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Oryggisskyrsla ISAL o MANNVIT

1. Inngangur

Skyrsla pessi er unnin i samraemi vid akvaedi reglugerdar nr. 1050/2017, um varnir
gegn stérslysum af voldum heettulegra efna, par sem segiri 12. gr.:

Rekstraradili starfsstédvar i heerri mérkum, sbr. 4. mgr. 3. gr., skal gera
Oryggisskyrslu

I 6ryggisskyrslu skulu vera a.m.k. 6ll pau gégn og allar paer upplysingar sem
tilgreindar eru i Il. vidauka vid reglugerd pessa auk upplysinga um pa adila sem
komu ad gerd skyrslunnar.

i tilfelli ISAL fer magn eins efnis yfir leegri moérk sem sett eru i 1. hluta |. vidauka
reglugerdarinnar, p.e. raflausn sem er ad staerstum hluta kryolit. Ef tekid er saman
baedi fost og bradin raflausn pa er magn hennar yfir haerri mérkum reglugerdarinnar.

i nagrenni ISAL fer magn prépangass & 168 Gasfélagsins einnig yfir mérk reglugerdar
nr. 1050/2017.

Vegna adsteedna a 166um vid Straumsvik og skipulags starfseminnar hja fyrirtaekinu,
er ahaetta vegna storslysa talin vera litil i nagrenni ISAL.

2. Lysing a starfsstodinni

1.1 Vinnsluferli als og efnisnotkun a svaedinu

Al er pridja algengasta frumefni jar@skorpunnar, naest & eftir surefni og kisil. Al er
algengasti malmurinn og nemur um 8% af heildarpyngd jardskorpunnar. Hreint &l finnst
ekki i nattarunni heldur eingdngu i efnasambdndum, til daemis oxidum og silikétum
eins og gljasteinum og leir.

Her verdur lyst i megindrattum framleidsluferli als, allt fra hraefnisvinnsilu til dtflutnings
a ali fra Islandi (mynd 1).

Sural (Al203) er meginhraefni til alframleidslu. Sural er unnid Ur baxiti en suralsinnihald
pess er 35-50%. Baxit er unnid ur yfirbordsnamum, mulid og pvegid og sidan flutt til
suralshreinsunarstddva. bPar er baxitid finmalad og medhdndlad med natrium hydroxidi
og suralid skilid fra 6drum efnum. Vegna pessarar medhondlunar inniheldur suaral
orlitid natrium.

Al er framleitt med rafgreiningu suréls sem felst i ad kljufa sural i frumefni sin, al (Al)
og surefni (O), med rafstraumi vid haan hita. Forskautin eru ar kolefni sem brennur i
heitu surefninu. Ferlid er pvi samkveemt eftirfarandi efnajéfnu:

2A1,03+3C = 4Al + 3CO2

Til ad framleida 1 t af ali parf um 2 t af surali en til framleidslu pess parf 4-6 t af baxiti.
Auk pess parf um 0,4 t af forskautum, um 15 kg af alfluoridi og 13.000- 15.000 kWst
af raforku.

Sural, alfluorid og forbokud skaut eru ekki flokkud sem hattuleg efni pannig ad
bau séu merkingarskyld og falla pvi ekki undir akvaedi reglugerdar nr. 1050/2017.

i rafgreiningarkerunum fer fram upplausn suralsins i raflausn (mynd 2). Alié er svo
rafgreint ar raflausninni. Raflausnin er krydlit sem er natrium alfldorid. Natrium kemur
inn med suralinu, en fliorid faest med pvi ad baeta alfldoridi Gt i lausnina.
Purrhreinsistdédvarnar hreinsa ryk og vetnisfldorid ar utblaestri fra kerunum med pvi ad
blanda pvi saman vid hreint sural. Pa myndast pad sem kallad er hladid fluoridrikt sural
sem er notad sem hraefni i kerin og vidheldur fluorid innihaldi raflausnarinnar.
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4 tonn af baxiti [ [ 2 tonn af sarali i

0.6 kg af fluor
Hreinsadur Gtblistur
l l 0,8 kg af ryki
13 kg af SO,
Siuhdis 1.600 kg af CO,

. M
Hrgint sardl Efmahwariar
Qp Hw )

SUralsgeymar

Kerreykur

Steypun Blandoin Altdkubill HaTgrmnmqarker ‘\
Crtflutmingur 16 kg AlF,

| I I | 1.5 kg Na.CO
1 tonn af &li Eg a0

Mynd 1 Framleidsluferli ISAL.
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Mynd 2 Uppbygging rafgreiningarkers.

i hverju keri eru morg forskaut og er liftimi peirra 28-30 dagar. Skipt er um forskautin eftir
akvednu kerfi, til deemis 2 skaut a tveggja daga fresti, pannig ad alltaf verdur j6fn aldursdreifing
a skautum i hverju keri. Pa eru tekin Ut 2 skaut i einu og 2 ny sett i stadinn. Skautleifin er
hreinsud og efnid er endurunni® innan ISAL. Skautleifin er brotin nidur og send til endurvinnsilu.
Umfram magn raflausnar er sogin ur kerinu og seld.

Raflausnin med kryolit sem adalefni flokkast sem hattulegt merkingarskylt efni sem
fellur i flokk E2, haettulegt fyrir vatnsumhverfi i 2. undirflokki, langvinn ahrif. Laegri moérk
fyrir magn efna a stadnum i flokki E2 eru 200 tonn og hzerri mérk erum 500 tonn. Aztlad
hamarksmagn raflausnar a svaedinu er taep 450 tonn af fostu efni sem geymt er a premur
stodum. Auk pess er mikid af fljétandi raflausn og eitthvad af skurn i kerum i kerskalum
alversins. Heildarmagn kryolits a 160 ISAL er pvi yfir harri mérkum reglugerdar
nr. 1050/2017.

i skautsmidju eru forbdkud innflutt skaut fest & skautgaffla. Til ad vernda skauttindana gegn
teerandi ahrifum raflausnarinnar er alkragi settur utan um pa, sem sidan er fylltur af kragasalla.
Kragasallinn inniheldur PAH efni. Forskautin eydast smam saman vid rafgreininguna pegar
kolefni i forskautunum hvarfast vid surefni i suralinu og rykur burt sem CO.. begar forskautin
hafa brunnid haefilega mikid eru skautgafflarnir teknir upp og skautleifarnar losadar fra
tindunum med skautbrjéti. Skautgafflarnir eru hreinsadir, gert vid pa og sett a pa ny skaut.

Kragasalli er merkingarskylt efni, en efni med peirri hattuflokkun og hattumerkingu
sem falla ekki undir akvadi reglugerdar nr. 1050/2017.
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Meaalliftimi fodringa i kerum er 4-6 ar. | lok endingartimans eru kerin flutt Gr kerskalunum i
kerfodrunarstéd par sem pau eru endurbyggd. Kerbrotin sem verda til pegar notudu
fédringarnar eru brotnar ur kerunum flokkast sem spilliefni vegna pess ad pau innihalda medal
annars vatnsleysanleg fluorid (F") og syanid (CN°), sem eru heettuleg fyrir ferskvatnslifverur.
Einnig geta myndast eldfim gos pegar vatn kemst i snertingu vié kerbrot.

Kerbrot eru flokkud sem heettuleg fyrir vatnsumhverfi i 3. undirflokk og einnig i 3. undirflokk
fyrir efni og bléndur sem gefa fra sér eldfimar lofttegundir vid snertingu vid vatn.

Kerbrot na pannig ekki flokkun i flokk E2, heettulegt fyrir vatnsumhverfi i 2. undirflokki,
langvinn ahrif eda i flokk 02, efni og blondur sem gefa fra sér eldfimar lofttegundir vid
snertingu vid vatn, 1. undirflokkur. bvi falla kerbrot ekki undir akvaedi reglugerdar nr.
1050/2017.

Jafnframt eru kerbrot flutt i flaedigryfjur jafnédum og pau myndast og pakin par med skeljasandi
i samraemi vid akveedi starfsleyfis og pvi eru engar adgengilegar birgdir.

Vid endurfodrun kera er notadur pjoppusalli til ad pétta med bakskautum, eldfostum steinum
og 60ru efni til ad fodra ker til notkunar i kerskala. Adur var pjoppusalli merkingarskylt
haettulegt efni, en nu er notad efni sem ekki er merkingarskylt.

bjoppusalli sem nu er notadur er ekki merkingarskyldur og fellur pvi ekki undir akvaedi
reglugerédar nr. 1050/2017.

Prépangas er notad i ofna i steypuskala og annars stadar par sem parf ad nota afmarkada
hitagjafa. Gasid er eldfimt og getur ordid sprengifimt efni. Gas er ekki geymt a 168 alversins
heldur er pvi dreift frd& gasbirgdastéd Gasfélagsins i Straumsvik a naestu 166. Komi upp
eldsvodi par pannig ad par geti ordi sprenging getur ordié tjon @ mannvirkjum innan l6dar ISAL.

