncertainty factor of 10 was applied; 3 for interspecies differences (the value is based on the dog,
which was considerably more sensitive than the rat) and a factor 3 for intraspecies differences
(irritation should occur at a similar concentration level among the general population). Scaling across
time was done using the C" x t = k relationship, with n= 1.3. Although the endpoint for time scaling
was lethality in several species, the same time relationship can be used for the AGW and the LBW,
because the difference between severe irritation (AGW) and lethality (LBW) is one of degree. The
10-minute value was time-scaled from the 6-hr point of departure, because time-scaling data were
available for 13.5 to 222 minutes. The AGW values are considerably lower than the calculated AGW
values for HF and similar to the longer term AGW values for ClO2. The 10- and 30 minute values for
CIF3 are lower than the 10- and 30-min values for ClIO2, because in contrast to ClO2, time-scaling
data were available for CIFs.

Of three species tested, the mouse is the most sensitive species as determined by the 1-hour LCso
of 178 ppm (685 mg/m?3). However, based on the similar respiratory rates, gross respiratory tract
anatomy, amount and distribution of types of respiratory epithelium, and nasal flow patterns, the
monkey is the more appropriate model for chemical disposition in the human respiratory tract. The
LBW values are based on the highest 1-hour concentration that resulted in no deaths in monkeys,
127 ppm (489 mg/m3). A total uncertainty factor of 6 was applied, 2 for interspecies differences (the
monkey is an appropriate model for extrapolation to humans) and 3 for intraspecies differences
(appropriate for differences among individuals in sensitivity to contact irritants should not differ
greatly). Time scaling was performed using the equation C'2 x t = k. The value for n was calculated
using lethality data of different species. The 8-hour LBW value was set equal to the 4-hour value
because the time-scaled 8-hour value of 4.3 ppm (16.5 mg/m?3) is inconsistent with the experimental
data: dogs exposed to 21 ppm (81 mg/m?) for 2 days did not die during the following months of
observation and dogs and rats tolerated repeated 6-hour exposures to 5.15 ppm (20 mg/m?) for
several weeks before the first death was recorded.
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Additional toxicological information (including relevant results of a general literature search, if any)

Chlorine trifluoride is corrosive to all tissues, especially the respiratory tract. In the moist respiratory tract,
CIFs is predicted to hydrolyze to CIOF, which further degrades to CIO2F and CIF. CIOzF rapidly hydrolyzes to
ClO2, HF and ClOx anions; the fist two products predominate and are thought to be responsible for CIFs
toxicity as the CIOx anions are relatively nontoxic.

No information on reproductive toxicity was found in the available literature.

No harmonized H-sentences for human health.

Carcinogenicity and derivation of the CRP value Odour and derivation of the LOA value
IARC classification: not classified. Pungent odour.

Derivation of the carcinogenic risk potency (CRP): No No LOA was derived due to lack of data. No
carcinogenic risk potency was derived. ranges can be identified either.

No information on the chronic toxicity or carcinogenic
potential of chlorine trifluoride either in humans or animals
was located.

Other standards and guidelines (1h values in mg/m?, unless otherwise indicated)

VRW level |AEGL-1 |ERPG-1 IDLH: 77 mg/m? (30 min)
0.46 0.46 0.39

AGW level |AEGL-2 |ERPG-2
7.9 7.7 3.9

LBW level |AEGL-3 |ERPG-3
80 81 39
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Stofdocument deel A

VN-nr: 1050
CAS-nr: 7647-01-0 Chloorwaterstof HCI GEVI: 268
Synoniemen: waterstofchloride, zoutzuurgas, hydrogeenchloride (Engels: hydrogen chloride) Status: B-stof
Interventiewaarden 10 min. | 30 min. 1 uur 2 uur 4 uur 8 uur
Voorlichtingsrichtwaarden VRW (mg/m?3) 2,7 2,7 2,7 2,7 27 2,7
Alarmeringsgrenswaarden  AGW (mg/m?®) 170 81 51 32 20 20
Levensbedreigende waarden LBW (mg/m?) 510 240 150 95 60 60
Datum vaststelling: November 2015 |wi 1 mg/m® = 0,659 ppm; 1 ppm = 1,52 mg/m®

Geur: scherpe, verstikkende geur
LOA: niet afgeleid

Explosiegrens: geen data

Fysisch-chemische eigenschappen Overige informatie

Uiterlijk: Kleurloos gas
Brand: Niet brandbaar

Molecuulmassa: 36,5 g/mol
Zuurgraad: geen data
LogKow: 0,3

Publieke grenswaarde:
8,0 mg/m?3 (8 uur)
MAK: 3,0 mg/m3

Relatieve dichtheid van verzadigd
damp-lucht mengsel: 1,3

Wateroplosbaarheid: 72 g/100 ml
Verzadigde dampdruk: 42.000 mbar

TLV-TWA: niet afgeleid

Toxicologische eigenschappen

Effecten bij inhalatoire blootstelling Toxiciteit bij eenmalige, inhalatoire blootstelling

Onder VRW geen informatie = Inhalatie van chloorwaterstof veroorzaakt een type |
S inhalatie intoxicatie.
VRW 2 AGW:  oog- en luchtwegirritatie, tranenvioed, »  Chloorwaterstof veroorzaakt irritatie van de
hoesten, lichte benauwdheid slijimvliezen van ogen en luchtwegen.
. s =  Chloorwaterstof kan bij inhalatie longontsteking en/of
AGW 2 LBW. gggs_teg;lr:g:%er?;gta;gﬁ’ gg?s?gkﬁ]e longoedeem veroorzaken. De verschijnselen hiervan
| ’ d »long 9, kunnen vertraagd optreden en versterkt worden door
ongoedeem lichamelijke inspanning.
Boven LBW: ademnood, sterfte

Effecten bij blootstelling aan vloeistof

(bij ongecontroleerd vrijkomen uit een drukhouder)
Huidcontact: blaren, roodheid, branderig gevoel,
brandwonden

Oogcontact: branderig gevoel, roodheid en pijn, slecht
zien, bindvliesontsteking

Carcinogeniteit
IARC classificatie: 3 (zoutzuur)
CRP: niet afgeleid

Beknopte medische informatie

Ontsmetting gas
algemeen: frisse lucht, rust, halfzittende houding en direct spoedeisende medische hulp inzetten.
ogen: minimaal 15 min. spoelen met water (evt. contactlenzen verwijderen), dan naar oogarts brengen, blijven

spoelen tijdens vervoer.

Inademing kan tevens leiden tot larynx- en glottisoedeem, met risico op verstikking (asfyxie) door zwellingen in de
keel. Intubatie (borgen van vrije luchtwegen), eventueel gevolgd door beademing moeten in ernstige gevallen z.s.m.
worden uitgevoerd (door specialisten). Zet derhalve direct spoedeisende medische hulp in.

Ontsmetting vloeistof

huid: n.v.t. (gas), maar in geval van bevriezingswonden: aan de huid vastgevroren kleding NIET lostrekken,
eerst spoelen met veel water, dan pas kleding uittrekken, daarna weer spoelen en arts raadplegen.

ogen: n.v.t. (gas), maar in geval van bevriezingswonden: minimaal 15 min. spoelen met water (evt.
contactlenzen verwijderen), dan naar oogarts brengen. Blijven spoelen tijdens vervoer.

inslikken:  n.v.t. (gas)

Specifieke behandeling en materialen: geen.
Neem contact op met het NVIC (Tel: 030 - 274 8888) voor informatie met betrekking tot medisch handelen
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Stofdocument deel B

CAS-nr: 7647-01-0 Hydrogen chloride Hcl UN-nr: 1050

Basis for the Dutch Intervention Values

VRW: AEGL-1 value is adopted, 2h value added
AGW: Different point of departure than AEGL
LBW: Based on more recent toxicological information than described in the AEGL TSD.

Date: November 2015 | AEGL document: Final, 2004

Dutch Intervention Values (mg/m3)

10 min 30 min 1h 2h 4 h 8h End point
VRW 2.7 2.7 2.7 2.7 2.7 2.7 | Threshold of irritation in humans
AGW | 170 81 51 32 20 20 | one-third of LBW
LBW 510 240 150 95 60 60 | Threshold of lethality in animals

Derivation of the Dutch Intervention Values

VRW: Because appropriate human data exist for exposure to HCI, they were used to identify VRW values.
Exposure to HCI at 1.8 ppm (2.7 mg/m?®) for 45 min resulted in a no-observed-adverse-effect level
(NOAEL) in 10 exercising young adult asthmatic subjects. Subjects rated lower respiratory tract
symptoms (sore throat and nasal discharge) and upper respiratory tract symptoms (cough, chest
pain or burning, dyspnea or wheezing), other symptoms (fatigue, headache, dizziness, unusual taste
or smell) and pulmonary function. Because exercise will increase HCl uptake and exacerbate
irritation, those asthmatic subjects are considered a sensitive subpopulation. Because the test
subjects were a sensitive subpopulation and the endpoint was essentially a no-effect level, no
uncertainty factory was applied to account for sensitive human subpopulations. The no-effect level
was held constant across the exposure time points. That approach was considered appropriate
because mild irritant effects generally do not vary greatly over time, and the end point of a no-effect
level in a sensitive population is inherently conservative.

AGW: The AGW values for the 10-min, 30-min, 1-, 2-, 4- and 8-hour time points were derived by dividing
the LBW values by a factor of 3 due to the absence of suitable data. The only study of HCI that
addressed effects that meet the definition of an AGW, severe nasal lesions, was a study on
hydrogen halides by Stavert et al. (1991). Nevertheless, this study was not considered a suitable
basis for derivation of AGW values because 6% of the animals died after exposure to HCI at 1300
ppm (1974 mg/m?3), only one concentration was tested and the number of animals tested was
inconsistent.

LBW: Two animal lethality studies of high quality were retrieved in addition to the AEGL document.

Because of the robustness of these data (good quality data, multiple exposure times, multiple C*t
datapoints) it was decided to use the data from these studies instead of adopting the AEGL-3 values.
These data provided a slightly lower more conservative point of departure and a better-founded
estimate of n. Since both studies are of equal quality, the Hartzell et al.(1987) study was selected
over the study by Arts et al. (2000), because Arts and colleagues generally found 2 to 3 times higher
levels compared to other animal lethality studies.
The LBW values were based on a lethality study in rats. The rat study included six exposure
durations and various concentrations. Probit analyses using DoseResp was performed and yielded
LCo+ values for the 10 min, 30 min, 1-, 2-,4-, and 8hrs exposure durations of 3370, 1602, 1002, 627,
393 and 246 ppm (5116, 2433, 1522, 952, 596, and 373 mg/m?3), respectively, which were used as
point of departure for LBW derivation. The default total uncertainty factor of 10 (3x3) was considered
sufficient to account for inter- and intraspecies differences. The probit analyses yielded an n-value of
1.48, which was supported by the n-value of 1.59 calculated by Arts et al. (2000) from the C*t study.
To maintain consistency with other hydrogen halogenides, the 8 hour value was set equal to the 4
hour value, as performed for the most potent hydrogen halogenide HF.

Additional toxicological information (including relevant results of a general literature search, if any)

HCl is a sensory and respiratory irritant and causes changes in the upper respiratory tract at relatively low
concentrations and short exposure times. As concentrations and exposure times increase, effects progress to
the lower respiratory tract and may involve pulmonary edema and histopathologic changes.
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Two acute animal lethality studies in the rat were identified in a literature search. The study by Hartzell ef al.
(1985) exposed 6-8 animals per group (head-only) for six exposure durations and various concentrations. A
probit analysis was performed on the data, providing a 30-min LCso value of 4383 ppm (6654 mg/m?) and an
n-value of 1.48. The second study exposed rats according to the C*t protocol (Arts et al., 2000). Following
this protocol, two animals (one male, one female) were exposed (nose-only per C*t point) over a range of
concentrations and exposure durations. A total of 29 C*t points were tested. Probit analyses yielded LCso
values that were 2- to 3-fold higher than found by Hartzell et al. (1985) and an n-value of 1.59.

No human developmental or reproductive toxicity data concerning HCI were identified in the available
literature. Fetal mortality was higher in rats exposed to HCI during pregnancy and 12-16 d prior to mating than
it was in unexposed rats; however, no validation of exposure concentrations was provided.

H314: Causes severe skin burns and eye damage; H331: Toxic if inhaled.

Carcinogenicity and derivation of the CRP value Odour and derivation of the LOA value

IARC classification: 3 (Hydrochloric acid; not classifiable Odor: pungent, suffocating odour

as to carcinogenicity to humans).
g y ) An unreliable odour range of 0.38-15 mg/m?

No carcinogenic risk potency (CRP) was derived. was reported in literature (AIHA, 1989).