Gasgeymsla innan I60ar ISAL fellur pvi ekki undir akvaedi reglugerdar nr. 1050/2017, en
propangasgeymsla Gasfélagsins ehf. a naestu 160 er yfir harri mérkum i flokki 18,
fljotandi eldfimar lofttegundir i 1. eda 2. undirflokki (b.m.t. fljétandi jardoliugas) og
jarogas, en harri mork reglugerdarinnar eru 200 tonn. Su geymsla getur skapad haettu
innan l6dar ISAL.

| steypuskala eru notadar steypuvélar til ad umbreyta fliétandi ali fra kerskalunum i bolta eda
alkubba adur en pad er flutt ut. Med pvi ad blanda 68rum efnum eins og magnesium og kisli
ut i 4lid ma fa paer malmbléndur sem vidskiptavinurinn éskar eftir. Til ad fjarlaegja 6hreinindi
og gjall er argongasi blasid i deiglurnar og gjall og skanir skafid ofan af. Einnig fellur til gjall og
skanir i ofnum steypuskala.

Gjall er merkingarskylt par sem pad getur gefid fra sér eldfimar lofttegundir ef pad
kemst i vatn. Gjallid naer hins vegar ekki flokkun i flokk 02, efni og blondur sem gefa
fra sér eldfimar lofttegundir vid snertingu vid vatn, 1. undirflokkur og fellur pvi ekki
undir akvaedi reglugerdar nr. 1050/2017.

Adur var einnig notad klérgas og énnur hzettuleg efni i stad argons, en pad hefur ekki verid
gert i aratugi.

i steypuskala er notud flotaolia, propangas og rafmagn til hitunar. Birgdatankar fyrir flotaoliu
a 160 ISAL eru tveir en einungis annar peirra er i notkun. Hann getur geymt um 900 m?
(hamarks fylling birgdatanka er 800 m®) eda um 700 tonn, en magn & [68inni i dag fer sjaldan
yfir 200 tonn. Birgdatankar eru i afmarkadri oliupré sem rdmar um 957 m3. pPa er notud
disilolia a 6kutaeki og vinnuvélar a svaedi. Disilolia er i afgreidslugeymum a premur stédum.
Adalgeymirinn, sem er i pro milli vinnuvélaverkstaedis og birgdatanka, er um 50 m?, eda langt
undir mérkum reglugerdar nr. 1050/2017. Birgdatankur disiloliu stendur i oliupré sem er 61 m?.
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Flotaolia og disilolia falla undir flokk 34, jardoliuafurdir og annars konar eldsneyti, i
reglugerd nr. 1050/2017. Lasgri mork i flokki 34 eru 2500 tonn og pvi eru oliubirgdir
ISAL fyrir nedan mork reglugerdar nr. 1050/2017.

Onnur olia sem notud er & svaedinu fellur ekki undir akveedi reglugerdar nr. 1050/2017.

Onnur haettuleg efni sem notud er & svaedi ISAL, eru notud i litlu magn og ekki um neitt
umtalsvert birgdahald af peim efnum & svaedinu.

Tafla 1 tekur saman yfirlit um haettuleg efni og audkenningu peirra, magn a stadnum og helstu
ahaettupaetti, sem falla undir akvaedi reglugerdar nr. 1050/2017.

Tafla 2 tekur saman yfirlit um 6énnur haettuleg efni og audkenningu peirra, magn a stadnum og
helstu aheettupeetti, sem skodud voru med tilliti til dkveeda reglugerdar nr. 1050/2017, en na
ekki flokkun samkvaemt akvaedum reglugerdarinnar.
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Tafla 1 Listi yfir haettuleg efni sem falla undir akvaedi reglugerdar nr. 1050/2017 a 160 ISAL eda i nagrenni ISAL.
Heiti an?helt' hae_ttulegs CAS numer | Eiginleikar Medhoéndlun Magn a 160 ST L e H?ettu-
innihaldsefnis pattur
H332 Heettulegt vid innondun.
H372 Skadar liffeeri vid | i o} durtekin vahrif.
HA11 Eitiagrll'fli ia\?:tr\:li hz;f:/:z: f/i:neghrt;; exin vanr Mikil medhondlun milli kerskala 1 og Flokkur E2
Raflausn Krydlit 239-148-8 ! & ' 2. Ferskvatn ekki til stadar og vidtaki 490 tonn dreift a 3 stadi. | Laegri mork 200 tonn Fluorid, haettulegt ferskvatnslifriki
., thsst il sidvar. .
Hreyfanleiki: ,Raflausn dreifist i formi dropaagna. Litil leysni og dreifing. sjor/grunnvatnsstraumur til sjavar Haerri mork 500 tonn
Adsog i utfellingar eda lifreen setlog”.
Prépangas | Prépan/butan 74-98-6 H220 Afar eldfim lofttegund. Gas i lognum t:klr(iur:”j)'?k 50 tonn Eldfimt gas, Sprengihzetta
pang P 106-98-7 H280 Inniheldur lofttegund undir prystingi, getur sprungid vié hitun. & & L gas, spreng
Haerri moérk 200 tonn
Tafla 2 Listi yfir onnur haettuleg efni, sem skodud voru me? tilliti til akvada reglugerdar nr. 1050/2017 a 160 ISAL eda i nagrenni ISAL.
Heiti an?he't' he.ttulegs CAS numer | Eiginleikar Medhondlun Magn 4 160 S T H;attu-
innihaldsefnis pattur
64743-05-1
Skautleif i 6 .
aurear 121575-60-8 | H340 Getur vaId!('S erf(’jagollu.m. Kragasalli er ndi framleiddur utan svaedis. )
Kragasalli | Hanitakolatiara 90640-86-1 | |12o0 Geturvaldid krabbamein. Hjdlaskofla notud til ad taka kragasalla dr stiu | 150 tonn Neer ekki flokkun Bik
& Eimi (dr kolatjoru) H360 Getur haft skadleg ahrif 4 frjosemi eda born i médurkvidi. oJ 4 notkunarstad g ) PAH
B(a)P<0,02% 50-32-8 & '
Brennsluoliur, diselolia H226 Eldfimur vokvi og gufa.
Gasoliur (ur jardoliu), brotnar nidur H304 Getur verid banvaent vid inntéku ef pad kemst i 6ndunarveg. Oftast minna Flokkur 34
med varma, brennisteinssneyddar 68334-30-5 H315 Veldur hiddertingu. Olia getur komid med skipum eda bilum og er en 200 tonn & L . .
, . ke ) , , > . Leegri mork 2.500 tonn | Eldfimur vokvi
Flotaolia med vetni 92045-29-9 H332 Heettulegt vid innondun. deelt & tanka. NU mest med bilum 30 tonn i svaedinu. Haerri mérk 25.000 Oliuefni
Eimi (Ur jardoliu) brennisteinssneydd | 68333-25-5 H351 Grunad um ad geta valdid krabbameini. hverri ferd. Tankar eru { lekavérn. Birgdatankar toasn tmo )
med vetni, létt, brotin nidur med H373 Getur skadad liffaeri vid langvinn eda endurtekin vahrif. um 1400 tonn.
efnahvétum H411 Eitrad Iif i vatni, hefur langvinn ahrif.
. . L, P Brotid er ur kerum i kerbrotast6d, sett i vagna ,
- 0, - 0,
Kerbrot Inniheldur 4-20% fluorid og 0,01- 0,5% syanid (CN). Utskolun veldur = ¢ oo c i fe siaryfiur sem starfraektar erud | S0 Nzer ekki flokkun Fldorid/CN, hattulegt ferskvatnslifriki.
mengun i vatni, getur verid skadlegt umhverfinu ef losad i miklu magni. . . . - flaedigryfjur.
svaedinu. Vidtaki er sjor.
Getur innihaldid al i duftformi, alnitrid i duftformi og alfldorid. Getur
Algall verid eldfimt og haettulegt lifriki i vatni ef losad i miklu magni. Algjalli safnad i geymslu austan vid steypuskala. 50 tonn. Naer ekki flokkun Eldfim gbs sem geta myndast.

Haettulegt heilsu i miklu magni. Getur mengad yfirbordsvatn ef pad
berst i umhverfid. Yfirbordsvatn ekki til stadar - vidtaki sjor.

Sett i gdma og flutt i endurvinnslu prisvar i viku.
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3. Lysing a umhverfi starfsstodvarinnar

3.1 Lega lands og yfirboro

Lo alversins i Straumsvik er vid sj6 vid sunnanverdan Faxafléa par sem morg nutimahraun
hafa runnid til sjavar, sidast arid 1151. Allt land sjavarmegin vid pj6éd-veg 41 hefur verid jafnad
ut og er nu pakid med hraungijalli og fylliefni nema par sem land hefur verid graett grasi eda
0drum grédri. Stor hluti yfirbords lands innan girdingar er einnig pakinn byggingum og bundnu
slitlagi. Mjog punnt jardvegslag er a svaedinu og einkennist pad af mulningi af hraununum sem
verksmidjan stendur a.

3.2 Jaroéfraedi og grunnvatn

ISAL stendur ad mestu & Kapelluhrauni sem rann til sjavar i Straumsvik i gosi arid 1151.
Austurendi kerskalanna og tengivirki stendur & Skulatunshrauni en pad er rumlega 2000 ara
dyngjuhraun. Austan vid Straumsvik nger Skulatunshraun ut i sjo. Allt hraunié er opid og undir
pvi rennur stér grunnvatnsstraumur til sjavar i og vid Straumsvik. Vestan vid Straumsvik er
Hratagjarhraun sem er asetlad um 4000 ara.

Sama grunnvatnsbord er undir eldri hraununum og peim nyrri, en minni grunnvatnsstraumur.
Had grunnvatnsbords sveiflast upp og nidur med sjavarféllum, par sem grunnvatnid er
edlisléttara og flytur ofan a sjonum, en fl6dhaedin er um 4 m. Streymi til sjavar er synt a mynd 3.

/" Grunnvatnshad, m v s. Malikvardi 1:70,000
5 . T @ .
Melikvardi rennslis: 0 1 2 g 4 km
q=10(L - 0,30y’

g=rennsli (m*/s’km)

L=lengd érva (cm)

Mynd 3  Grunnvatnsrennsli undir alver ISAL skv. grunnvatnslikani Vatnaskila.
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3.3 Yfirbordsvatn

Ekkert yfirbordsvatn er a 166 alversins. Regnvatn af pokum og bundnu slitlagi fer i nidurfoll til
sjavar. Jardvegur er gegndraepur og hleypir 6llu regnvatni nidur i grunnvatn.

Vatnafraedi 4 Reykjanesi er sérstaed. Urkoma hripar nidur um gljup hraunin og eru pvi fair leekir
eda votn a yfirbordi. Grunnvatni® kemur vida fram i lindum i fjiérunni og eru sumar peirra ymist
ofan eda nedan sjavarmals eftir stédu sjavarfalla. Vestan alversins eru nokkrar tjarnir i
hrauninu, sem i gaetir fléds og fijéru. Astaeda pess er hversu gropinn berggrunnurinn er. Sjor
fyllir pvi glufur i berginu og til verdur jardsjor, sem ris og hnigur i takt vié sjavarfoll. Grunnvatnid
liggur svo ofan a jardsjonum par sem ferskvatnid er edlisléttara. Vatnsyfirbord tjarnanna
breytist pvi einnig i takt vid sjavarfoll an pess ad beinn samgangur sé a milli tjarnanna og
sjavar. | flestum tilvikum er vatnié ferskt en i 88rum tilvikum isalt, eftir pvi hvar skil ferskvatns
og jardsjavar liggja i tjiérnunum.

3.4 L66

L6d ISAL, par sem nuverandi starfsemi fer fram, var Oll j6fnud ut adur en starfsemi alversins
hofst. Samsida 168inni liggur pjédvegur 41, sem var lagdur & arunum 1960 til 1965.
Framkvaemdir vid alverid i Straumsvik héfust svo arid 1966 og lauk vid fyrsta afanga arid 1969.

Adur en framkveemdir hofust hafdi Kapelluhraunid verid fjarlaegt ad hluta og jafnad nidur og
nytt medal annars sem efni i pjodveg 41, sem var opnadur i naverandi mynd arid 1965. Sa
hluti Kapelluhrauns sem var ésnertur a 163 alversins var nyttur til ad jafna ut 166ina og fylla vid
hafnargardinn. Jardvegur undir alverinu er pvi eiginlega ekki til stadar par sem pad stendur
annars vegar a gjalli ur Kapelluhrauni og hins vegar a gjalli og hraunklépp ur Skulatinshrauni.
Vid framkvaemdir a sidari arum hefur einnig verid flutt inn & svaedid fyllingarefni ur 6drum
namum.

Lod alversins, sunnan pjédvegarins, sem er i dag énotud, er gdmul 6jéfnud efnisnama par
sem upp Ur stendur hledsla par sem kapellan svokallada er. i kring um hana liggur 6jafnad
gjallsveedi par sem 6jafnt grytt yfirbordid einkennist helst af misstéorum gjall-steinum, sem eru
leifar fra eldra malarnami. Vié sudurenda I6darinnar er ISAL med r6d af grunnvatnsholum,
sem nu liggja & smahrygg sem ris upp Ur 168inni. | grunnvatns—holunum er tekid keelivatn til
notkunar i alverinu. Adur var einnig teki® neysluvatn fyrir alveri® Gr holunum en ekki lengur.

3.5 Nagrenni og ahrifasvadi
Straumsvik

Straumsvikin liggur vestan vid alverid og Straumvikurhéfn, sem mest pjonar alverinu og
Gasfélaginu, er nordan alversins. Gasfélagid er med 166 & hafnarsveedinu sjavarmegin vid
alverid. Gasfélagid flytur inn og dreifir propan/butan gasi til notkunar vida um land auk pess
sem ISAL notar gas padan. Fjarleegd gasbirgda fra byggingum a 166 ISAL er um 100 m, en
oliugeymar eru i 200 m fjarlaegd fra gasbirgdum.

| Straumsvik ma sja ferskvatnsstrauminn streyma Gt i sjoinn & lagri sjavarstddu. bar fyrir innan
eru nokkrar tjarnir par sem geetir fl6ds og fjoru. Munur a flodi og fjorum i Straumsvik er oft um
4 metrar.

Straumur

Straumur er baejarstaedid vestan vid Straumsvik. Pad er i um 600 m fjarlaegd fra vesturenda
kerskala alversins. badan liggja fjlmargar leidir ut med Straumsvikinni vestan megin, en
svaedid par er litid snert midad vid naesta nagrenni. Nokkur énnur hids og baejarstzedi voru vid
botn Straumsvikur.
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Geymslusvaoi

Geymslusveaedid liggur ad 166 alversins sunnan megin vid, alveg upp ad borholum alversins
sunnan vid pjédveg 41. Geymslusveedio er teepa 400 m fra kerskalum alversins. Eftir ad pad
var sett upp var akvedid i varudarskyni ad haetta ad nyta vatn ur borholunum sem neysluvatn
fyrir starfsfolk alversins. Sunnan vid geymslusvaedid er kvartmilubraut.

Idnadarsvaedi

I6nadarsvaedi er stadsett austan vid geymslusveedid. bar er ymiss konar starfsemi fjolda fyrir-
teekja. Steerstu fyrirteekin hafa verid brotajarnvinnsla, endurvinnslust6d fyrir urgang,
malbikunarstdd, steypustod, plastframleidslufyrirtaeki, auk ymissa minni malm- og malm-
hadunar fyrirteekja. Einnig eru par ymis pjonustu- og verktakafyrirtaeki. Um tima var par rekinn
stalbraedsluofn tengdur brotamalmvinnslunni.

Medhondlun skélps

A nzestu 166 austan vid alverid, naest sjonum, er nu skélpdaelustéd Hafnarfjardar par sem siudu
skolpi er deelt til sjavar. Deaelustddin er um 400 m fra tengivirki alversins.

Medhondlun urgangs

A idnadarsvaedinu sunnan alversins er stér endurvinnslustéd fyrir irgang. A svaedinu par sem
skolpdeelustodin er nu var adur medhondladur drgangur. Medal annars var urdéadur par
urgangur an leyfis i gjétur i hrauninu. Arid 1998 kviknadi i urganginum sem hafdi verid urdadur

og brann hann i nokkurn tima, sja frétt i Morgunbladinu 4.mars 1998
(https:/ftimarit.is/page/1899799#page/n5/mode/2up).
Golfvollur

Austan vid skoélpdeelustddina er hluti golfvallar Golfklubbsins Keilis, sem liggur nordan vid
idnadarsvaedid. Austan vid idnadarsveedio og golfvdllinn er svo ibuabyggd Hafnarfjardar.

3.6 Heetta a storslysum

Stoérslys vegna medhodndlunar a raflausn, til deemis vegna eldsvoda par sem vatn veeri notad
til ad slokkva eld, veldur eingéngu leka a floridum nidur i grunnvatn og til sjavar en skapar
ekki haettu ut fyrir 168 ISAL. Slys a hverjum geymslustad raflausnar hefur ekki ahrif a4 adra
stadi innan 166ar ISAL.

par sem frarennsli er beint nidur i grunnvatnsstraum til sjavar eda beint til sjavar pa er vidtakinn
sjor. Sjor er nattdrulega saltur med umtalsverda basavirkni. Fluoridstyrkur i sjo er tiltélulega
fastur vid 1,3 mg F/l af sj6 og raedst styrkur fluorids af jénajafnveegi magnesiums og kalsiums
vid flaorid vid syrustigsgildi pH 8,3, sem er syrustig sjavar.

Af starfsemi i nagrenni alversins er pad adeins starfsemi Gasfélagsins sem getur valdi®
storslysi og aukid haettu a slysi i alverinu. Su haetta er mest & nordurhlid alverslédarinnar sem
snyr ad 160 Gasfélagsins.

Onnur starfsemi i nagrenni alversins er ekki i haettu vegna slysa & 166 Gasfélagsins eda a 166
ISAL, og skapar ekki aukna heettu innan 166ar ISAL midad vid peer upplysingar sem ISAL hefur
um starfsemi i nagrenni ISAL.

3.7 Onnur hatta i umhverfis ISAL

Engin énnur efni na flokkun samkvaemt akvaedum reglugerda nr. 1050/2017. Su haetta sem
helst stafar af starfsemi ISAL, annars stadar en a 168 Gasfélagsins, eru eldsvodar i hinum
ymsu byggingum.
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Ekki er talid liklegt ad atburdir hja ISAL valdi mikilli haettu annars stadar.

Haettur vegna natturhamfara, s.s fl6da, jardskjalfa eda eldgosa na ekki flokkun samkvaemt
akvaedum reglugerda nr. 1050/2017, pd svo ad vissulega geti tjéon ISAL ordid umtalsvert.
Vegna slikra patta hefur ISAL unnid sérstakar ahaettugreiningar og vidbragdsaaetlanir sem
ekki eru hluti af pessari skyrslu.

Til ad taka a storslysahaettum, heettu vegna natturuhamfara og haettu vegna eldsvodar hefur
ISAL starfraekt neydarvarnastjorn med formlegum haetti fra 1983. Sja nanar i kafla 5.