Human data concerning carcinogenicity from exposure to
HCI are equivocal and are confounded by occupational | |No LOA was derived due to lack of reliable
exposure to other chemicals. In two lifetime studies in| |data.

rats, there was no increase in the incidence of cancerous
lesions due to exposure to HCI.

Other standards and guidelines (1h values in mg/m?, unless otherwise indicated)

VRW level | AEGL-1 ERPG-1 IDLH: 76 (10 minutes)
2.7 2.7 4.6

AGW level | AEGL-2 ERPG-2
51 33 30

LBWlevel | AEGL-3 ERPG-3
150 150 230

Arts, J.H.E., C. Mommers, and H. Muijser. Toxic Effects from Accidental Releases of Hazardous
Substances (TEARHS) — Lethal and non-lethal effects in rats upon exposure during short periods of time.
TNO Nutrition and Food Research, report V99.1136. Zeist (2000).

Hartzell, G.E., A.F. Grand, and W.G. Swiztzer. 1987. Modeling of toxicological effects of fire gases: VI.
Further studies on the toxicity of smoke containing hydrogen chloride. J. Fire Sci. 5:368-391.
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Stofdocument deel A

CAS-nr: 67-66-3 Chloroform CHC|3 VN-nr: 1888
GEVI: 60
Synoniemen: trichloormethaan, methaantrichloride, R20 (Engels.: chloroform) Status: A-stof
Interventiewaarden 10 min. 30 min. 1 uur 2 uur 4 uur 8 uur
Voorlichtingsrichtwaarden VRW (mg/m?3) NA NA NA NA NA NA
Alarmeringsgrenswaarden AGW (mg/m?) 580 400 320 250 200 150
Levensbedreigende waarden  LBW (mg/m®) | 29.000 [ 20.000 | 16.000 | 12.000 9.900 7.900
Datum vaststelling: 24-09-2009 | Conversiefactor: 1 mg/m® = 0,201 ppm: 1 ppm = 4,98 mg/m®

Geur: typerende aangename geur
LOA: niet afgeleid

Explosiegrens: Geen data

Fysisch-chemische eigenschappen Overige informatie

Uiterlijk: kleurloze vloeistof Molecuulmassa: 119,4 g/mol Publieke grenswaarde:
Brand: niet brandbaar Zuurgraad: Geen data 5 mg/m?3 (8 uur)
Relatieve dichtheid van verzadigd LogKow: 2,0 MAK: 2,5 mg/m3
damp-lucht mengsel: 1,7 Wateroplosbaarheid: 0,8 g/100mL TLV-TWA: 50 mg/m?3
(slecht
oplosbaar)

Verzadigde dampdruk: 212 mbar

Toxicologische eigenschappen

Toxiciteit bij eenmalige, inhalatoire blootstelling
= De stof werkt irriterend op de ogen en bovenste

Effecten bij inhalatoire blootstelling:

OnderAGW: irritatie |uchtwegen_
= De stof werkt in op het centrale zenuwstelsel.
AGW — LBW: effect op de ongeboren vrucht, = Leververvetting en levernecrose kunnen
irritatie, hoofdpijn, duizeligheid, optreden bij eenmalige blootstelling.
misselijkheid, hartritmestoornissen, = De stof kan reprotoxische effecten veroorzaken.
; = Sterfte is veelal het gevolg van acute effecten
hypotensie, levernecrose,
¥P .. . op het hart of vertraagde effecten op de lever.
bewustzijnsdaling
Boven LBW:  sterfte

LET OP: De afwezigheid van een VRW betekent niet dat
blootstelling onder de AGW zonder effecten is.

Effecten bij blootstelling aan viloeistof Carcinogeniteit

IARC classificatie: 2B
CRP: 876 mg/m? (blootstelling 1 uur)

Huidcontact:roodheid, droge huid

Oogcontact: roodheid en pijn, slecht zien

Beknopte medische informatie

Ontsmetting damp
algemeen: frisse lucht, rust, halfzittende houding en direct spoedeisende medische hulp inzetten.

Ontsmetting vloeistof

huid: verontreinigde kleding uittrekken en minimaal 20 min. spoelen met veel water of douchen.
ogen: minimaal 15 min. spoelen met water (evt. contactlenzen verwijderen), dan naar oogarts brengen.
inslikken:  mond laten spoelen (uitspugen!), GEEN braken opwekken en direct spoedeisende medische hulp

inzetten.

Specifieke behandeling en materialen: geen.

Neem contact op met het NVIC (tel: +31 (0)30 —274 8888) voor informatie met betrekking tot medisch handelen.
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Stofdocument deel B

CAS-nr: 67-66-3 Chloroform CHC|3 UN-nr: 1888

Basis for the Dutch Intervention Values

VRW: Not recommended
AGW: AEGL value adopted, 2hr value added
LBW: AEGL value adopted (except 10 min value for which time scaling was applied), 2hr value added

Date: 24-09-2009 | AEGL document: Final, 2012

Dutch Intervention Values (mg/m?®)

10 min 30 min 1h 2h 4h 8h End point

VRW NR NR NR NR NR NR Not recommended

AGW 580 400 320 250 200 150 Fetotoxic effects in animals
LBW | 29,000 20,000 16,000 12,000 9,900 7,900 | Threshold for animal mortality

Derivation of the Dutch Intervention Values

VRW: Available data on VRW like effects are insufficient to derive VRW values. Specifically, it would be
difficult to identify exposures that would produce notable discomfort or mild sensory irritation without
approaching levels that may be near a threshold for narcosis.

AGW: The increased fetotoxicity and embryolethality of rats exposed to 100 ppm (497 mg/m?) for 7 hrs/day
on gestation days 6-15 was considered a sensitive critical effect and point-of-departure for
developing AGW values. The assumption was made that the reported effects (increased fetotoxicity
and embryolethality) occurring after the 10-day gestational exposure could result from a single 7-
hour exposure. This contention is not without precedent as has been shown by analyses of
developmental toxicity data for other chemicals. An intraspecies uncertainty factor of 3 was applied
to account for individual variability in metabolism and disposition of chloroform. No adjustment was
made for interspecies variability because available metabolism/kinetics data and PBPK models
indicate that humans are less sensitive than laboratory species to the toxic effects of chloroform.
Time scaling was performed using the equation C" * t = k with the defaults n=1 and n=3 for
extrapolation to longer and shorter exposure durations, respectively.

LBW: Assuming the mouse to be the most sensitive species, the 560-minute LCso of 4500 ppm (22,350
mg/m?3) appears to be a valid basis for development of the LBW values. A 3-fold reduction in this
value results in a point-of departure of 1500 ppm (7450 mg/m?) as an estimate of the lethality
threshold for mice. No interspecies uncertainty factor was applied (see AGW derivation). Based on
PBPK modeling, the internal exposure in humans is much lower. Therefore, no intraspecies factor is
used. Time scaling was performed using the equation C" * t = k with the default n=3 for extrapolation
to shorter exposure durations. In contrast to the 10 minute AEGL-3 value, time scaling was also
applied for the 10 minute LBW value.

Additional toxicological information (including relevant results of a general literature search, if any)

Chloroform is a well-known potent CNS depressor. Exposure will result in acute effects such as head ache,
dizziness, vertigo, fatty liver and mild irritation of the respiratory tract, eyes and the skin. The substance also
affects the heart which may result in cardiac arrhythmia, tachycardia and ultimately lead to death. Can induce
narcosis. Substance is considered reprotoxic and this is the critical endpoint for AGW derivation.

Alternatively, for AGW derivation protection against severe hepato- or renal toxicity, or narcosis can be
considered the critical effects. Human data suggest that exposures to 8500 ppm (42,220 mg/m?) will induce
anesthesia; although the duration of this exposure is unknown, it is assumed that the exposure duration
would be in the order of minutes. The human data reported by Lehmann and Hasegawa (1910) suggest that
exposure to 7500 ppm (37,250 mg/m?) for 15 minutes or 4300-5100 ppm (21,360-25,330 mg/m?) for 20
minutes were approaching narcosis-inducing effects as determined by signs and symptoms of dizziness, and
“intoxication”. These data and the anesthesia data reported by Whitaker and Jones (1965) are, however,
compromised by the uncertainties regarding determination of exposure concentrations and specific
concentration duration relationships.

H302: Harmful if swallowed; H315: Causes skin irritation; H319: Causes severe eye irritation; H331: Toxic if
inhaled; H352: Suspected of causing cancer; H361d: Suspected of damaging the unborn child; H372: Causes
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[ damage to organs.

Carcinogenicity and derivation of the CRP value Odour and derivation of the LOA value
IARC classification: 2B (possibly carcinogenic to Non-irritating and pleasant odour. No LOA was
humans). derived due to lack of reliable data.

Derivation of the carcinogenic risk potency (CRP):

10 risk level after inhalation: 0.004 mg/m® [US EPA
1992, 2005]

CRP = (10*risk level * average life span in hours)/DRCF
=(0.004 * 613.200) /2.8 = 876 mg/m?

Based on a gavage study in mice, where a unit risk of
0.004 mg/m?® was calculated for hepatocellular
carcinomas.

Other standards and guidelines (1h values in mg/m?®, unless otherwise indicated)

VRW level |AEGL-1 ERPG-1 IDLH: 2,480 (30 min)
NR NR NA
AGW level |AEGL-2 ERPG-2
320 320 250
LBW level |AEGL-3 ERPG-3
16,000 16,000 25,000
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Stofdocument deel A

CAS-nr: 4170-30-3 Crotonaldehyde CH3CH=CHCHO VN-nr: 1143
(mengsel) GEVI: 663

123-73-9 (trans) -

Synoniemen: trans-2-butenal, B-methylacroleine (Eng.: crotonaldehyde) Status: A-stof
Interventiewaarden 10 min. 30 min. 1 uur 2 uur 4 uur 8 uur
Voorlichtingsrichtwaarden ~ VRW (mg/m?) 0,56 0,56 0,56 0,56 0,56 0,56
Alarmeringsgrenswaarden ~ AGW (mg/m3) 80 26 13 6,6 3,2 1,7
Levensbedreigende LBW (mg/m?3) 120 49 27 15 8,7 49
Datum vaststelling: November 2015 Conversiefactor: 1 mg/m® = 0,339 ppm; 1 ppm = 2,95 mg/m?

Explosiegrens: LEL = 2,1 Vol% = 62.000 mg/m? Geur: stekende geur
LOA: 3,24 mg/m?

Fysisch-chemische eigenschappen Overige informatie
Uiterlijk: kleurloze vloeistof Molecuulmassa: 70,9 g/mol Publieke grenswaarde: niet
Brand: zeer brandgevaarlijk, bij vele afgeleid
reacties kans op brand en explosie Zuurgraad: Geen data MAK: niet afgeleid

LogKow: 0,6 TLV-ceiling: 0.86 mg/m?3
Relatieve dichtheid van verzadigd Wateroplosbaarheid: 18 g/100ml
damp-lucht mengsel: 1,03 (goed

oplosbaar)
Verzadigde dampdruk: 40 mbar

Toxicologische eigenschappen

Effecten bij inhalatoire blootstelling Toxiciteit bij eenmalige, inhalatoire blootstelling
Onder VRW: (zeer) lichte irritatie aan ogen en e De damp is zeer sterk irriterend voor ogen, huid en
I — luchtwegen.
luchtwegen
e Kan cornea-beschadiging veroorzaken.
VRW —» AGW: lichte irritatie, traanvorming, hoesten, e Veroorzaakt irritatie aan longblaasjes en longoedeem
kortademigheid (vergelijkbaar met de werking van fosgeen en acroleine).

o Reikt diep in de longen en veroorzaakt longschade bij

AGW — LBW: sterke irritatie aan luchtwegen, pijn in de
contact met weefsel.

borst, ademnood, longoedeem.

Boven LBW: sterfte

Effecten bij blootstelling aan vioeistof Carcinogeniteit

Huidcontact: bijtend, roodheid en pijn, blaren, IARC classificatie: 3

brandwonden CRP: 670 mg/m? (blootstelling 1 uur)

Oogcontact. bijtend, slecht zien,
hoornvliesbeschadiging, ernstige brandwonden.

Beknopte medische informatie

Ontsmetting damp
algemeen: frisse lucht, rust, halfzittende houding, en direct spoedeisende medische hulp inzetten.
ogen: minimaal 15 min. spoelen met water (evt. contactlenzen verwijderen), dan naar oogarts brengen, blijven

spoelen tijdens vervoer.