4. Skilgreining og greining a slysahattu asamt
forvornum

Af efnum sem geymd eru innan l6dar ISAL er pad adeins raflausn sem er i pad miklu magni
ad pad falli undir akveedi reglugerdar nr. 1050/2017. Onnur haettuleg efni eru annad hvort i
pad litlu magni innan 16dar ISAL ad pau falla ekki undir akveedi reglugerdarinnar eda ad pau
na ekki haettuflokkun sem fellur undir akvaedi reglugerdarinnar.

Utan l6dar ISAL getur versta tilvik a 168 Gasfélagsins haft ahrif innan [66ar ISAL.

4.1 Raflausn

Raflausn er medhdndlud, geymd og notud dreift um starfssvaedi ISAL. Mest er a bradnu formi
i einstdkum kerum i kerskalum alversins, og svo i endurvinnslu og geymslum ISAL. Eins og
rekstri ISAL er hattad pa myndast umfram raflausn sem er seld til vidskiptavina erlendis.
Raflausn er pvi ekki safnad upp i miklu magni & neinum einum stad. Undanfarin ar hefur
geymslustada verid pessi.

e Magn i stium: 120 tonn
e Hafnarsild: 125 tonn
e Undir Klakaholl: 195 tonn

Haettan sem fylgir raflausn er helst efnaGtlosun & flGoridum. Utskolun med vatni hefur litil
ahrif par sem fluorid lekur i pa nidur i grunnvatnsstraum og til sjavar og hefur pvi litil ahrif.

ISAL hefur gert ahzettumat vegna utskolunar a fluoridi til sjavar vegna reglulegrar utskolunar
fra flaedigryfjum alversins. Nidurstadan synir ad dhaetta vegna fluorid utskolunar er litil.
Krydlit brennur ekki, en ef pad kemst i snertingu vid sterkar syrur pa geta myndast
vetnisfliorid gufur sem eru haettulegar félki og mégulega vetnisgas sem er eldfimt. Engar
sterkar syrur i teljanlegu magni eru notadar eda geymdar a 160 ISAL pannig ad slik atvik eru
olikleg.

myndad surar adsteedur sem gaetu skapad heettu & gasmyndun. Slikar adstaedur er ekki
liklegar a 160 ISAL. Flutningur a krydliti fra ISAL til Hollands hefur einu sinni, svo vitad sé,
leitt af sér slika bléndu (sjor + raflausn) og var hluti hafnarinnar i Rotterdam rymdur sékum
sprengi- og efnadtlausnarhaettu. Engum vard meint af i pvi tilviki.

Til ad lagmarka aheettu pa er krydlit geymt dreift um svaedid vid opnar purrar adstaedur,
pannig ad ahaetta vegna mogulegrar bléndunar vid vatn og énnur efni sé i lagmarki.
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Midad vid framangreint pa er storslysaahaetta vegna raflausnar a 166 ISAL i Straumsvik talin
litil.

Oryggisblad fyrir raflausn ISAL er i vidauka C.

4.2 Prépangas

Notkun a prépangasi hja ISAL hefur farid ar 150 — 200 tonnum a ari fyrir rtamum 10 arum
nidur i 50 — 80 tonn a ari sidust 5 ar. Nu er verid ad setja upp propanbrennara a tvo ofna i
steypuskala i stada oliubrennara. Vegna pess mun gasnotkun aukast a naestu arum, en
oliunotkun minnka ad sama skapi.

Gasfélagid flytur um 3000 tonn & ari um gasst6d félagsins i Straumsvik a hverju ari.

Allt pad gas sem ISAL notar er geymt a svaedi Gasstodvarinnar, sem skylt er ad meta
stérslysahaettu vegna pess og hefur framkvaemt slikt mat undanfarin ar.

Prépangas er blanda af prépan og butan & fljétandi formi i tanki undir prystingi. Utan-
adkomandi eldur undir slikum tanki getur valdid pvi ad vokvinn sjééi og gufi upp um leid og
kviknar i honum, en vid pad verdur mikil sprenging (boiling liquid expanding vapor explosion
eda BLEVE).

Propantankarnir a sveedi Gasstodvarinnar eru huldir med jardvegi og pvi erfitt eda a.m.k.
timafrekt ad hita pa med utanadkomandi orkugjafa upp i pad hatt hitastig sem mdgulega
getur valdid sprengingu. Svaedi gasstddvarinnar er vel afgirt fra svaedi ISAL, sem einnig er
girt af fyrir utanadkomandi umferd og jafnframt vaktad allan sélarhringinn. Hardur arekstur a
tankana geeti rofid pa og komid af stad sprengingu. Slikur arekstur bifreida er talinn éliklegur
par sem aka pyrfti & mjég mikilli ferd og af asetningi til ad eiga mdguleika a ad rjufa tankana.
Flugslys geeti b6 komid slikri atburdarras af stad eda ad hraunstraumur feeri yfir tankana.

Jardvegurinn sem er a milli tankanna hindrar dreifingu & eldsneyti og adstreymi surefnis
undir tdnkunum pannig ad pd svo ad pad myndi kvikna i einum og hann springa pa er nanast
omogulegt ad naestu tankar myndu springa samstundis. Jafnframt parf ad hita jardveginn
naegilega til ad ytra byrdi tankanna yrdi ndgu heitt til ad peir myndu springa. Til pess parf
umtalsverda orku. Slikur hiti leitar frekar upp en til hlidar.

Ef sprenging verdur, pa geta afleidingar ordid alvarlegar jafnvel pétt adeins einn tankur
myndi springa. St6din er med fjora tanka sem eru 261 m? hver, eda samanlagt 1044 m?3 og
er mesta magn um 85% hverju sinni. Par sem edlismassi propans er um 508 kg/m3, pa er
heildarmassi hvers og eins tanks ad hamarki um 132 tonn og heildarmagn allt ad 450 tonn.
Haerri mork reglugerdar. 1050/2017 eru 200 tonn.

Pegar slikar sprengingar verda, er mikilvaegt ad atta sig a steerd eldhnattarins sem myndast
vid sprenginguna sjalfa (BLEVE). Ef reiknad er med ad adeins einn tankur springi, pa er
pvermal eldhnattarins um 283 m (r = 141,5 m) fra midju sprengingarinnar. Ef tankarnir veeru
allir reiknadir saman i eina sprengingu, pa ma azetla ad eldhnétturinn yréi um 444 m

(r =222 m) ad pvermali, sja mynd 4.
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Naestu mannvirki ISAL eru um 100 m fra birgdageymum gasstédvarinnar. bvi ma segja ad
ef svo dliklega vildi til ad slik sprenging yrdi, pa myndi hun liklega hafa ahrif & byggingar
ISAL. Folk sem veeri utan dyra yréi einnig fyrir miklum ahrifum vegna geislunarinnar og
héggbylgjunnar.

Engin atvik hja ISAL eda Gasfélaginu hafa ordid sem gaetu komist naleegt pvi ad koma slikri
atburdaras af stad, hvorki af manna voldum né af nattarulegum orsékum.

Mikilvaegt er ad tryggja ad a peim hluta 166ar ISAL sem snyr ad 166 gasstédvarinnar verdi
ekki geymt efni eda bunadur sem geeti kviknad i eda valdid eldsvoda.

Su bygging sem skapar mesta heettu a eldsvoda a 160 Gasfélagsins er skautsmidjan sem er
austan vid suralsgeymanna. Skautin er forbdkud og brenna pvi sjalf haegt, en eldsmatur er
helst i rafmagnskoplum, vokvaoliu og 66rum bunadi. Heetta er pvi helst af neistaflugi og reyk
frekar en hita og geislun.

Mynd 4 Skyringarmynd af pvi svadi sem eldhnétturinn gaeti haft ahrif a. Pvermal innsta
hringsins er 200 m og stakkar radius hans um 100 m par a eftir. Upptok sprengingarinnar er i
midju innsta hringsins.

4.3 Annad

Engin énnur efni na flokkun samkveaemt akvaedum reglugerda nr. 1050/2017. Su haetta sem
helst stafar af starfsemi ISAL, annars stadar en a 166 Gasfélagsinss eru eldsvodar i hinum
ymsu byggingum.

Ekki er tali® liklegt ad atburdir hja ISAL valdi mikilli haettu annars stadar.

Til ad taka a stérslysahaettum, heettu vegna nattiruhamfara og heettu vegna eldsvodar, hefur
ISAL starfraekt neydarvarnastjorn med formlegum heetti fra 1983. Sja nanar i kafla 5.
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5. Varnir og vidbunadur til ad draga ur afleidingum
stoérslyss

ISAL starfraekir neydarvarnastjérn sem i sitja lykilstjérnendur fyrirteekisins. Neydarvarnastjorn
ISAL hefur verid starfraekt med formlegum heetti fra 1983. Neydarvarnastjorn ISAL vinnur
samkveemt verkferlum sem skilgreindir eru i neydarvarnaméppu. Markmid allra adgerda er
ad lagmarka hugsanlegan skada eins mikid og mogulegt er. Neydarvarnastjori ISAL er
forstjori. Verkefni neydarvarnastjornar eru ad stjorna i tilvikum sem teljast geta 6gnad

¢ lifi starfsmanna, verktaka, gesta og annarra adila.
e umhverfinu.

e rekstraroryggi ISAL.

e eignum ISAL.

ISAL hefur starfraekt vidbragdsteymi fra gangsetningu verksmidjunnar og skipa pad nu 30
manns. Vidbragdsteymi ISAL fa m.a. pjalfun i vidbrogdum vid eldsvodum,
umhverfiséhéppum og fyrstu hjalp a starfssvaedi fyrirtaekisins. Markmid vidbragdsteymis
ISAL er ad bregdast vid 6hdppum og veita atvinnuslokkvilidum sérfreediadstod og studning
begar pess er porf. Afingaaaetlanir vidbragdsteymis ISAL sl. priggja ara er i vidauka A.

Reglulegir samradsfundir eru haldnir med Slokkvilidi héfudborgarsvaedisins (SHS) og
Loégreglunni a héfudborgarsvaedinu til ad tryggja gott samstarf og traust upplysingaflaedi.
Einnig eru haldnar sameefingar med pessum sému adilum til ad samreema verkferla og
verklag sem snua ad vidbragdi i neydartilfellum.

Med ofangreinda paetti ad leidarljosi sést ad vidbragdsaaetlanir, pjalfun, fraedsla, eftirfylgd og
mat vegna hugsanlegra slysa/skada er ekki nymaeli hja ISAL.

Samaefingar SHS og ISAL fara reglulega fram ( sja vidauka A ) og eru framkveemdar a.m.k
einu sinni, ar hvert. Samskipti stjornenda SHS og ISAL fara fram a arlegum samradsfundi
og skiptast adilar @ ad boda samradsfundinn og halda hann. Nanari lysing & vidbrégdum
koma fram i brunavarnarazetlun ISAL. Heimsoknir eru framkveemdar pess a milli og hefur
pad verid vidtekin venja pegar ny vakt tekur vid slokkvistddinni i Hafnarfirdi ad han, i
heimsokn til ISAL, fari um svaedid og skodi adstaedur. Pessar heimsoknir styrkja mjog
skilning og tengsl milli adila.

Sjalfvirk eldvarnakerfi ISAL greinast i eldadvérunarkerfi og slokkvikerfi. Eldadvérunarkerfin
samanstanda af reykskynjurum, hitaskynjurum og handbodum, sem allir eru tengdir vi®
eldadvorunartoflu 36201 i hlidskyli. Vid hana eru og tengdar undirtoflur eldadvorunarkerfis i
grunnvatnsdeelustdd og i stjérnherbergi malmhreinsi gaskerfis i Annexi (nafn & byggingu a
168 ISAL).

Fra u.p.b. 700 skynjurum geta borist eldbod til 36201, og birtast pau a ljora og prentara sem
skynjaranumer, skynjarastadsetning og tegund merkis, p.e. slaufubilun, neamnibilun eda
eldur. betta pydir, ad kerfid vaktar sig sjalft. Kerfid er tengt eigin rafgeymi.
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Teikningar syna dmalsetta stadsetningu allra skynjara. beer eru m.a. geymdar i hlidskyli og
& slokkvistdd. A sému stédum er og geymd skra um alla skynjara, sem advérun geta gefid til
36201, sja tilvisun (d). Slokkvikerfin ma greina eftir slokkvimidlinum i vatnsudunarkerfi og
INERGEN gaskerfi.

Steersta slokkvikerfid er i adveitustdd, og er par notad vatn. Kerfid er buid eigin stjorntoflu i
kjallara adveitustdédvar og er unnt ad komast ad henni um neydarlugu a utvegg, ef naudsyn
krefur . Advaranir berast fra pessu kerfi inn & safnadvorun fra adveitustod i hlidskyli, en
jafnframt inn & advaranaskja i hlidskyli, par sem fram kemur, hvad er a seydi.

Vatnsknuin, haveer bjalla fer i gang vid vatnsrennsli i kerfinu.

Ef slékkvikerfi spennanna i 220 kV tengivirki adveitustddvar fer i gang, verdur samtimis
utleysing a peim bunadi, sem i hlut a, og verdur pa ad hluta straumlaust a4 athafnasveedi
ISAL. Fra 66rum vatnsudunarkerfum kemur advorun einvordungu a almennri advaranatéflu
hlidskylis, sem er hardvirud og knuin 60 V rafgeymum i adveitustdd, sja nanar um
slokkvikerfi i gr. 7.2. [ anddyri télvuhuss er sjalfsteed eldadvaranatafla, 36205, sem tengd er
reykskynjurum i 6llum rymum télvuhuss og dreifistédvar 65 (ein bygging). | mikilvagustu
toflum pessarar byggingar er komid fyrir ofurneemum reykskynjurum, sem gefa advaranir a
eldadvaranatoflu 36205 & stjérntoflu INERGEN slokkvikerfisins i dreifistod 65, 65G041-J, &
advaranatoflu i hlidskyli og a advaranaskja par.

A skjanum kemur fram, hvad um er ad vera og hvar i byggingunni. Jafnframt kvikna
snuningsljos utan a byggingunni, ef ofurneem skynjun a sér stad og kviknar & advorunar-
skiltum um yfirvofandi afhleypingu INERGENS eda afhleypingu i gangi.

6. Upplysingar um stjornunarkerfi og skipulag
starfsstodvarinnar vegna stérslysavarna

ISAL er med sampeett umhverfis-, 6ryggis- og gaedastjornunarkerfi sem er vottad samkvaemt
krofum alpjédlegu stédlunum 1ISO 14001, ISO 45001 og ISO 9001. 1SO 45001 er stadall
sem hjalpar fyrirteekjum ad méta sitt eigid heilbrigdis- og éryggisstjérnunarkerfi til ad stjérna
haettum.

i geedakerfi ISAL er sagt til um hvernig eftirfarandi pattum er styrt, eftirlit med innkaupum,
geymslu, medferd peirra efna sem reglugerdin naer yfir og heetta getur skapast af asamt
pjalfun starfsmanna i notkun, medéferd og fyrstu vidbrégdum vid heettustigi. Vidbragdsteymi
ISAL sér um fyrstu vidbrogd ef upp koma haettutilvik eda slys. | bodunarferli hja vidbragds-
teymi ISAL er alltaf Slokkvilid Héfudborgarsvaedisins (SHS) bodad samtimis til Straumsvikur.
Ef SHS kemur ad bjorgun a athafnasvaedinu i Straumsvik tekur SHS yfir alla sveedisstjorn
vegna bjérgunaradgerda en sérfreedingar ISAL hafa pad hlutverk ad starfa med SHS enda
pekking a stadhattum og haettum naudsynleg vid slikar adstaedur. ISAL sér um ad freeda og
pjalfa starfsmenn svo pessum markmidum sé nad.

pjalfun vidbragdsteymis ISAL er samkvaemt medfylgjandi pjalfunarazetlun (sja vidauka A).
Pad eru fimm hépar og maetir hver hépur a 10 afingar a ari. Leerdir slokkvilidsmenn halda
utan um aefingar og fraedslu. buvi til vidbotar fer fram pjalfun i samraemi vid heildar
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aheaettumat svaedisins. Fraedslustjori metur i samradi vid stjérnendur ISAL porf fyrir sértaek
namskeid og setur saman fraedsluaaetiun samkvaemt peirri porf. Par ma nefna ADR
namskeid, geymslu efna, notkun 6éryggisleidbeininga og notkun. bessu til vidbétar fa allir
starfsmenn og verktakar sem eru a svaedinu manadarlega pjalfun a éryggisfundum, ein
klukkustund i senn, samkveemt medfylgjandi t6flu.

Tafla 3 hér ad nedan, synir fost fundarefni dryggisfunda starfsmanna. Fundarefni
viokomandi funda er ekki bundid vid pessi malefni eingdngu. Med pessum lista er einungis
verid ad leggja aherslu a naudsyn pess ad reeda akvedin mal reglubundid.

Tafla 3 Fost fundarefni 6ryggisfunda starfsmanna.

Manudur | Fundarefni

Jandar Rymingar, s6fnunarsvaedi, stadsetning keeliherbergja og umgengni vid pau
og brunasar.

Februar Hifingar og grimunotkun.

Mars Personuhlifar, HEC og arangursrik samskipti.

April Komum i veg fyrir tjon, vinnuvélar og umferd, vinna med handverkfaerum og

P urgangsmal.

Mai Hjolaumferd, dryggismal nylida, rafmagnshaettur og skammhlaupshaetta i
kerskala.

Jani Vinna i haed, hljo6dmerki vegna eldsvoda, rymingarleidir, séfnungarstadir og
urgangsmal.

Juali Hvad er hér-um-bil-slys, keeliherbergi, hitaalag og lekavarnir og efnalekar.

Agust Banaslysahaettur, handameidsl, afengi og vimuefni.
Gonguleidir og personuhlifar, nytt leyfi til pess ad vinna i haed, eldvarnir og

September s . LD
fyrsu vidbrégd, urgangur, havadi og heyrnarvernd.

Oktober Staldradu vid, handameidsli, efnanotkun, einelti, ofbeldi og areiti.

Névember | Lokud rymi, neydarutleysing kerskala og flokkun urgangs.

Desember L|fsnauésynlt-::ggr styrlngar (CRM), malmsprengingar, hljodmerki vegna
eldsvoda og titringsalag.

Ahgettugreining er hluti af gaedakerfi ISAL. Gerd er grein fyrir kréfum i gaedahandbok og
tekur kerfid samhlida a dllum pattum breytinga. Til ad mynda hafa 6ll storf verid ahaettu-
greind. Hlutverk pessarar verklagsreglu er ad gera grein fyrir pvi hvernig ahaettugreiningar
eru framkvaemdar m.t.t. 6ryggis og vinnuumhverfis starfsmanna og umhverfisins vegna
ymissa haettuskilyrda i rekstri fyrirtaekisins, 6venjulegra rekstrarskilyrda og 6happa.
Markmi®id med henni er ad vernda starfsmenn og eignir ISAL.