Ontsmetting vloeistof

huid: bij verbranding aan de huid vastgeplakte kleding NIET lostrekken, eerst spoelen met veel water, dan pas
kleding uittrekken, daarna weer spoelen, arts raadplegen en direct spoedeisende medische hulp inzetten.
ogen: minimaal 15 min. spoelen met water (evt. contactlenzen verwijderen), dan naar oogarts brengen, blijven

spoelen tijdens vervoer.
inslikken:  mond laten spoelen (uitspugen!), GEEN braken opwekken en direct spoedeisende medische hulp
inzetten.

Specifieke behandeling en materialen: (100% zuurstof).

Neem contact op met het NVIC (Tel: 030 - 274 8888) voor informatie met betrekking tot medisch handelen.
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Stofdocument deel B

CAS-nr: 4170-30-3 (mixture) Crotona Idehyde CHsCH=CHCHO UN-nr.: 1143
123-73-9 (trans)

Basis for the Dutch Intervention Values

VRW: AEGL value adopted, 2hr value added
AGW: AEGL value adopted, 2hr value added
LBW: Same point of departure, but difference in time scaling, 2hr value added

Date: November 2015 | AEGL document, final 2006

Proposal for the Dutch Intervention Values (mg/m?3)

10 min 30 min 1h 2h 4 h 8h End point
VRW 0.56 0.56 0.56 0.56 0.56 0.56 | Irritation (ocular) in humans
AGW 80 26 13 6.6 3.2 17 Threshold of (irreversible) lung damage in
animals
LBW 120 49 27 15 8.7 4.9 Threshold of animal lethality

Derivation of the Dutch Intervention Values

VRW: VRW values were derived from an evaluation at a U.S. chemical plant where some workers exposed
to approximately 0.56 ppm (1.7 mg/m?) crotonaldehyde reported occasional minor eye irritation. It is
possible that some of the workers had become adapted (inured) to crotonaldehyde, but there was
insufficient information to quantify the effect of this phenomenon (which is commonly experienced
with other aldehydes, e.g. formaldehyde). Exponential scaling across time was not performed,
rather, it was considered more appropriate to adopt the same exposure concentration for 10 minutes
to 8 hours since the critical endpoint (ocular irritation) generally does not vary greatly over time. A
total uncertainty factor of 3 was applied to account for intraspecies variability, because the eye
irritation is a direct surface-contact effect not subject to pharmacokinetic differences between
individuals

AGW: AGW values were derived from the pulmonary performance study where rats exposed to above
8000 ppm-min (23,600 mg/m3-min) (product of concentration and time) had reduced rates of gas
absorption. This exposure was near the threshold for developing proliferative lesions of the
respiratory bronchioles. Because the individual concentrations and exposure times were not given
(exposure was 5 minutes to 4 hours to 10-580 ppm (29.5-1711 mg/m3), but only the concentration x
time (Ct) values, and it appeared from the overall data that concentration and time were roughly
equally important for toxicity (this is also supported by n=1.2 derived from an LCso study, AGW
values were calculated by dividing 8000 ppm-min (23600 mg/m3-min) by 10, 30, 60, 120, 240, or 480
minutes. A total uncertainty factor of 30 was used: a factor of 3 for interspecies uncertainty, a factor
of 3 for intraspecies uncertainty and a modifying factor of 3, because the actual exposure
concentration and time were not known for the key study and there was a lack of supporting animal
studies.

LBW: The rat study, where LCso values were obtained for exposures from 5 minutes to 4 hours, was
considered the most relevant for derivation of LBW values. An extensive study where air
crotonaldehyde concentrations were measured and 30-60 animals were used for each of the 6
exposure periods. Dose-Resp was used to calculate the LCo1. An n-value of 1.2 was derived. A total
uncertainty factor of 10 was applied: 3 for interspecies uncertainty because interspecies variability
was small (LCso values for rats, mice, and guinea pigs were within a factor of 2.5), and 3 for
intraspecies uncertainty because great human variability is unlikely given the homogeneity of the
animal data, and a larger uncertainty factor yields 8-hour LBW concentrations that caused only mild

irritation in workers exposed for up to 8 hours.

Additional toxicological information (including relevant results of a general literature search, if any)

The intervention values were derived for the trans and mixture (trans/cis) forms of crotonaldehyde. These are
the most common forms and most data consider these forms. Crotonaldehyde is a strong local irritant to eyes
and respiratory tract causing severe damage to respiratory tissues. May reach deep into the lungs generally
causing damage to the bronchioles. Mostly, haemorrhage was observed after histopathology in laboratory
species. Systemic effects may occur after high exposure, which already may cause death.

No data are available on reprotoxic or developmental toxic effects for crotonaldehyde.
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H301: Toxic if swallowed; H311: Toxic in contact with skin; H315: Causes skin irritation; H318: Causes
serious eye damage; H330: Fatal if inhaled; H335: May cause respiratory irritation; H341: Suspected of

causing genetic defects; H373: May cause damage to organs.

Carcinogenicity and derivation of the CRP value

Odour and derivation of the LOA value

IARC classification: 3 (not classifiable as to
carcinogenicity to humans)

Derivation of the carcinogenic risk potency (CRP):

10 risk level after inhalation: 3.06 * 10> mg/m?® [AEGL]
CRP = (10*risk level * average life span in hours)/DRCF
=(3.06 * 10 *613.200) /2.8 = 670 mg/m3

The carcinogenicity assessment was based on a drinking
water study in F344 rats. Assuming 100% absorption after
inhalation the human equivalent concentration was
determined. Using linearized multistage model the unit
risk was calculated.

Pungent odour.

OTso: 0.20 mg/m3 [AEGL]

LOA =11.8 * OTs0 * 1.33 = 3.2 mg/m?

(The concentration Level leading to distinct Odour
Awareness (I1=3) is calculated using the formula: | =

2.33 * log (C/OTso) + 0.5. A correction factor of 1.33
is applied to this value)

The LOA lies above the VRW and therefore the
odor does not possess a warning function. Mild
irritation might occur sooner. The LOA is below
the 10, 30, 60, 120 and 240 min AGW values
and all LBW values.

Other standards and guidelines (1h values in mg/m?, unless otherwise indicated)

VRW level |AEGL-1 ERPG-1 IDLH: 50 (30 min)
0.56 0.55 0.59
AGW level |AEGL-2 ERPG-2
13 13 15
LBW level |AEGL-3 ERPG-3
27 40 44
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Stofdocument deel A

CAS-nr: 98-82-8 Cumeen I_a=x\_{,c-|z VN-nr: 1918
CoH12 A 4 \om. GEVI: 30
Synoniemen: 2-fenylpropaan, isopropylbenzeen, (1-methylethyl)benzeen (Engels: Status: geen
cumene)

Interventiewaarden 10 min. | 30 min. 1 uur 2 uur 4 uur 8 uur
Voorlichtingsrichtwaarden VRW (mg/m?3) 250 250 250 250 250 250
Alarmeringsgrenswaarden AGW (mg/m3) | 2.700 1.900 1.500 1.200 950 630
Levensbedreigende waarden LBW (mg/m?®) | 6.600* 4.600* 3.600 2.900 2.300 1.500
Datum vaststelling: 16-10-2018 Conversiefactor: 1 mg/m® = 0,20 ppm; 1 ppm = 5,0 mg/m®
Explosiegrens: Geur: Typerende geur

LEL =0,9% = 45.000 mg/m? LOA: 0,63 mg/m3

* berekende interventiewaarde hoger dan 10% LEL

Fysisch-chemische eigenschappen Overige informatie
Uiterlijk: kleurloze vloeistof Publieke grenswaarde:
Brand: brandgevaarlijk Molecuulmassa:  120,2 g/mol 100 mg/m?3 (8 uur)

MAK: niet afgeleid

- . 3
Zuurgraad: geen data TLV-TWA: 250 mg/m

LogKow: 3,6

Relatieve dichtheid van verzadigd . 0,005 g/100 ml
Wateroplosbaarheid:

damp-lucht mengsel: 1,02 (zeer slecht)

Verzadigde dampdruk: 5 mbar

Toxicologische eigenschappen

Effecten bij inhalatoire blootstelling Toxiciteit bij eenmalige, inhalatoire blootstelling
Onder VRW:  keelpijn en hoesten * Blootstelling aan cumeen kan leiden tot depressie
VRW — AGW: hoofdpijn, duizeligheid, van het centrale zenuwstelsel.
misselijkheid . Bii | traties b kt zich dit in d
AGW — LBW: ataxie, duizeligheid, verwardheid, ! ']age concentraties beperk’ zich dit in de
sufheid meeste gevallen tot sufheid. Bij relatief hoge
concentraties kan dit verergeren tot
Boven LBW:  bewusteloosheid, toevallen, bewusteloosheid en ademstilstand.

ademstilstand

Effecten bij blootstelling aan viloeistof Carcinogeniteit

Huidcontact:  droge huid, roodheid. IARC classificatie: 2B
CRP: Niet afgeleid

Oogcontact.  roodheid en pijn.

Beknopte medische informatie

Ontsmetting damp
algemeen: frisse lucht, rust, en onmiddellijk arts raadplegen.
Ontsmetting vioeistof
huid: verontreinigde kleding uittrekken, spoelen en wassen met water en zeep, arts raadplegen.

ogen: minimaal 15 min. spoelen met water (evt. contactlenzen verwijderen), bij aanhoudende
irritatieklachten (oog)arts raadplegen.

inslikken: mond laten spoelen (uitspugen!), GEEN braken opwekken, niet laten drinken en direct
spoedeisende medische hulp inzetten.

Specifieke behandeling en materialen: geen.

Neem contact op met het NVIC (Tel:+31 (0)30 274 8888) voor informatie met betrekking tot medisch
handelen.
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Stofdocument deel B

CAS-nr: 98-82-8 Cumeen i N UN-nr: 1918
CoHrz S e,

Basis for the Dutch Intervention Values

VRW: AEGL value is adopted, 2h value added.
AGW: AEGL value is adopted, 2h value added.
LBW: AEGL value is adopted, 2h value added.

Date: 16-10-2018 | AEGL, interim (2007)

Dutch Intervention Values (mg/m?®)

10 min 30 min 1h 2h 4 h 8h End point
VRW | 250 250 250 250 250 250 | Eye and respiratory tract irritation
AGW | 2,700 1,900 1,500 1,200 950 630 | Mild reversible neurological changes
LBW | 6,600* 4,600* 3,600 2900 2,300 1,500 | Threshold for lethality in rats

* value higher than 10% of LEL

Derivation of the Dutch Intervention Values

VRW:

AGW:

LBW:

VRW values were based on a brief chemical company report that exposure to 300-400 ppm (1500-
2000 mg/m3) was painful to the eyes and upper respiratory passages of most workers. A modifying
factor of 2 was applied to obtain a concentration of 150 ppm (750 mg/m?) that is believed to cause
effects within the scope of VRW, i.e., mild eye and respiratory irritation. The default uncertainty factor
of 3 was considered sufficient to account for intraspecies differences. Time scaling was not applied
as mild irritation is considered to be concentration-dependent rather than concentration x time-
dependent. The VRW is supported by human data. In a human metabolism study volunteers willingly
tolerated exposure to 49-146 ppm (245-730 mg/m?3) cumene for 7 hours over an 8-hour period.
However, clinical observations were not recorded.

The AGW value is based on an acute neurotoxicity study (FOB) in which rats were exposed to 100
(500 mg/m?), 500 (2,500 mg/m?) or 1,200 ppm (6,000 mg/m?) cumene for 6 hours. No toxicity was
seen at 500 mg/m3, 2,500 mg/m?® caused mild reversible neurobiological changes (increased activity
and decreased toe-pinch withdrawal reflex), and 6,000 mg/m? additionally caused gait abnormalities
and decreased rectal temperature. The AGW was based on exposure to 2,500 mg/m?, which caused
mild reversible neurological changes and was a NOEL for ataxia and an impaired ability to escape.
An interspecies UF of 1 was considered sufficient because of the limited severity of the effects
observed at 2500 mg/m3, the rat is the most sensitive species and because the use of an UF of 3
would yield AGW values close to or below VRW values, especially for the longer exposure durations.
The default uncertainty factor of 3 was considered sufficient to account for intraspecies differences.
Time scaling was applied using the equation C" x t = k with the default values of n=1 and n=3 when
extrapolating to longer and shorter time points, respectively.

The LBW is based on an acute neurotoxicity study in rats. Rats were exposed for 6 hours to 1,200
ppm (6,000 mg/m?3). This was considered an estimate of lethality threshold because (1) inhalation of
2,000 ppm (10,000 mg/m?) for 6 hours/day in a repeated exposure study caused 100% mortality in
mice on day 2 and 50% mortality in rats on day 2-4 of exposure, and (2) up to 90 days of exposure
to 6,000 mg/m?3 for 6 hours/day, 5 days/week caused some toxicity but no lethality in several rat
studies. The default uncertainty factor of 3 was considered sufficient to account for intraspecies
differences. An interspecies UF of 1 was used because the rat is the most sensitive species and the
use of an UF of 3 would come into conflict with the data from human volunteers.