ISAL hefur & ad skipa eigin neydarvarnastjorn, en i forsvari fyrir henni er forstjori ISAL.
Gefin hefur verid ut sérstok handbdk neydarvarnastjornar og tekur su handbdk a déllum
mogulegum rekstraraféllum.

Stjornkerfi ISAL sem byggir & ISO 9001, ISO 14001 og ISO 45001 er vottad af
vidurkenndum vottunaradila og gefid ut skirteini pvi til stadfestingar. Einnig fer fram innri
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Uttekt sérpjalfads teymis ISAL arlega asamt pvi ad uttektarmenn médurfélagsins gera
reglulega uttekt a éllum ofangreindum pattum. Afrit af vottunum ISAL er i vidauka B.

7. Upplysingar um gerd skyrslunnar

Skyrslan var unnin samkvaemt krofum reglugerdar nr. 1050/2017, um varnir gegn storslysum
af voldum haettulegra efna.

Skyrslan var unnin af Por Témassyni efnaverkfraeding hja Mannvit.

Umsjén med gerd skyrslunnar af halfu ISAL hafdi Kristin bPrastardéttir sérfraedingur i
oryggismalum og hun var yfirfarin af hlutadeigandi adlinum innan ISAL.

Skyrslan byggir & Oryggisskyrslu ISAL sem var endurskodud og Yfirfarin sidast i febraar
2015, en su skyrsla var unnin a grundvelli eldri reglugerdar nr. 160/2007, um storslysavarnir
af voldum haettulegra efna.

Einnig var hofé til hlidsjonar umsokn ISAL um starfsleyfi fra april 2020 og skyrsla um
grunnastand l66ar ISAL sem fylgdi med umsékn um starfsleyfi.
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Vidauki A Afingaaaetlun vidbragdsteymis
ISAL sidustu ar.

Afing Vaktl | Vakt2 |Vakt3 | Vaktd4

1

T.feb | 9.feb | 3.mars 13.feb
2 29 mars |21 mars 23. mars 15. mars
3 18 april |10. april  12.mai |24 april
4 28 april | 30. mai | 22 mai 4 mai

Vakt 5 Maeting Milefni
i 2 h=d Skyndihjalpar-
métuneyti namske1d
- I Skoda byggingar a
15feb | Slokkvistdd ISAT, svaedi
7. mars | Slokkvistod Utkallsefing
26. april | Slokkvistsd Efnalekar
16. mai 2 h=d Brunavarnir
’ mdtuneyti (fraedsla)

Sumarleyfi starfsmanna — valdtirnar skoulu allar skipuleggja eina ®fingu yfir sumarmanuding sem tekour vfir 511 pau
helstu atridi sem vidbragdsteymi ISAL zeti mégulega purft a8 takast 4 vi8. Skyrzla skal unnin um =finguna.

5

5. sept | 7.sept | 29 sept | 11. sept
] 25. 0kt | 17.0kt | 19. okt | 11. okt
7 14 nov | 16.n6v | 8 nov | 10. nov
8 Stefnumaotun / namsferd ‘hopefli
9

Stefnumaotun / namsferd ‘hopefli

13 mars | Slakkvistdd | Vettvangsstjornun

3. okt | Slokkvistdd Biérgun ur 510
2. név | Slokkvistod | Soorar skipulegeja
afingu

Gera upp and, auka

Auglyst sidar pbekkingu, efla
lidsheild
Gera upp and, auka
Auglyst sidar pbekkingu, efla
lidsheild
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Vidauki B Vottun gaedakerfa ISAL

BUREAU VERITAS

Certification

Certification

Avrarded to

RIO TINTO ICELAND LTD.

STRAUMSVIK, HAFNARFIRDI
ICELAND

Burean Veritas certify that the Management System of the above organisation has been
andited and found to be in accordance with the requirements of the management system
standards indicated below

STANDARD

1ISO 9001:2015

SCOFE OF SUFPFLY

PRODUCTION AND SALES OF ALUMINIUM.

Ormgnal Al Doz 30 June 2011

Sukyar # the comttmued serufeciory ghenation of e srgawizstion s Miwageement Tysioe,
shis corepfiose & palid st 30 June 2024

T check the salidty of shir coraifiasne pleare call 2 +61 3 9922 0700
Frrher dariftcmn reparding the soppe of 1his cornificate amd de applcabeliy of the Msmegemens Tysrom reguiroments may ke okvamed by

Cersifime Number: AUD04509-1 m /m‘— D 1 June 2021
v

Andrew Mosdsmors
Wica mm:—u:?:vum Ragicts Mtﬂ.m

Masaging oSice: Fuman Vet Pry Lad, 1433 Sllanuves Road,
Pran Malbcams, Finon, 3207 il B
I officar: Hassan Veras Py Lad, 1/435 Wiliammaxwn Mo,

Picars Rlbcaa e, Wiz, 32007

b o
AREET
(]

\)

VERITAE]
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BUREAU VERITAS

Certification

Certification

Awarded to

RIO TINTO ICELAND LTD.

STRAUMSVIK, HAFNARFIRDI
ICELAND

Burean Veritas certify that the hManagement System of the above organisation has been
andited and fonnd to be in accordance with the requirements of the management system
standards indicated below

STANDARTY

ISO 14001:2015

SCOPFE OF SUPPLY

PRODUCTION AND SALES OF ALUMINIUM.

Crmgenal Asgrmal Dees 30 June 2011

Suskyect 70 the comttmued sarisfctory apevation f the orgamization s Mowmagreent Sy,
shis comsfficie i validanis 30 June 2024

Tz sk .ﬁ!lﬂi‘lyf_’ gf .ﬁi:nrﬁmo‘{_ﬂ.’mr{{ﬂ?kﬁ +61 3 9922 0700
Further dartemtsm raparding the ropte of #hir covtifteste ond the sppboskelay of the Mowag # Systems regus tr muery e oltarwed by
mmznlEny fhe arpEwinstN,

Cerrficsts INaomiber: AUOOAGT0-1 D 1 June 2024
Andrew Mostzmore s
Wica P:ud::—— LA Pacific Ragion JAS _A.Hz

Slasaging oo Buman Verra Pry Led, 1043 Billianurmws Boad,
Pran Malboams, Vicans, 3207
Isrming office: Masssts Veras Py Lad, /4338 Wil e Mok,

Pran Malbcura, Vicana, 1207
e g g

| B-2
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BUREAU VERITAS

Certification

Certification

Awarded fo

RIO TINTO ICELAND LTD.
STRAUMSVIK, HAFNARFIRDI
ICELAND

Bureau Veritas certify that the Management System of the above organisation has been
audited and found to be in accordance with the requirements of the management system standards
indicated below
STANDARD

ISO 45001:2018

SCOPE OF SUPPLY

PRODUCTION AND SALES OF ALUMINIUM.

Original Approval Date: 3 December 2020
Subject fo the confinued safisfachory operation of the aganisation’s Management Sysfem,
s certMcate [s vald L 30 June 2024

To check the wallaly of (s centifcare please cal rel +61 3 9922 0700
Furiher ciarfication regarding the scope of this sarficate and e appicahily of fhe MEnagement Systam equisments may be oianed
by consuiting the arganisation.

Cericate humber AUD04511-1 oare: 1 June 2021

Andrew Mortimore
om0 JAS-ANZ
Waraging ofice: Buresu Verites Py Lid, 3435 \Willamsiown Road, ___e
Port Meiboune, Viciona, 07
Izzuing ofice: Bureau Vertes Pty Lid, 3435 ‘WiNamstown Road,
Port Meiboume, Viciona, 17 =
en g g
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Conforms to Regulation (EC) No. 1907/2006 (REACH), Annex Il, as amended by Commission Regulation (EU)

2015/830 - Europe
SAFETY DATA SHEET

RioTinto

SECTION 1: Identification of the substance/mixture and of the company/

undertaking
1.1 Product identifier
Product name : Cryolite; Electrolytic Bath
Chemical name : trisodium hexafluoroaluminate
Index number : 009-016-00-2
EC number 1 237-410-6
REACH Registration number
Registration number Legal entity
01-2119511565-43-0014 Alcan Aluminium UK Ltd
01-2119511565-43-0015 Aluminium Dunkerque
01-2119511565-43-0016 Alcan Iceland Ltd
CAS number : 13775-53-6
Product code : 209
Product type : Crushed material.
Other means of : Synthetic Cryolite; Trisodium hexafluoroaluminate, Electrolytic Bath with or without
identification Lithium, Crushed electrolytic bath, Smelting electrolytic bath.
Chemical formula : Al-F6.Na3

1.2 Relevant identified uses of the substance or mixture and uses advised against
Material uses : Industrial applications: Aluminium process. Electrolytic reduction process.