Additional toxicological information (including relevant results of a general literature search, if any)

The most commonly reported toxic effect and sensitive endpoint of cumene exposure is CNS depression. The
exact mechanism by which this occurs is unknown, but it is believed to involve the affinity of cumene, which is
lipid-soluble and not water-soluble, for nerve tissue due to its high lipid content. Cumene also causes sensory

irritation

Cumene is found to be non-reprotoxic.
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H304: may be fatal if swallowed and enters airways, H335: may cause respiratory irritation.

Carcinogenicity and derivation of the CRP value

Odour and derivation of the LOA value

IARC classification: 2B (possibly carcinogenic to humans)

No carcinogenic risk potency (CRP) was derived.

Odour: Characteristic odour

OT: 0.04 mg/m?[AEGL document]
LOA =11.8*0.04 * 1.33 = 0.63 mg/m?®

(The concentration Level leading to distinct Odour

Awareness (I=3) is calculated using the formula: |1=2.33 *
log (C/OT) + 0.5. A correction factor of 1.33 is applied to
this value)

The LOA is below the VRW values.

Other standards and guidelines (1h values in mg/m?, unless otherwise indicated) '°

VRW level | AEGL-1 ERPG-1
250 250 -
AGWevel | AEGL-2 ERPG-2

1,500 1,300 -
LBW level | AEGL-3 ERPG-3
3,600 3,600 -

IDLH: 900 ppm (4500 mg/m?) (30 minutes)

'® Note that the AEGL values as presented here (in mg/m?®) are derived using the conversion factors of the AEGL.
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Stofdocument deel A

CAS-nr: 74-90-8 Cyaa nwaterstof C-H=N VN-nr: 1613

GEVI: 663
Synoniemen: blauwzuur, hydrocyaanzuur, hydrogeencyanide, waterstofcyanide (Engels: hydrogen cyanide) Status: B-stof
Interventiewaarden 10 min. [ 30 min. 1 uur 2 uur 4 uur 8 uur
Voorlichtingsrichtwaarden VRW (mg/m3) 19 8,6 52 3,1 1,9 1.1
Alarmeringsgrenswaarden AGW (mglm3) 25 11 6,7 4.1 2,4 1,5
Levensbedreigende waarden LBW (mg/m?3) 110 51 31 18 11 6,7

Datum vaststelling: November 2015

| Conversiefactor: 1 mg/m® = 0,890 ppm; 1 ppm = 1,12

Explosiegrens: LEL = 5,4 vol% = 61.000 mg/m?3

Geur: bittere amandelgeur

LOA: niet afgeleid.

Gerapporteerde geurdrempels: 0.58 - 5 ppm (0.66-
5.65 mg/m3). Vanwege genetische redenen kan 20%
van de populatie de geur niet onderscheiden.

Fysisch-chemische eigenschappen

Overige informatie

Uiterlijk: kleurloze vloeistof
Brand: zeer brandgevaarlijk
Relatieve dichtheid van verzadigd
damp-lucht mengsel: 0,94

LogKow:

Molecuulmassa:
Zuurgraad:

Wateroplosbaarheid:
Verzadigde dampdruk:

27,0 g/mol Publieke grenswaarde:
Geen data 1 mg/m?3 (8 uur)
0,7 MAK: 2,1 mg/m3

Zeer goed TLV-TWA: niet afgeleid

830 mbar

Toxicologische eigenschappen

Effecten bij inhalatoire blootstelling

Onder VRW: geen effecten te verwachten

VRW — AGW: hoofdpijn, misselijkheid

AGW — LBW:  duizeligheid, verwardheid, braken,
oogirritatie, amandel of bittere smaak,
verlamming, snelle pols en rood worden
van gezicht

Boven LBW: depressie van CZS en ademhaling,

hartritmestoornissen, hypotensie,

convulsies, coma en sterfte; mogelijk
voorafgegaan door korte periode van

CZS stimulatie, hypertensie en
hyperventilatie

Toxiciteit bij eenmalige, inhalatoire blootstelling

Cyanide blokkeert de ademhalingsketen in de cel.
Hierdoor wordt de energiehuishouding verstoord en
kan lactaatacidose ontstaan.

Primaire doelorganen zijn het centrale zenuwstelsel
en het cardiovasculaire systeem.

Sterfte is veelal het gevolg van
ademhalingsdepressie.

Effecten bij blootstelling aan vloeistof
Huidcontact:  roodheid

Stof kan door de huid opgenomen worden

Oogcontact.  roodheid en pijn, slecht zien

Carcinogeniteit

IARC classificatie: niet geclassificeerd
CRP: niet afgeleid

Beknopte medische informatie

Ontsmetting damp
algemeen:
inzetten.
Ontsmetting vloeistof
huid:
ogen:
spoedeisende medische hulp inzetten.
inslikken:

100% zuurstof, GEEN mond-op-mondbeademing, specifieke behandeling en direct spoedeisende medische hulp

100% zuurstof, GEEN mond-op-mondbeademing, verontreinigde kleding uittrekken, direct spoedeisende medische
hulp inzetten, ondertussen overmaat stof met PEG 400 opdeppen en afspoelen met water.
uitspoelen met water (evt. contactlenzen verwijderen), 100% zuurstof, GEEN mond-op-mondbeademing en direct

mond laten spoelen (uitspugen!), 100% zuurstof, GEEN mond-op-mondbeademing, GEEN braken opwekken,

specifieke behandeling en direct spoedeisende medische hulp inzetten.

Specifieke behandeling en materialen:. Bij vergiftiging door deze stof is specifieke eerste hulp noodzakelijk; specifieke antidota
(zoals 100% zuurstof en o.a. hydroxocobalamine en natriumthiosulfaat) moeten met gebruiksaanwijzing ter plekke
beschikbaar zijn. Voor aanwijzingen over verdere behandeling zo nodig het NVIC (+31(0)30-274 88 88) bellen.

Neem contact op met het NVIC (Tel: 030 - 274 8888) voor informatie met betrekking tot medisch handelen
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Stofdocument deel B

CAS-nr: 74-90-8 Hydrogen cyanide C-H=N UN-nr: 1613

Basis for the Dutch Intervention Values

VRW: Same point of departure as for AEGL values but using different value for n, 2 h value added

AGW: Same point of departure as for AEGL values but using different value for n, 2h value added

LBW: Different point of departure as for AEGL values, different uncertainty factors, 2h value added

Date: November 2015 | AEGL document: Final 2002

Dutch Intervention Values (mg/m?)

10 min 30 min 1h 2h 4 h 8h End point
VRW 19 8.6 52 3.1 1.9 1.1 Mild headache in humans
AGW 25 11 6.7 4.1 2.4 1.5 Slight CNS depression in monkeys
LBW 110 51 31 18 11 6.7 | Animal lethality

Derivation of the Dutch Intervention Values

VRW:

AGW:

LBW:

The VRW levels were based on data from monitoring studies in workers. Although the exposures were of
chronic duration, they represent the best available human data. Exposure in a cyanide-salt production facility
(exposure duration 1-40 years) to a geometric mean concentration of 0.03-0.96 ppm (0.034- 1.08 mg/m?®) (+
possible excursions up to 6 ppm (6.7 mg/m?®)) in 63 male workers did not result in exposure-related health
effects as compared to 100 referent workers. As point of departure, an 8 hour exposure to 1 ppm (1.123
mg/m?®) was used.
The choice for this point of departure is supported by 2 other studies, resulting in similar VRW levels:

e 8 hrand 5 ppm (5.6 mg/m?®), with an uncertainty factor of 3. This exposure in workers was identified as

a no effect concentration.
e 1 hr at 8 ppm (9.0 mg/m?®), with an uncertainty factor of 3. This exposure in workers was evaluated to
produce no more than mild headache.

Mild headache was considered a suitable critical endpoint. Therefore, mean exposure to 1 ppm (1.12 mg/m?®)
with exposure duration of 8 hour was used as point of departure, since it was the best conducted study. In this
study, the health of 63 cyanide-salt producing workers employed 1 to 40 years was compared with 100
referent workers from a diphenyl oxide plant. Results of clinical and physical examinations and evaluation of
medical histories failed to reveal any exposure-related health problems. No specific susceptible populations
were identified during the numerous occupational monitoring studies or during clinical use of nitroprusside
solutions to control hypertension. Thus potential differences in susceptibility among humans are not expected
to exceed 3-fold. All individuals, including infants, possess large amounts of cyanide detoxifying enzyme
rhodanese (as well as other detoxifying enzymes) and normally have adequate amounts of sulfur-containing
compounds. Therefore, using this point of departure no intraspecies uncertainty factor was used because it is
the lowest NOAEL observed. The data were scaled across time using the relationship C" x t = k, with n=1.36
(see LBW).

The AGW values were derived from an animal study with 4 monkeys. Monkeys were exposed for 30 minutes
to 60 ppm (67.4 mg/m®) hydrogen cyanide. A slight depressive effect on the central nervous system was
observed, as evidenced by changes in brain wave activity (EEG recordings) at the end of the exposure
periods and reduced amplitude of the auditory cortical evoked potential during the late response. No
physiological responses to the EEG changes were observed. Exposure to higher concentrations was reported
to result in incapacitation, unconsciousness and possibly death. It was stated that concentrations below 60
ppm are unlikely to produce a significant impairment of escape capability. Exposure to 60 ppm (67.4 mg/m?)
for 30 minutes was used as point of departure. An interspecies uncertainty factor of 2 was applied because
the respiratory tract of humans and monkeys are more similar than that of humans and rodents, and because
both species have shown to be relatively insensitive to the incapacitative and lethal effect of hydrogen
cyanide. The detoxifying enzyme is available in all humans, including newborns. The default intraspecies
uncertainty factor of 3 was applied. Time scaling was applied using C" x t = k, with n=1.36 (see LBW).
Selection of this point of departure is supported by 2 animal studies. Exposure of rats for 30 minutes to 55
ppm (61.8 mg/m?®) resulted in changes in lung dynamics and lung phospholipids (not irreversible or long-
lasting).

In contrast to AEGL, LBW values were based on a more recent rat lethality dataset (Sweeney et al.,
2014/2015).
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Groups of 10 male rats were exposed nose-only to hydrogen cyanide for 2.33, 5, 10, 15 and 30 min at
concentrations ranging from 141.6 to 3175 ppm (159-3566 mg/m?®). LCoivalues and the related time scaling
factor were calculated using Doseresp, resulting in the following LCo1 values for a 10 min, 30 min, 1h, 2h, 4h
and 8h exposure period, respectively: 344.4 — 153.6 — 92.3 — 55.46 — 33.32 — 20.02 mg/m3. Short exposure
durations (i.e. <5 min) were excluded for analyses, as these were considered less reliable than longer
exposure durations.

Lethal concentrations are very similar for various species, and study data show that man and the monkey are
less sensitive to the effects of HCN than are the rat and dog. Relative to body weights, humans have a much
lower respiratory rate and cardiac output than rodents. These are primary determinants of systemic uptake of
volatile substances. Thus at similar exposure levels, rodents will absorb substantially more cyanide than
primates. Lower detoxifying enzyme activity levels in primates will not be significant in high, acute HCN
exposure levels. Based on this information, an interspecies uncertainty factor of 1 was applied. The available
data do not demonstrate a susceptible population. The detoxifying enzyme is available in all humans,
including newborns. The default intraspecies uncertainty factor of 3 was applied, leading to a total uncertainty
factor of 3.

Additional toxicological information (including relevant results of a general literature search, if any)

A new dataset for rat lethality was available for hydrogen cyanide (Sweeney et al., 2014/2015). This was used for
derivation of the LBW.

e Sweeney LM, Sommerville DR, Channel SR, Sharits BC, Gargas NM, Gut CP Jr. (2015). Evaluating the
validity and applicable domain of the toxic load model: impact of concentration vs. time profile on
inhalation lethality of hydrogen cyanide. Regul Toxicol Pharmacol. 2015 Apr;71(3):571-84.

e Sweeney LM, Sommerville DR, Channel SR. (2014). Impact of non-constant concentration exposure on
lethality of inhaled hydrogen cyanide. Toxicol Sci. 2014 Mar;138(1):205-16.

There is no information on the reproductive and developmental toxicity via the inhalation route in the available
literature. The teratogenic potential of inorganic cyanide was studied by infusing sodium cyanide to hamsters.
Based on the results of this study and the results of studies with sodium cyanide, aliphatic nitriles and
cyanogenic glycosides it can be concluded that the teratogenic activities can be attributed to the cyanide
released through metabolism of the parent compounds: in each case, developmental toxicity was observed only
at dose levels also inducing signs of maternal cyanide intoxication.

H330: Fatal if inhaled

Carcinogenicity and derivation of the CRP value Odour and derivation of the LOA value

IARC classification: not classified The odour of HCN is bitter almonds. The
No carcinogenic risk potency (CRP) was derived due to lack | |detection level of the odour varies widely
of data. among individuals and 20% of the population is

Genotoxicity studies with cyanide salts were generally genetically unable to discern the characteristic

negative and no cancers were induced in rats in a 2-year odour. It is possible that individuals smell the
feeding study with HCN. almond odour at or under the LBW and that

about 80% will smell hydrogen cyanide at and
above the AGW. Odour thresholds of 0.58 - 5
ppm (0.66-5.6 mg/m?3) are reported, but no OTso
was derived.

No LOA was derived due to lack of reliable
data.

Other standards and guidelines (1h values in mg/m?, unless otherwise indicated)

VRW level |AEGL-1 |ERPG-1 IDLH: 56 (30 minutes)
5.2 22 N.A.

AGW level |AEGL-2 |ERPG-2
6.7 8.0 11

LBW level [AEGL-3 |ERPG-3
31 17 28
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Stofdocument deel A

CAS-nr: 108-91-8 Cyclohexylamine CeH11NH: VN-nr: 2357
GEVI: 83
Synoniemen: aminocyclohexaan, aminohexahydrobenzeen (Engels: cyclohexamine) Status: A-stof
Interventiewaarden 10 min. | 30 min. 1 uur 2 uur 4 uur 8 uur
Voorlichtingsrichtwaarden VRW (mg/m?) 7,5 7,5 7,5 7.5 7,5 7,5
Alarmeringsgrenswaarden AGW (mg/m?) 65 45 36 28 22 11
Levensbedreigende waarden LBW (mg/m?) 680 470 370 300 230 120
Datum vaststelling: 13-05-2009 Conversiefactor: 1 mg/m?® = 0,242 ppm; 1 ppm = 4,13 mg/m3

Explosiegrens: LEL = 1,5 vol% ~ 62.000 mg/m?3 Geur: sterke onaangename walgingwekkende geur
LOA: 8,4 mg/m3

Fysisch-chemische eigenschappen Overige informatie
Uiterlijk: kleurloos tot gele vloeistof Molecuulmassa: 99,2 g/mol Publieke grenswaarde:
Brand: brandgevaarlijk Zuurgraad: Geen data niet afgeleid
LogKow: 1,5 MAK: 8,3 mg/m?

Relatieve dichtheid van verzadigd Wateroplosbaarheid:  volledig TLV-TWA: 41 mg/m?
damp-lucht mengsel: 1,04 Verzadigde dampdruk: 15 mbar
Toxicologische eigenschappen
Effecten bij inhalatoire blootstelling Toxiciteit bij eenmalige, inhalatoire blootstelling

. . =  Cyclohexylamine is sterk irriterend voor ogen en de
Onder VRW: geen informatie luchtwegen.

= Huidcontact veroorzaakt brandwonden en mogelijk
huidsensibilisatie.

= De stof verstoort het centrale zenuwstelsel wat kan
leiden tot duizeligheid, misselijkheid en hoofdpijn. Een
verhoogde bloeddruk, tremor en hartkloppingen
behoren tot de symptomen gerelateerd aan
sympaticomimetische effecten.

= Kan bij inhalatie longontsteking en/of longoedeem
veroorzaken. De stof is een veroorzaker van een type
| inhalatoire intoxicatie. Inademing van hoge
concentraties kan blijvende longschade veroorzaken.

VRW —» AGW: milde oog- en luchtwegirritatie,
hoofdpijn

AGW — LBW:  ernstige oog- en luchtwegirritatie

Boven LBW: sterfte

Klachten bij blootstelling aan vloeistof Carcinogeniteit
Huidcontact: bijtend, roodheid en pijn, ernstige IARC classificatie: niet geclassificeerd
brandwonden.

CRP: niet afgeleid
Oogcontact. bijtend, tranenvloed, roodheid en pijn, — 9

slecht zien, ernstige brandwonden, blijvend verlies
gezichtsvermogen

Beknopte medische informatie

Ontsmetting damp
algemeen: frisse lucht, rust, halfzittende houding en direct spoedeisende medische hulp inzetten.

Ontsmetting vloeistof
huid: eerst spoelen met veel water, dan pas kleding uittrekken, daarna weer spoelen en arts raadplegen.
ogen: minimaal 15 min. spoelen met water (evt. contactlenzen verwijderen), dan naar oogarts brengen, blijven
spoelen tijdens vervoer.
inslikken:  mond laten spoelen (uitspugen!), rust, GEEN braken opwekken en direct spoedeisende medische hulp
inzetten.
Ontsmetting bij inademing/inslikken
Inademing/inslikken van sterke zuren kan tevens leiden tot larynx- en glottisoedeem, met risico op verstikking (asfyxie)
door zwellingen in de keel. Intubatie (borgen van vrije luchtwegen), eventueel gevolgd door beademing moeten in
ernstige gevallen z.s.m. worden uitgevoerd (door specialisten).
Specifieke behandeling en materialen..

Neem contact op met het NVIC (Tel: 030 - 274 8888) voor informatie met betrekking tot medisch handelen
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Stofdocument deel B

CAS-nr: 108-91-8 Cyclohexa mine CeH11NH:2 UN-nr: 2357

Basis for the Dutch Intervention Values

VRW: AEGL value adopted, 2hr value added.
AGW: AEGL value adopted (except 10 min value for which time scaling was applied), 2hr value added.
LBW: Same point of departure as for AEGL, different uncertainty factors used, 2hr value added.

Date: 13-05-2009 | AEGL document: Final, 2005

Dutch Intervention Values (mg/m3)

10 min 30 min 1h 2h 4 h 8h End point
VRW 75 7.5 7.5 7.5 7.5 75 Respiratory tract and eye irritation in animals

AGW 65 45 36 28 22 11 Respiratory tract and eye irritation in animals

LBW 680 470 370 300 230 120 Estimated threshold for lethality in animals

Derivation of the Dutch Intervention Values

VRW: VRW values were derived from a rat study, in which exposure to 54.2 ppm (224 mg/m?) for 4 hours
caused notable respiratory and ocular effects (laboured breathing, red nasal discharge, partially
closed eyes). Because the effects are more severe than prescribed by the VRW definition, the point
of departure was divided by a modifying factor of 3. Uncertainty factors of 3 each was applied for
interspecies and intraspecies differences. The VRW is consistent with a study in which chemical
workers exposed to 4-10 ppm (17-41 mg/m?®) for an undefined duration (<8 hours) reported “no
symptoms of any kind”. The same VRW values were set from 10 min to 8 hours because mild
irritation is not expected to vary over time.

AGW: In the absence of human data AGW values were based on the same rat study as the VRW values. A
4-hour exposure to 54.2 ppm (224 mg/m3) at which concentration the rats showed moderate
respiratory effects and ocular irritation. This concentration was considered to be a threshold for
irreversible ocular lesions. An uncertainty factor of 10 was applied (3 for interspecies variability and 3
for intraspecies variability) because the effects seen at 54.2 ppm (224 mg/m®) were clearly
reversible, and a larger uncertainty factor would yield values at or below the VRW. Time scaling was
performed using the equation C" * t = k, whit the defaults of n = 3 and n = 1 for extrapolation to
shorter and longer exposure durations, respectively. In contrast to the 10 minute AEGL-2 value, time
scaling was also applied for the 10 minute AGW value.

LBW: The study chosen for LBW derivation was a GLP study in which rats (5/sex/concentration) exposed
to 567 ppm (2340 mg/m?) cyclohexylamine vapour for 4 hours had reversible dyspnoea, tremors,
weight loss, and irreversible ocular lesions, although none died within the 3-week observation
period. The LBW endpoints were irreversible ocular lesions and an estimated lethality threshold in
rats. The same study reported that exposure to 542 ppm (2236 mg/m?®) plus 612 mg/m? aerosol for 4
hours resulted in deaths in 1/5 male rats and 1/5 female rats. An interspecies uncertainty factor of 3
and an intraspecies uncertainty factor of 3 were considered sufficient because tissue destruction
caused by a severely corrosive agent is not expected to vary greatly between species or among
humans, respectively. Time scaling was performed using the equation C" * t = k, with the defaults of
n = 3 and n = 1 for extrapolation to shorter and longer exposure durations, respectively. In contrast
to the 10 minute AEGL-3 value, time scaling was also applied for the 10 minute LBW value.

Additional toxicological information (including relevant results of a general literature search, if any)

Cyclohexylamine is further characterized by irritation to the eyes and respiratory tract and may be corrosive.
Furthermore, human data from occupational settings show that the central nervous system (CNS) is affected
as well. Headache, nausea, vomiting, dizziness amongst other are CNS symptoms observed in workers after
exposure.

No animal studies were located that addressed the developmental or reproductive effects.

H302: Harmful if swallowed; H312: Harmful in contact with skin; H314: Causes severe skin burns and eye
damage; H361f: Suspected of damaging fertility.
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Carcinogenicity and derivation of the CRP value

Odour and derivation of the LOA value

IARC classification: not classified

No carcinogenic risk potency (CRP) was derived

Odour: Strong unbearable foul odour

OTso: 0.13 ppm (0.536 mg/m?) [AEGL, 2005]
LOA =11.8 * OTs0 * 1.33 = 8.4 mg/m?3

(The concentration Level leading to distinct Odour
Awareness (I=3) is calculated using the formula: | =2.33 *
log (C/OTs) + 0.5. A correction factor of 1.33 is applied to
this value)

The LOA of cyclohexylamine is just above the
VRW and below all other intervention values. Its
odour is known to be a warning signal for
serious health effects.

Other standards and guidelines (1h values in mg/m?, unless otherwise indicated)

VRW level | AEGL-1 ERPG-1 IDLH: not derived
7.6 7.4 not derived
AGW level | AEGL-2 ERPG-2
36 35 not derived
LBW level | AEGL-3 ERPG-3
370 120 not derived
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Stofdocument deel A

CAS-nr: 3173-53-3 Cyclohexylisocya naat CsH11N=C=0 VN-nr: 2488

GEVI: 663
Synoniemen: isocyaanzuur cyclohexylester, CHI (Engels: cyclohexylester isocyanic acid) Status: A-stof
Interventiewaarden 10 min. | 30 min. 1 uur 2 uur 4 uur 8 uur
Voorlichtingsrichtwaarden VRW (mg/m?) NA NA NA NA NA NA
Alarmeringsgrenswaarden AGW (mg/m?) 6,3 2.1 1,0 0,52 0,26 0,13
Levensbedreigende waarden LBW (mg/m?) 43 14 7,2 3,6 1,8 0,90
Datum vaststelling: November 2015 Conversiefactor: 1 mg/m?® = 0,192 ppm; 1 ppm = 5,21 mg/m?3

Explosiegrens: geen data

Geur: stekende geur

LOA: niet afgeleid

Fysisch-chemische eigenschappen

Overige informatie

Uiterlijk: kleurloos tot lichtgele

Publieke grenswaarde:

vloeistof
Brand: brandgevaarlijk, bij veel
reacties kans op brand en explosie

Relatieve dichtheid van verzadigd
damp-lucht mengsel: 1,01

Molecuulmassa: 125,2 g/mol
Zuurgraad: Geen data
LogKow: Geen data

Wateroplosbaarheid:  reactie
Verzadigde dampdruk: 2,2 mbar

niet afgeleid
MAK: niet afgeleid
TLV-TWA: niet afgeleid

Toxicologische eigenschappen

Toxiciteit bij eenmalige, inhalatoire blootstelling

= Primaire effecten zijn irritatie van de slijmvliezen
van ogen, neus en keel.

= Cyclohexylisocyanaat kan een chemische
longontsteking en/of longoedeem veroorzaken. De
effecten hiervan kunnen vertraagd optreden en
versterkt worden door lichamelijke inspanning.

= Cyclohexylisocyanaat is mogelijk sensibiliserend.
Na sensibilisatie kan de stof luchtwegallergie
veroorzaken na inhalatie of huidallergie bij dermaal
contact!

Effecten bij inhalatoire blootstelling

Onder AGW: irritatie ogen, neus, keel

AGW — LBW: matige tot ernstige irritatie van
luchtwegen, tranenvloed, keelpijn,
hoesten, benauwdheid,
longoedeem

Boven LBW: ernstige longschade, sterfte

e LET OP: De afwezigheid van een VRW
betekent niet dat blootstelling onder de AGW
zonder effecten is.