Identified uses

Aluminium process. Electrolytic reduction process. SU 0, 14. PC 0, 11, 38. PROCO0, 2, 3, 5, 6, 7, 8a, 8b, 9,10, 13, 14,
15, 21, 22,23, 24, 25, 26. ERC 1, 2, 4, 5, 8a, 8e, 10a, 10b, 11a, 11b, 12a, 12b

1.3 Details of the supplier of the safety data sheet
Rio Tinto Aluminium

Europe-Middle East-Africa:

Tour Reflets CB16

17 place des Reflets

92097 Paris La-Défense Cedex, France
Telephone: +33 1 57 00 20 01

North America:

400-1190 Avenue des Canadiens-de-Montréal,
Montreal, Quebec H3B 0E3, Canada
Telephone: +1 514 848 8000

Asia Pacific:
123 Albert Street, Brisbane, 4000, Australia
Telephone: +61 7 3625 3000 (BH)

12 Marina Boulevard, #20-01

Marina Bay Financial Centre Tower 3
Singapore 018982

Telephone: +65 6679 9000

Date of issue/Date of revision : 07/03/2017 Version - 3.01 1/15



Conforms to Regulation (EC) No. 1907/2006 (REACH), Annex Il - Europe

Cryolite; Electrolytic Bath

SECTION 1: Identification of the substance/mixture and of the company/

undertaking

e-mail address of person
responsible for this SDS

: rta.msds@riotinto.com

1.4 Emergency telephone number

Telephone number

: +44 (0) 1235 239 670 (Rio Tinto Aluminium)

For advice on chemical emergencies, spillages, fires or First Aid.

EU States Emergency Helpdesks: http://echa.europa.eu/help/
nationalhelp_contact_en.asp

SECTION 2: Hazards identification

2.1 Classification of the substance or mixture

Product definition

: Mono-constituent substance

Classification according to Regulation (EC) No. 1272/2008 [CLP/GHS

Acute Tox. 4, H332
Lact., H362

STOT RE 1, H372
Aquatic Chronic 2, H411

The product is classified as hazardous according to Regulation (EC) 1272/2008 as amended.
See Section 16 for the full text of the H statements declared above.
See Section 11 for more detailed information on health effects and symptoms.

2.2 Label elements
Hazard pictograms

Signal word
Hazard statements

Precautionary statements
Prevention

Response

Storage
Disposal

Hazardous ingredients

Supplemental label
elements

Annex XVII - Restrictions
on the manufacture,
placing on the market and
use of certain dangerous
substances, mixtures and
articles

: Danger
: Harmful if inhaled.

May cause harm to breast-fed children.
Causes damage to organs through prolonged or repeated exposure.
Toxic to aquatic life with long lasting effects.

: Obtain special instructions before use. Avoid release to the environment. Do not

breathe dust. Avoid contact during pregnancy or while nursing.

: IF INHALED: Remove person to fresh air and keep comfortable for breathing. Call a

POISON CENTER or physician if you feel unwell.

: Not applicable.
: Dispose of contents and container in accordance with all local, regional, national and

international regulations.

: trisodium hexafluoroaluminate
: Not applicable.

: Not applicable.

Special packaging requirements

Containers to be fitted
with child-resistant
fastenings

: Not applicable.

Date of issue/Date of revision

: 07/03/2017 Version - 3.01 2/15




Conforms to Regulation (EC) No. 1907/2006 (REACH), Annex Il - Europe

Cryolite; Electrolytic Bath

SECTION 2: Hazards identification

Tactile warning of danger

2.3 Other hazards

Substance meets the
criteria for PBT according
to Regulation (EC) No.
1907/2006, Annex Xl
Substance meets the
criteria for vPvB according
to Regulation (EC) No.
1907/2006, Annex XIlil
Other hazards which do
not result in classification

: Not applicable.

: Not applicable.

: Not applicable.

: None known.

SECTION 3: Composition/information on ingredients

3.1 Substances

: Mono-constituent substance

Index: 004-001-00-7

Acute Tox. 2, H330

Skin Irrit. 2, H315

Eye Irrit. 2, H319

Skin Sens. 1, H317

Carc. 1B, H350i (inhalation)
STOT SE 3, H335
(Respiratory tract irritation)
STOT RE 1, H372 (lungs)
(inhalation)

Aquatic Acute 1, H400
Aquatic Chronic 2, H411

See Section 16 for the full
text of the H statements
declared above.

Product/ingredient name Identifiers % Regulation (EC) No. Type
1272/2008 [CLP]

trisodium hexafluoroaluminate |REACH #: 75-85 Acute Tox. 4, H332 (Al
01-2119511565-43 Lact., H362
EC: 237-410-6 STOT RE 1, H372 (oral)
CAS: 13775-53-6 STOT RE 1, H372 (inhalation)
Index: 009-016-00-2 Aquatic Chronic 2, H411

aluminium fluoride EC: 232-051-1 7-13 Not classified. [B]
CAS: 7784-18-1

calcium fluoride EC: 232-188-7 1-8 Not classified. [B]
CAS: 7789-75-5

aluminium oxide REACH #: 0-8 Not classified. [B]
01-2119529248-35
EC: 215-691-6
CAS: 1344-28-1

lithium fluoride EC: 232-152-0 0-3 Acute Tox. 3, H301 [B]
CAS: 7789-24-4

carbon EC: 231-153-3 0-2 Not classified. [B]
CAS: 7440-44-0

beryllium compounds EC: 231-150-7 0-0.02 Acute Tox. 3, H301 [B]

There are no additional ingredients present which, within the current knowledge of the supplier, are classified and

contribute to the classification of the substance and hence require reporting in this section.

Type

[A] Constituent

[B] Impurity

[C] Stabilising additive

Occupational exposure limits, if available, are listed in Section 8.

Date of issue/Date of revision

: 07/03/2017

Version - 3.01 3/15




Conforms to Regulation (EC) No. 1907/2006 (REACH), Annex Il - Europe

Cryolite; Electrolytic Bath

SECTION 4: First aid measures

4.1 Description of first aid measures

Eye contact

Inhalation

Skin contact

Ingestion

Protection of first-aiders

: Immediately flush eyes with plenty of water, occasionally lifting the upper and lower

eyelids. Check for and remove any contact lenses. Continue to rinse for at least 20
minutes. Get medical attention following exposure or if feeling unwell.

: For dust exposure: If irritation or other pulmonary symptoms persist, seek medical

attention.

In case of gas and fumes exposure. Remove victim to fresh air and keep at restin a
position comfortable for breathing. If not breathing, if breathing is irregular or if
respiratory arrest occurs, provide artificial respiration or oxygen by trained personnel.
It may be dangerous to the person providing aid to give mouth-to-mouth resuscitation.
Get medical attention following exposure or if feeling unwell. If necessary, call a
poison center or physician. If unconscious, place in recovery position and get
medical attention immediately. Maintain an open airway. Loosen tight clothing such
as a collar, tie, belt or waistband.

: Flush contaminated skin with plenty of water. Remove contaminated clothing and

shoes. Continue to rinse for at least 20 minutes. Get medical attention following
exposure or if feeling unwell. Wash clothing before reuse. Clean shoes thoroughly
before reuse.

: Wash out mouth with water. Remove dentures if any. Remove victim to fresh air and

keep at rest in a position comfortable for breathing. If material has been swallowed
and the exposed person is conscious, give small quantities of water to drink. Stop if
the exposed person feels sick as vomiting may be dangerous. Do not induce
vomiting unless directed to do so by medical personnel. If vomiting occurs, the head
should be kept low so that vomit does not enter the lungs. Get medical attention
following exposure or if feeling unwell. Never give anything by mouth to an
unconscious person. If unconscious, place in recovery position and get medical
attention immediately. Maintain an open airway. Loosen tight clothing such as a
collar, tie, belt or waistband.

: No action shall be taken involving any personal risk or without suitable training. If it is

suspected that fumes are still present, the rescuer should wear an appropriate mask
or self-contained breathing apparatus. It may be dangerous to the person providing
aid to give mouth-to-mouth resuscitation.

4.2 Most important symptoms and effects, both acute and delayed

Over-exposure signs/symptoms

Eye contact
Inhalation

Skin contact

Ingestion

: Dust or emitted gas at high temperature may irritate eyes.

Irritation at high concentration. Repeated high exposure by inhalation or ingestion
may cause fluorosis.

Adverse symptoms may include the following:

reduced foetal weight

increase in foetal deaths

skeletal malformations

Irritation when moist and hot.

Adverse symptoms may include the following:
reduced foetal weight

increase in foetal deaths

skeletal malformations

: Fluorosis possible at very high or repeated intake.

Adverse symptoms may include the following:
reduced foetal weight

increase in foetal deaths

skeletal malformations

4.3 Indication of any immediate medical attention and special treatment needed

Notes to physician

Specific treatments

: Treat symptomatically. Contact poison treatment specialistimmediately if large

quantities have been ingested or inhaled.

: No specific treatment.

Date of issue/Date of revision

: 07/03/2017 Version - 3.01 4/15




Conforms to Regulation (EC) No. 1907/2006 (REACH), Annex Il - Europe
Cryolite; Electrolytic Bath

SECTION 5: Firefighting measures

5.1 Extinguishing media

Suitable extinguishing : Use an extinguishing agent suitable for the surrounding fire.
media

Unsuitable extinguishing : None known.

media

5.2 Special hazards arising from the substance or mixture

Hazards from the : This material is toxic to aquatic life with long lasting effects. Fire water contaminated

substance or mixture with this material must be contained and prevented from being discharged to any
waterway, sewer or drain.

Hazardous combustion : Emits fluoride fumes and hydrogen fluoride (a toxic and corrosive gas) on contact

products with strong acids or if heated at temperatures higher than 500°C in moist air.

5.3 Advice for firefighters

Special protective actions : Promptly isolate the scene by removing all persons from the vicinity of the incident if

for fire-fighters there is a fire. No action shall be taken involving any personal risk or without suitable
training.