Effecten bij blootstelling aan viloeistof Carcinogeniteit

Huidcontact.roodheid en pijn. IARC classificatie: niet geclassificeerd

Oogcontact: tranenvloed, roodheid en pijn. CRP: niet afgeleid

Beknopte medische informatie

Ontsmetting damp
algemeen: frisse lucht, rust, halfzittende houding en direct spoedeisende medische hulp inzetten.

minimaal 15 min. spoelen met water (evt. contactlenzen verwijderen), dan naar oogarts brengen.
Ontsmetting vloeistof

ogen:

huid: verontreinigde kleding uittrekken, minimaal 20 min. spoelen met veel water of douchen, zo nodig
arts raadplegen.
ogen: minimaal 15 min. spoelen met water (evt. contactlenzen verwijderen), dan naar oogarts brengen.

inslikken: mond laten spoelen (uitspugen!), rust, GEEN braken opwekken en direct arts raadplegen.

Specifieke behandeling en materialen:.
Neem contact op met het NVIC (Tel: 030 - 274 8888) voor informatie met betrekking tot medisch handelen
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Stofdocument deel B

CAS-nr: 3173-53-3 Cyclohexyl isocyanate CeH11N=C=0 UN-nr: 2488

Basis for the Dutch Intervention Values

VRW: Not recommended, in accordance with AEGL

AGW: Same rationale as for AEGL (analogy with methyl isocyanate; note: AGW for MIC deviates from AEGL-2). No
modifying factor applied.

LBW: Same rationale as for AEGL (analogy with methyl isocyanate; note: LBW for MIC deviates from AEGL-3). No
modifying factor applied.

Date: November 2015 | AEGL document: Final, 2013

Dutch Intervention Values (mg/m3)

10 min 30 min 1h 2h 4 h 8h End point

VRW NR NR NR NR NR NR |- (systemic effects cannot be excluded)

AGW 6.3 2.1 1.0 0.52 0.26 0.13 |Based on AGW values for methyl
isocyanate (decreased fetal body weight,
cardiac arrhythmias, fetal death).

LBW 43 14 7.2 3.6 1.8 0.90 |Based on LBW values for methyl
isocyanate  (threshold of animal
lethality).

Derivation of the Dutch Intervention Values

VRW:

AGW:

VRW values were not derived for cyclohexyl isocyanate due to a lack of relevant human and animal
data. The available data suggest that cyclohexyl isocyanate exerts toxic effects, including delayed
lethality, that are similar to those induced by methyl isocyanate. VRW values were not derived for
methyl isocyanate because it has poor warning properties, and because systemic toxicity is possible
at concentrations lower than those associated with VRW values. On the basis of similarities between
cyclohexyl isocyanate and methyl isocyanate, VRW values were not derived for cyclohexyl
isocyanate. Absence of VRW values does not imply that concentrations below the AGW values are
without any effect.

No appropriate data for derivation of AGW values are found for cyclohexylisocyanate. AGW values
were based on the AGW values as established for the related compound methyl isocyanate.

The AGW-values for methyl isocyanate were based on 3 animal studies. Mice (n=12-24) were
exposed to 0, 2, 6, 9, 15 ppm (0, 4.8, 14, 21, 36 mg/m?®) methyl isocyanate for 3 hours on day 8 of
gestation. The LOEL for lower fetal body weights in the absence of maternal toxicity was an
exposure of mice at 2 ppm (4.8 mg/m?3) for 3 hours on day 8 of gestation. In the second animal study
rats were exposed to 3, 10, 30 ppm (7.1, 24, 71 mg/m?) methyl isocyanate for 2 hours. The exposure
of rats at 3 ppm (7.1 mg/m?®) for 2 h was a LOEL for cardiac arrhythmias evaluated 4 months post-
exposure. In contrast to the AEGL, the AGW-level was also based on an additional point of
departure. In the third animal study (neonatal survival study with mice) pregnant mice were exposed
to 0, 1, 3 ppm (0, 2.4, 7.1 mg/m?3) methyl isocyanate for 6h/d on day 14-17 of gestation. Although the
exposures were repeated on 4 consecutive days, the exposure to the fetus is considered similar to a
single exposure because the stage of development and potential susceptibility changes daily
throughout gestation and is different on each of the exposure days. In addition, the lower pup
survival seen experimentally following repeated maternal exposure is the same end point as fetal
and infant death in humans observed following accidental exposure. A significant increase in the
total number of dead fetuses at birth was observed in both exposure groups (controls: 0.4%; 1 ppm
(2.4 mg/m?3): 3.3%; 3 ppm (7.1 mg/m®): 6.4%). The 6-h exposure at 1 ppm was used as point of
departure to derive AGW for methyl isocyanate. Analogously, a 6-h exposure to 1 ppm is also used
as point of departure for cyclohexyl isocyanate (i.e., 5.21 mg/m? for cyclohexyl isocyanate).

These three exposure concentration and duration scenarios yield identical AGW values when used
for derivation. As for methyl isocyanate, the experimental concentrations were reduced by a
modifying factor of 3 to estimate a threshold for the observed effects. A total uncertainty factor of 10
was applied to account for inter- and intraspecies variation, a factor of 3 each. Time scaling was
performed using the equation C" x t = k, using n=1 (derived from rat LCso values).

In contrast to the AEGL-2 of cyclohexyl isocyanate, an additional modifying factor of 2 to account for
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a possible higher toxicity for cyclohexyl isocyanate as compared to methyl isocyanate was not
applied for the AGW.

LBW: No appropriate data for derivation of LBW values are found for cyclohexyl isocyanate. LBW values
were determined by using the LBW values established for the related compound methyl isocyanate.
The LBW-values for methyl isocyanate were based on mortality data from a rat study. Rats were
exposed by inhalation to various concentrations methyl isocyanate (17.5-541 ppm; 41.7-1285
mg/m?) for 7.5-240 minutes. Point of departure was the 1-hour LCso-value of 41.3 ppm. Based on the
rat LCso data in this study a n-value of 1 was calculated. Analogously, for the derivation of LBW
values for cyclohexyl isocyanate a 1-hour value of 41.3 ppm (215.08 mg/m?) was used as point of
departure. This concentration was divided by 3 to obtain an estimate of the threshold for lethality. An
uncertainty factor of 3 was used for interspecies variation and an uncertainty factor of 3 was used for
intraspecies variation. Time-scaling was performed using C" x t = k, with the chemical-specific n-
value of 1.

In contrast to the AEGL-3 of cyclohexyl isocyanate, an additional modifying factor of 2 to account for
a possible higher toxicity for cyclohexyl isocyanate as compared to methyl isocyanate was not
applied for the LBW.

Additional toxicological information (including relevant results of a general literature search, if any)

No studies are available that address the mechanism(s) of toxicity of cyclohexyl isocyanate. It is thought that
the mode of action might be equal to methyl isocyanate, which toxicity is clinically similar to that described for
cyclohexyl isocyanate (respiratory tract irritation with delayed lethality). The exact mechanism of action for the
systemic effects is unknown. High concentrations may cause lung edema.

No reproductive or developmental data were located for cyclohexyl isocyanate.

H302: Harmful if swallowed; H318: Causes serious eye damage; H311: Toxic in contact with skin; H330:
Fatal if inhaled; H315: Causes skin irritation; H334: May cause allergy or asthma symptoms or breathing
difficulties if inhaled; H335: May cause respiratory irritation

Repeated or prolonged contact may cause skin sensitization. Repeated or prolonged inhalation exposure
may cause asthma.

Carcinogenicity and derivation of the CRP value Odour and derivation of the LOA value
IARC classification: not classified No data are available concerning odour
No carcinogenic risk potency (CRP) was derived awareness.

No LOA was derived

Other standards and guidelines (1h values in mg/m?®, unless otherwise indicated)

VRW level |AEGL-1 | ERPG-1 IDLH: not established
NR NR Not derived

AGW level |AEGL-2 | ERPG-2
1.0 0.17 Not derived

LBW level |AEGL-3 |ERPG-3
7.2 0.52 Not derived
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Stofdocument deel A

CAS-nr: 329-99-7 Cyclosa rin C7H14FO2P VN-nr: n.v.t.

GEVI: geen
Synoniemen: Agent GF; O-cyclohexylmethyl-fluorofosfonaat (Engels: Cyclosarin) Status: B-stof
Interventiewaarden 10 min. 30 min. 1 uur 2 uur 4 uur 8 uur

Voorlichtingsrichtwaarden VRW (mg/m3) | 0,0034 | 0,0020 | 0,0010 | 0,00071 | 0,00060 | 0,00042
Alarmeringsgrenswaarden  AGW (mg/m3) | 0,043 0,025 0,018 0,013 0,0088 | 0,0063

Levensbedreigende waarden LBW (mg/m3) [ 0,38 0,19 0,13 0,094 0,070 0,051
Datum vaststelling: November 2015 Conversiefactor: 1 mg/m?® = 0,133 ppm; 1 ppm = 7,50 mg/m?3
Explosiegrens: Geen data Geur: zwakke fruitige of kruidige geur

LOA: niet afgeleid

Fysisch-chemische eigenschappen Overige informatie
Uiterlijk: visceuze, kleurloze, vluchtige Publieke grenswaarde: Niet
vloeistof Molecuulmassa: 180,2 g/mol afgeleid
Brand: Geen data MAK: Niet afgeleid
Zuurgraad: Geen data TLV-TWA: Niet afgeleid
LogKow: 1,67
Relatieve dichtheid van verzadigd damp- Wateroplosbaarheid: ?.7 mg/I (bij 20
lucht mengsel: 6,2 C, slecht)
) ) 0,044 (mmHg,
Verzadigde dampdruk: 25°C)
Toxicologische eigenschappen
Effecten bij inhalatoire blootstelling Toxiciteit bij eenmalige, inhalatoire blootstelling
Onder VRW: hoofdpijn = Cyclosarin is een zeer potente irreversibele cholinesterase remmer.
VRW — AGW:  pupilvernauwing, misselijkheid, Hierdoor wordt de afbraak van de neurotransmitter acetylcholine geremd

en de zenuwimpuls bij de motorische eindplaat verstoord.

= Doelorganen zijn het centrale, het perifere en het autonome zenuwstelsel.
De meeste effecten treden zeer snel op, echter neuropathologische
effecten zoals verlamming kunnen vertraagd optreden en langdurig van
aard zijn.

= Kinderen zijn gevoeliger voor de effecten van de stof dan volwassenen.
Ook kan het klinische beeld bij kinderen anders zijn dan bij volwassenen.

= Mogelijk zijn vrouwen gevoeliger voor de effecten van de stof dan mannen.

braken

AGW — LBW:  speekselvloed, zweten, tranenvloed,
moeizaam ademen, zwaktegevoel,
buikkrampen, spierkrampen, kleine
spiertrekkingen, verlammingsver-
schijnselen, bewustzijnsdaling

Boven LBW: convulsies, coma, verlamming,
ademstilstand, sterfte

Effecten bij blootstelling aan vioeistof Carcinogeniteit

Huidcontact:.roodheid, (lokale) spiertrekkingen, IARC classificatie: Niet geclassificeerd
verder zie: ‘Effecten bij inhalatoire blootstelling’ CRP: Niet afgeleid

Oogcontact: roodheid en (hevige) pijn, nauwe
pupillen, visusklachten, tranenvloed, verder zie:
‘Effecten bij inhalatoire blootstelling’

Beknopte medische informatie

Ontsmetting damp
algemeen: frisse lucht, rust, halfzittende houding, specifieke behandeling en direct spoedeisende medische hulp inzetten.

Ontsmetting vloeistof
huid: verontreinigde kleding uittrekken, spoelen en wassen met water en zeep, specifieke behandeling en direct spoedeisende
medische hulp inzetten.

ogen: minimaal 15 min. spoelen met water (evt. contactlenzen verwijderen), dan naar oogarts brengen, blijven spoelen tijdens
vervoer.
inslikken: mond laten spoelen (uitspugen!) , specifieke behandeling en direct spoedeisende medische hulp inzetten.

Specifieke behandeling en materialen: CAVE hulpverleners: draag persoonlijke bescherming! Bij vergiftiging is specifieke eerste hulp
noodzakelijk; 100% zuurstof en het specifieke antidotum atropine) moet met gebruiksaanwijzing ter plekke beschikbaar zijn.
Toediening van andere middelen (zoals oximen) kan bij de spoedeisende hulpverlening (in het ziekenhuis) overwogen worden.

Neem contact op met het NVIC (tel: +31 (0)30 —274 8888) voor informatie met betrekking tot medisch handelen.
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Stofdocument deel B

CAS-nr: 329-99-7 Cyclosa rin C7H14FO2P UN-nr: -

Basis for the Dutch Intervention Values

VRW: AEGL value is adopted, 2h value added
AGW: AEGL value is adopted, 2h value added
LBW: AEGL value is adopted, 2h value added
Date: November 2015 | AEGL document: Final, 2003

Dutch Intervention Values (mg/m3)

10 min 30 min 1h 2h 4h 8h End point
VRW | 0.0034 0.0020 0.0010 0.0007 0.0006 0.00042 | 0.5 times the VRW values for Agent
1 0 GB. End point for agent GB: ECso for
miosis in rats.

AGW | 0043 0.025 0.018 0.013 0.0088 0.0063 | 0.5 times the AGW values for Agent
GB. End point for agent GB: miosis,
dyspnea, RBC-ChE inhibition, single
fibore electro-myography (SFEMG)
changes in human volunteers.

LBW

0.38 0.19 0.13 0.094 0.070 0.051 LBW values for agent GB were
adopted. End point for agent GB:
lethality in rats (LCo1).

Derivation of the Dutch Intervention Values

VRW:

AGW:

Because of the sparse human and animal toxicity dataset for cyclosarin (agent GF) all Dutch
Intervention Values for this nerve agent are based on the values for nerve agent GB (Sarin) by
applying a relative potency method. This approach is justified given: 1) the reasonably complete
dataset for the nerve agents as a group, and 2) the same mode of action for agent GB and agent
GF.

The VRW values for agent GF were based on a well-conducted whole body inhalation study in adult
female rats exposed to a range of GB vapor concentrations (0.01 to 0.48 mg/m?®) over three time
durations (10 min, 60 min, or 240 min). Female rats are reported to be more sensitive to GB vapor
toxicity than males. Analysis of rat pupil diameters assessed pre- and postexposure allowed
determination of ECso values for miosis (which is defined as a postexposure pupil diameter of 50% or
less of the preexposure diameter in 50% of the exposed population). Although the ECso for miosis is
not considered an adverse effect in humans, miosis is regarded the first measurable change in the
continuum of effects caused by inhibition of acetylcholinesterase. As miosis is transient and
reversible, this effect is thought to be the most relevant endpoint for VRW-levels. The selection of
miosis induction as the basis for the VRW is supported by the observation that cholinesterase
activity depression is too variable for application as critical effects. Human data are also available
and showing rhinorrhea, headache, tightness in chest, cramps nausea, and miosis (mean maximal
decrease in pupil diameter) in human volunteers exposed to GB at 0.05 mg/m? for 20 min. These
human data are considered secondary and supportive, leading to almost the same values.

The 10-min, 60-min and 240-min rat ECso values for miosis of 0.068, 0.020 and 0.012 mg/m3
respectively were used as point of departure for determining VRW-levels. Time scaling was
performed for the remaining 30-min, 2-h and 8-h values using the C" x t = k equation, where n = 2
based on regression analysis of miosis and lethality data in rats. An interspecies uncertainty factor of
1 and an intraspecies uncertainty factor of 10 were used, resulting in a total uncertainty factor of 10.
For miosis as a critical effect, comparison of the ECso values for miosis in the eye of the rabbit
indicated that agent GF is approximately twice as potent as agent GB. The VRW-values for agent
GF are therefore set equal to 0.5 times the VRW-values derived for agent GB (correction applied to
mg/m?3 values).

The AGW values for agent GF were based on a study in which miosis, dyspnea, photophobia,
inhibition of red blood cell cholinesterase (RBC-ChE), and changes in single fibre electromyography
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(SFEMG) were observed in human volunteers following a 30-min exposure at 0.5 mg agent GB/m3.
The SFEMG changes noted in the study were not clinically significant and were not detectable after
15-30 months. Although the observed SFEMG changes were reversible and subclinical, these
effects are considered an early indicator of exposures that potentially could result in more significant
effects. Selection of this effect as a protective definition of an AGW level is considered appropriate
given the steep dose-response toxicity curve of nerve agents. Time scaling was performed by using
the C" x t = k equation, where n = 2 based on regression analysis of miosis and lethality data in
female rats. An interspecies uncertainty factor of 1 and an intraspecies uncertainty factor of 10 were
used, resulting in a total uncertainty factor of 10. For miosis as a critical effect, comparison of the
ECso values for miosis in the eye of the rabbit indicated that agent GF is approximately twice as
potent as agent GB. The AGW-values for agent GF are therefore set equal to 0.5 times the values
derived for agent GB (correction applied to mg/m? values).

LBW: LBW values for agent GF were derived from recent whole-body inhalation studies in which the
lethality of GB vapor in female rats was evaluated after various exposure periods. Female rats are
reported to be more sensitive to GB vapor toxicity than males. Using probit analysis, the estimated
LCo1 values for female rats were as follows: 11.537 mg/m? for 10 min, 5.836 mg/m? for 30 min, 4.006
mg/m3 for 60 min, 2.087 mg/m? for 4 h, and 1.761 mg/m?3 for 6 h. Time scaling was performed to
derive the 2-h and 8-h value using the C" x t = k equation, where n = 2 based on regression analysis
of miosis and lethality data in female rats. An interspecies uncertainty factor of 3 and an intraspecies
uncertainty factor of 10 were used, resulting in a total uncertainty factor of 30. For LBW effects agent
GF and agent GB are considered equipotent based on lethality data in rats. The LBW-values for
agent GF are therefore set equal to the values derived for agent GB.

Additional toxicological information (including relevant results of a general literature search, if any)

Nerve agents exert toxic effects on the central and peripheral nervous system indirectly through
acetylcholinesterase inhibition, nerve agents may also affect nerve impulse transmission by additional
mechanisms at neuromuscular junctions and at neurotransmitter receptor sites in the CNS. The first
symptoms are related to the nerve conduction inhibition by the substance and consist of: pupil constriction
(miosis), headache, shortness of breath, tightness of the chest. A runny nose and lacrimation can also be
observed. At increasing exposure levels or prolonged exposures sweating, diarrhea, bradycardia, tremors,
overall weakness, paralysis, unconsciousness, convulsions, suppression of respiration and death can occur.
The dose-response relation is considered very steep and effects may occur rapidly. However, delayed
neuropathological effects (such as paralysis) may occur.

The inhibited acetylcholinesterase can be reactivated by the process of dephosphorylation, but this is not
possible once the nerve agent-cholinesterase complex undergoes “aging,” which is thought to happen
because of a loss of an alkyl or alkoxy group. No information is found on the velocity of aging of agent GF.

No information found on human reproductive toxicity. Animal data from vapor and oral exposure studies for
agent GB suggest that agent GB does not induce reproductive or developmental effects in mammails.

No harmonized hazard sentences were found.

Carcinogenicity and derivation of the CRP value Odour and derivation of the LOA value

Odour: Sweet or musty odour of peaches
Odour thresholds of 10.4-14.8 mg/m*® are
reported, but no OT50 was derived.

No LOA was derived

IARC classification: Not classified.

No carcinogenic risk potency (CRP) was derived

Other standards and guidelines (1h values in mg/m?®, unless otherwise indicated)

VRW level | AEGL-1 ERPG-1 IDLH: Not Derived
0.0010 0.0010 NA
AGW level | AEGL-2 ERPG-2
0.018 0.018 NA
LBW level | AEGL-3 ERPG-3
0.13 0.13 NA
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Stofdocument deel A

CAS-nr: 19287-45-7 Diboraan B2He VN-nr: 1911

GEVI: geen
Synoniemen: boorethaan, boorhydride (Engels: Diborane) Status: B-stof
Interventiewaarden 10 min. 30 min. 1 uur 2 uur 4 uur 8 uur
Voorlichtingsrichtwaarden VRW (mg/m?) NA NA NA NA NA NA
Alarmeringsgrenswaarden AGW (mg/m?) 6,9 2.3 1,2 0,58 0,29 0,14
Levensbedreigende waarden LBW (mg/m?) 25 8,5 4.2 2.1 1,1 0,53
Datum vaststelling: 24-09-2009 Conversiefactor: 1 mg/m® = 0,866 ppm; 1 ppm = 1,15 mg/m?®

Geur: typerende geur
LOA: niet afgeleid

Explosiegrens: LEL = 0,8 vol% = 9200 mg/m?

Fysisch-chemische eigenschappen Overige informatie

Molecuulmassa: 27,7 g/mol
Zuurgraad: Geen data
LogKow: Geen data

Uiterlijk: kleurloos onder druk tot
vloeistof verdicht gas.
Brand: zeer brandgevaarlijk

Publieke grenswaarde:
niet afgeleid
MAK: niet afgeleid

Wateroplosbaarheid: ~ Reactie TLV-TWA: 0.1 mg/m?

Verzadigde dampdruk: 42600 mbar

Relatieve dichtheid van verzadigd
damp-lucht mengsel: 0,96

Toxicologische eigenschappen

Toxiciteit bij eenmalige, inhalatoire blootstelling
= Diboraan ontleedt in contact met water

Effecten bij inhalatoire blootstelling

Onder AGW:  niet bekend, klachten worden niet (exotherme reactie) in boorzuur en waterstof.
uitgesloten = Diboraan veroorzaakt primair irritatie van de huid,
ogen, slijmvliezen en luchtwegen. Longschade
AGW — LBW: longschade, hoesten, misselijkheid, (bloedingen) en oedeem kan optreden.
benauwdheid, pijn op de borst, = Polyboranen kunnen worden gevormd bij
longoedeem kamertemperatuur door polymerisatie.
Polyboranen kunnen effecten op het centraal
Boven LBW:  ademnood, sterfte zenuwstelsel veroorzaken.

= Effecten op de lever- en nier bij proefdieren na
inhalatie van diboraan zijn beschreven.

= Blootstelling aan diboraan kan longoedeem
veroorzaken. De verschijnselen hiervan kunnen
vertraagd optreden en versterkt worden door
lichamelijke inspanning.

LET OP: De afwezigheid van een VRW betekent niet
dat blootstelling onder de AGW zonder effecten is.

Effecten bij blootstelling aan viloeistof Carcinogeniteit

Huidcontact: bij bevriezing: ernstige
bevriezingsverschijnselen zoals pijn, blaren en
wonden

IARC classificatie: niet geclassificeerd.
CRP: niet afgeleid

Oogcontact: bij bevriezing: bijtend, slecht zien.

Beknopte medische informatie

Ontsmetting damp
algemeen: frisse lucht, rust, halfzittende houding en direct spoedeisende medische hulp inzetten.
Ontsmetting vioeistof

huid: aan de huid vastgevroren kleding NIET lostrekken, eerst spoelen met veel water, dan pas kleding
uittrekken, daarna weer spoelen en direct spoedeisende medische hulp inzetten.

ogen: minimaal 15 min. spoelen met water (evt. contactlenzen verwijderen), dan naar oogarts brengen,
blijven spoelen tijdens vervoer.

inslikken: n.v.t. (gas).

Specifieke behandeling en materialen: geen.
Neem contact op met het NVIC (tel: +31 (0)30 —274 8888) voor informatie met betrekking tot medisch handelen.
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Stofdocument deel B

CAS-nr: 19287-45-7 Diborane B2He UN-nr: 1911

Basis for the Dutch Intervention Values

VRW: Not recommended, in accordance with AEGL
AGW: AEGL value adopted (except 10 min value for which time scaling was applied), 2hr value added.
LBW: AEGL value adopted (except 10 min value for which time scaling was applied), 2hr value added.

Date: 24-09-2009 | AEGL document, final 2003

Dutch Intervention Values (mg/m?)

10 min 30min 1h 2h 4 h 8h End point
VRW | NR NR NR NR NR NR Not recommended

Reversible histological changes in the
lungs in animals

LBW | 25 8.5 4.2 2.1 1.1 0.53 Animal mortality

AGW | 6.9 2.3 1.2 0.58 0.29 0.14

Derivation of the Dutch Intervention Values

VRW: Not recommended, because of a lack of suitable data.

AGW: The AGW values were based on reversible histological changes in the lungs in male ICR mice
following a 2-h acute inhalation exposure to diborane at 5 ppm (5.8 mg/m?®). No effects were
observed in mice exposed at 5 ppm for 1 hour, while exposure at 5 ppm for 2 hours resulted in 4/10
mice developing multifocal and/or diffuse inflammatory epithelial degeneration in the bronchioles. A
total uncertainty factor of 10 was applied. An interspecies factor of 3 and an intraspecies factor of 3
was applied. The use of higher uncertainty factors would result in AGW values that would be below
concentrations causing effects in any species for an endpoint that is supposed to be disabling or
cause irreversible effects in a human population. Time scaling was performed using C" * t = k, with
n=1 based on experimental data. In contrast to the 10 minute AEGL-2 value, time scaling was also
applied for the 10 minute AGW value.

LBW: A 4-h LCsp study in mice was used to derive the estimated LCo1 value of 9.2 ppm (10.6 mg/m3),
which subsequently was used in the derivation of the LBW. A total uncertainty factor of 10 was
applied. Because there was little observed variation between species in sensitivity to lethal
concentrations of diborane, an interspecies factor of 3 was applied. An intraspecies factor of 3 was
applied. Time scaling was performed using C" * t = k, with n = 1, based on experimental data. In
contrast to the 10 minute AEGL-3 value, time scaling was also applied for the 10 minute LBW value.

Additional toxicological information (including relevant results of a general literature search, if any)

Diborane quickly hydrolyzes in water to produce boric acid, hydrogen, and heat and should undergo the
same reaction in the lungs. However, the hydrolysis products alone do not explain the toxicity of diborane. It
is likely that the mechanism of toxicity is due to direct interaction of diborane with cellular components,
especially since diborane is such a potent reducer. Possibly, the heat formation caused by the exothermic
reaction may cause damage to the lungs as well (still a hypothesis). There appears to be a similar
mechanism of toxicity between species because the respiratory tract has consistently been the target organ,
and the cause of death from diborane exposure has always been from pulmonary damage, including edema,
hemorrhage, and congestion.

Signs and symptoms of exposure included chest tightness, shortness of breath and dyspnea, wheezing,
nonproductive cough, and precordial pain. Workers exposed to diborane generally experienced a complete
recovery within a short period following cessation of exposure.

No data are available on the reprotoxic and developmental toxic capacities of the substance in humans.
Based on analogy with boric acid, diborane is classified A- reprotoxic (reduced fertility in males).

No harmonized H-sentences for human health.

Carcinogenicity and derivation of the CRP value Odour and derivation of the LOA value

IARC classification: Not classified Odour: Repulsive and sickly sweet odour.

No carcinogenic risk potency (CRP) was derived. No LOA was derived due to lack of reliable
data.

Other standards and guidelines (1h values in mg/m?®, unless otherwise indicated)

VRW level |AEGL-1 ERPG-1 IDLH: 17 (30 min)
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NR NA NA
AGW level |AEGL-2 ERPG-2
1.2 1.2 1.2
LBW level |AEGL-3 ERPG-3
4.2 43 35
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Stofdocument deel A

CAS-nr: 79-36-7 CHCI.COCI VN-nr: 1765

GEVI: X80
Status: B-stof

Dichlooracetylchloride

Synoniemen: dichloroethanoylchloride, dichloorazijnzuurchloride (Engels:
dichloroacetyl chloride)

Interventiewaarden 10 min. 30 min. 1 uur 2 uur 4 uur 8 uur
Voorlichtingsrichtwaarden VRW (mg/m?) 0,26 0,26 0,26 0,26 0,26 0,26
Alarmeringsgrenswaarden AGW (mg/m3) 18 12 9,8 49 2,5 1,2
Levensbedreigende waarden LBW (mg/m?) 580 400 320 160 80 40
Datum vaststelling: 13-05-2009 Conversiefactor: 1 mg/m?® = 0,163 ppm; 1 ppm = 6,13 mg/m3

Explosiegrens: LEL=11,9 vol% = 730.000 mg/m? | | Geur: stekende geur

LOA: niet afgeleid

Fysisch-chemische eigenschappen Overige informatie

Uiterlijk: kleurloze rokende vloeistof Molecuulmassa: 147,4 g/mol Publiek grenswaarde:

Brand: brandbaar Zuurgraad: Geen data niet afgeleid

Relatieve dichtheid van verzadigd LogKow: Geen data MAK: niet afgeleid

damp-lucht mengsel: 1,1 Wateroplosbaarheid:  reactie TLV-TWA: 0,31
Verzadigde dampdruk: 30,6 mbar

Toxicologische eigenschappen

Toxiciteit bij eenmalige, inhalatoire blootstelling

= Dichlooracetylchloride is sterk irriterend voor
ogen en luchtwegen.

= Dichlooracetylchloride kan longoedeem
veroorzaken. De verschijnselen hiervan kunnen
vertraagd optreden.

Effecten bij inhalatoire blootstelling

Onder VRW:  geen informatie

VRW — AGW: oogirritatie, tranenvioed

AGW — LBW: sterke oogirritatie, slecht zien,
hoesten, benauwdheid,
longoedeem

Boven LBW: ademnood, sterfte

Effecten bij blootstelling aan viloeistof Carcinogeniteit

Huidcontact:bijtend, roodheid en pijn, ernstige
brandwonden

IARC classificatie: niet geclassificeerd
CRP: niet afgeleid

Oogcontact: bijtend, roodheid en pijn, ernstige
brandwonden.

Beknopte medische informatie

Ontsmetting damp
algemeen: frisse lucht, rust, halfzittende houding en direct spoedeisende medische hulp inzetten.
ogen: desgewenst spoelen met water (evt. contactlenzen verwijderen)

Ontsmetting vloeistof

huid: eerst spoelen met veel water, dan pas kleding uittrekken, daarna weer spoelen en arts raadplegen.

ogen: minimaal 15 min. spoelen met water (evt. contactlenzen verwijderen), dan naar oogarts brengen, blijven
spoelen tijdens vervoer.

inslikken:  mond laten spoelen (uitspugen!), rust, GEEN braken opwekken en direct spoedeisende medische hulp

inzetten.
Ontsmetting bij inademen/inslikken
Inademing/inslikken van sterke zuren kan tevens leiden tot larynx- en glottisoedeem, met risico op verstikking (asfyxie)
door zwellingen in de keel. Intubatie (borgen van vrije luchtwegen), eventueel gevolgd door beademing moeten in
ernstige gevallen z.s.m. worden uitgevoerd (door specialisten). Zet derhalve direct spoedeisende medische hulp in.
Specifieke behandeling en materialen: geen.

Neem contact op met het NVIC (Tel: 030 - 274 8888) voor informatie met betrekking tot medisch handelen
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Stofdocument deel B

CAS-nr: 79-36-7 Dichloroacetyl chloride CHCI2COCI UN-nr: 1765

Basis for the Dutch Intervention Values

VRW: Based on analogy with chloroacetyl chloride, in accordance with AEGL, 2h value added
AGW: Based on analogy with chloroacetyl chloride, in accordance with AEGL, 2h value added
LBW: Based on analogy with chloroacetyl chloride, in accordance with AEGL, 2h value added

Date: 13-05-2009 | AEGL document: Interim, 2007

Dutch Intervention Values (mg/m3)

10 min 30 min 1h 2h 4h 8h End point
VRW | 026 026 026 026 026 0.26 |Based on analogy with chloroacetyl
chloride
AGW | 18 12 9.8 4.9 2.5 1.2 | Based on analogy with chloroacetyl
chloride
LBW 580 400 320 160 80 40 Based on analogy with chloroacetyl
chloride

Derivation of the Dutch Intervention Values

VRW: Analogy with chloroacetyl chloride. VRW values of chloroacetyl chloride (on a ppm-basis) were
adopted. Below the VRW derivation of chloroacetylchloride is given.

The VRW values were derived from a multiple-exposure study in which conjunctival redness was
reported in rats after the initial 6-hour exposure to approximately 0.5 ppm (2.35 mg/m3) chloroacetyl
chloride. VRW values were derived using a single 6-hour exposure to 0.84 ppm (3.9 mg/m?®)
chloroacetyl chloride because this is the highest concentration that caused conjunctival redness but
no other more serious effects after one exposure. A modifying factor of 2 was applied to estimate a
no-effect level concentration for conjunctivitis. The same VRW value is adopted for 10 minutes to 8
hours because mild irritant effects do not vary greatly over time. A total uncertainty factor of 10 was
applied: 3 for interspecies variability and 3 for intraspecies variability. The resulting VRW of 0.04
ppm (0.20 mg/m?) chloroacetyl chloride is consistent with the limited human data in which exposure
to 0.023 ppm (0.11 mg/m?3) chloroacetyl chloride for an undefined period was barely detectable but
0.140 ppm (0.66 mg/m3) chloroacetyl chloride was strong, and exposure to 0.05 ppm (0.23 mg/m?®)
chloroacetyl chloride was associated with odor that was objectionable but no adverse health effects
were reported.

AGW: Analogy with chloroacetyl chloride. AGW values of chloroacetyl chloride (on a ppm-basis) were
adopted. Below the AGW derivation of chloro acetylchloride is given.

A 1- hour inhalation rat study (32, 208, 522, or 747 ppm; 150, 976, 2,448 or 3,503 mg/m?3)
chloroacetyl chloride was chosen for AGW derivation because it was the only well-conducted study
in which effects within the scope of AGW occurred from a single exposure. All test groups squinted,
lacrimated, had urine stains, and initially lost weight. At 208 ppm (976 mg/m?®) chloroacetyl chloride,
rats had shallow breathing, lethargy, and reddish stains near the eyes, at 522 ppm (2,448 mg/m?3),
rats also had labored breathing, gasping, and salivation, and at 747 ppm (3,503 mg/m?3), 5/6 males
and 1/6 females died and necropsy revealed lung pathology, nasal congestion, and enlarged
adrenals. The AGW endpoint was the NOEL for impaired ability to escape due to lacrimation and
eye squinting, which was estimated by applying a modifying factor of 2 to the lowest concentration
tested of 32 ppm (150 mg/m3). A total uncertainty factor of 10 was applied, consisting of 3 for
interspecies variability and 3 for intraspecies variability. Scaling across time was performed using C"
* t = k, with the defaults n=3 and n=1 for extrapolation to shorter and longer exposure durations,
respectively.

LBW: Analogy with chloroacetyl chloride. LBW values of chloroacetyl chloride (on a ppm-basis) were
adopted. Below the LBW derivation of chloro acetylchloride is given.

A 1-hour inhalation rat study (32, 208, 522, or 747 ppm; 150, 976, 2,448 or 3,503 mg/m3)
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chloroacetyl chloride) was chosen for LBW derivation. The LBW toxic endpoint was the lethality
threshold, which was taken as the highest concentration tested that caused no deaths (522 ppm =
2,448 mg/m?). A total uncertainty factor of 10 was applied. An interspecies uncertainty factor of 3
was used because lethality resulting from respiratory lesions and having a steep dose-response was
seen in several studies with rats and mice, at chloroacetyl chloride concentrations within a factor of
2-3. An intraspecies uncertainty factor of 3 was applied because the threshold for lethality from direct
destruction of respiratory tissue is not expected to vary greatly among humans, based on the steep
dose-response seen in the animal studies. To obtain protective LBW values, scaling across time was
performed using C" * t = k, with the defaults n=3 and n=1 for extrapolation to shorter and longer

exposure durations, respectively.

Additional toxicological information (including relevant results of a general literature search, if any)

The AEGL values derived for chloroacetyl chloride were adopted for dichloroacetyl chloride due to limited
data for the latter substance and lower toxicity of dichloroacetyl chloride. A comparison of rat 4-hour LCso
values indicated that chloroacetyl chloride is more toxic than dichloroacetyl chloride (LCso-values of 660 ppm
and >2000 ppm for chloroacetyl chloride and dichloroacetyl chloride respectively).

The substance is a contact irritant and may induce strong eye, skin and respiratory tract irritations. May cause

lung edema.

H314: Causes severe skin burns and eye damage.

Carcinogenicity and derivation of the CRP value

Odour and derivation of the LOA value

IARC classification: not classified

No carcinogenic risk potency (CRP) was derived.

Odour: Pungent odour
No LOA was derived due to lack of data.

Other standards and guidelines (1h values in mg/m?®, unless otherwise indicated)

VRW level |AEGL-1 ERPG-1 IDLH: not established
0.26 0.24 Not derived

AGW level |AEGL-2 ERPG-2
9.8 9.8 Not derived

LBW level |AEGL-3 ERPG-3
320 320 Not derived
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Stofdocument deel A

CAS-nr: 542-88-1 Dichloordimethylether (CH2CI)20 VN-nr: 2249
GEVI: geen
Synoniemen: BCME, bis(chloormethyl)ether, sym-dichloordimethylether Status: B-stof
(Eng.: bis chloromethyl ether)
Interventiewaarden 10 min. 30 min. 1 uur 2 uur 4 uur 8 uur
Voorlichtingsrichtwaarden VRW (mg/m?) NA NA NA NA NA NA
Alarmeringsgrenswaarden  AGW (mg/m?) 0,38 0,27 0,21 0,17 0,13 | 0,096
Levensbedreigende waarden LBW (mg/m?3) 1,6 1,1 0,87 0,69 0,55 0,36
Datum vaststelling: November 2015 Conversiefactor: 1 mg/m® = 0,21 ppm; 1 ppm = 4,78 mg/m?®

Explosiegrens: LEL = 6,5 Vol% = 311.000 mg/m?
(geschat)

Geur: stekende, “verstikkende” geur
LOA: niet afgeleid

Fysisch-chemisc