Special protective : Fire-fighters should wear appropriate protective equipment and self-contained

equipment for fire-fighters breathing apparatus (SCBA) with a full face-piece operated in positive pressure

mode. Clothing for fire-fighters (including helmets, protective boots and gloves)
conforming to European standard EN 469 will provide a basic level of protection for
chemical incidents.

SECTION 6: Accidental release measures

6.1 Personal precautions, protective equipment and emergency procedures

For non-emergency : No action shall be taken involving any personal risk or without suitable training.

personnel Evacuate surrounding areas. Keep unnecessary and unprotected personnel from
entering. Do not touch or walk through spilt material. Provide adequate ventilation.
Wear appropriate respirator when ventilation is inadequate. Put on appropriate
personal protective equipment.

For emergency responders : If specialised clothing is required to deal with the spillage, take note of any
information in Section 8 on suitable and unsuitable materials. See also the
information in "For non-emergency personnel".

6.2 Environmental : Avoid dispersal of spilt material and runoff and contact with soil, waterways, drains

precautions and sewers. Inform the relevant authorities if the product has caused environmental
pollution (sewers, waterways, soil or air). Water polluting material. May be harmful
to the environment if released in large quantities. Collect spillage.

6.3 Methods and material for containment and cleaning up

Small spill : Move containers from spill area. Vacuum or sweep up material and place in a
designated, labelled waste container. Dispose of via a licensed waste disposal
contractor. Recycle, if possible.

Large spill : Move containers from spill area. Approach the release from upwind. Prevent entry
into sewers, water courses, basements or confined areas. Vacuum or sweep up
material and place in a designated, labelled waste container. Dispose of via a
licensed waste disposal contractor. Note: see Section 1 for emergency contact
information and Section 13 for waste disposal. Recycle, if possible.

6.4 Reference to other : See Section 1 for emergency contact information.
sections See Section 8 for information on appropriate personal protective equipment.
See Section 13 for additional waste treatment information.

Date of issue/Date of revision . 07/03/2017 Version - 3.01 5/15



Conforms to Regulation (EC) No. 1907/2006 (REACH), Annex Il - Europe
Cryolite; Electrolytic Bath

SECTION 7: Handling and storage

The information in this section contains generic advice and guidance. The list of Identified Uses in Section 1 should be
consulted for any available use-specific information provided in the Exposure Scenario(s).

7.1 Precautions for safe handling

Protective measures : Put on appropriate personal protective equipment (see Section 8). Avoid contact with
eyes, skin and clothing. Avoid release to the environment. Use only with adequate
ventilation. Wear appropriate respirator when ventilation is inadequate. Keep in the
original container or an approved alternative made from a compatible material, kept
tightly closed when not in use. Empty containers retain product residue and can be
hazardous. Do not reuse container.

Advice on general : Eating, drinking and smoking should be prohibited in areas where this material is

occupational hygiene handled, stored and processed. Workers should wash hands and face before eating,
drinking and smoking. Remove contaminated clothing and protective equipment
before entering eating areas. See also Section 8 for additional information on
hygiene measures.

7.2 Conditions for safe storage, including any incompatibilities

Store in accordance with local regulations. Store in a dry, cool and well-ventilated area, away from incompatible
materials (see Section 10). Keep container tightly closed and sealed until ready for use. Containers that have been
opened must be carefully resealed and kept upright to prevent leakage. Do not store in unlabelled containers. Use
appropriate containment to avoid environmental contamination.

Seveso Directive - Reporting thresholds (in tonnes)
Danger criteria

Category Notification and MAPP | Safety report threshold
threshold
E2: Hazardous to the aquatic environment - Chronic 2 200 500

7.3 Specific end use(s)

Recommendations : Not available.
Industrial sector specific : Not available.
solutions

SECTION 8: Exposure controls/personal protection

8.1 Control parameters

Occupational exposure limits

The information in this section contains generic advice and guidance. The list of Identified Uses in Section 1 should be
consulted for any available use-specific information provided in the Exposure Scenario(s).

Product/ingredient name Exposure limit values

trisodium hexafluoroaluminate ACGIH TLV (United States, 3/2016).
TWA: 2.5 mg/m?, (as F) 8 hours.
TWA: 1 mg/m?® 8 hours. Form: Respirable fraction
aluminium fluoride EU OEL (Europe, 12/2009). Notes: list of indicative
occupational exposure limit values

TWA: 2.5 mg/m?, (as F) 8 hours.

aluminium oxide ACGIH TLV (United States, 3/2016).
TWA: 1 mg/m?® 8 hours. Form: Respirable fraction
calcium fluoride EU OEL (Europe, 12/2009). Notes: list of indicative

occupational exposure limit values

TWA: 2.5 mg/m? 8 hours.
lithium fluoride EU OEL (Europe, 12/2009). Notes: list of indicative
occupational exposure limit values

TWA: 2.5 mg/m? 8 hours.
beryllium compounds ACGIH TLV (United States, 3/2016). Inhalation sensitiser
TWA: 0.00005 mg/m?, (as Be) 8 hours. Form: Inhalable fraction

Date of issue/Date of revision . 07/03/2017 Version - 3.01 6/15



Conforms to Regulation (EC) No.

1907/2006 (REACH), Annex Il - Europe

Cryolite; Electrolytic Bath

SECTION 8: Exposure controls/personal protection

Recommended monitoring
procedures

: If this product contains ingredients with exposure limits, personal, workplace

atmosphere or biological monitoring may be required to determine the effectiveness
of the ventilation or other control measures and/or the necessity to use respiratory
protective equipment. Reference should be made to monitoring standards, such as
the following: European Standard EN 689 (Workplace atmospheres - Guidance for
the assessment of exposure by inhalation to chemical agents for comparison with
limit values and measurement strategy) European Standard EN 14042 (Workplace
atmospheres - Guide for the application and use of procedures for the assessment of
exposure to chemical and biological agents) European Standard EN 482
(Workplace atmospheres - General requirements for the performance of procedures
for the measurement of chemical agents) Reference to national guidance
documents for methods for the determination of hazardous substances will also be
required.

DNELs/DMELs
Product/ingredient name Type Exposure Value Population Effects
trisodium hexafluoroaluminate DNEL |Short term 99.8 mg/m?| Workers Systemic
Inhalation
DNEL |Short term 99.8 mg/m3| Workers Local
Inhalation
DNEL |(Long term Dermal | 1020 mg/ | Workers Systemic
kg bw/day
DNEL |(Long term 0.1 mg/m*® | Workers Local
Inhalation

PNECs
No PNECs available

8.2 Exposure controls
Appropriate engineering
controls

Individual protection measures
Hygiene measures

Eyel/face protection

Skin protection
Hand protection
Body protection

Other skin protection

Respiratory protection

Environmental exposure
controls

: Use only with adequate ventilation. Use process enclosures, local exhaust

ventilation or other engineering controls to keep worker exposure to airborne
contaminants below any recommended or statutory limits.

: Wash hands, forearms and face thoroughly after handling chemical products, before

eating, smoking and using the lavatory and at the end of the working period.
Appropriate techniques should be used to remove potentially contaminated clothing.
Wash contaminated clothing before reusing. Ensure that eyewash stations and
safety showers are close to the workstation location.

: Safety eyewear complying with an approved standard should be used when a risk

assessment indicates this is necessary to avoid exposure to liquid splashes, mists,
gases or dusts. If contact is possible, the following protection should be worn,
unless the assessment indicates a higher degree of protection: safety glasses with
side-shields. Recommended: Safety glasses.

: Wear suitable gloves.
: Personal protective equipment for the body should be selected based on the task

being performed and the risks involved and should be approved by a specialist
before handling this product. Recommended: overall

: Appropriate footwear and any additional skin protection measures should be

selected based on the task being performed and the risks involved and should be
approved by a specialist before handling this product.

: Based on the hazard and potential for exposure, select a respirator that meets the

appropriate standard or certification. Respirators must be used according to a
respiratory protection program to ensure proper fitting, training, and other important
aspects of use.

: Emissions from ventilation or work process equipment should be checked to ensure

they comply with the requirements of environmental protection legislation. In some
cases, fume scrubbers, filters or engineering modifications to the process equipment
will be necessary to reduce emissions to acceptable levels.
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Conforms to Regulation (EC) No. 1907/2006 (REACH), Annex Il - Europe

Cryolite; Electrolytic Bath

SECTION 8: Exposure controls/personal protection

Personal protective o

equipment (Pictograms)
SECTION 9: Physical and chemical properties

9.1 Information on basic physical and chemical properties

Appearance

Physical state : Solid.

Colour : Grey.

Odour : Odourless.
Odour threshold : Not applicable.
pH : Not applicable.

Melting point/freezing point
Initial boiling point and boiling
range

Flash point

Evaporation rate

Flammability (solid, gas)
Upper/lower flammability or
explosive limits

Vapour pressure

Vapour density

: 950 t0 970°C
: Not applicable.

: Not applicable.
: Not applicable.
: Not applicable.
: Not applicable.

: Not applicable.
: Not applicable.

Relative density 121

Solubility(ies) : Insoluble in the following materials: cold water.
Partition coefficient: n-octanol/ : Not applicable.

water

Auto-ignition temperature : Not applicable.
: Not applicable.
: Not applicable.
: Not applicable.

: Not applicable.

Decomposition temperature
Viscosity

Explosive properties
Oxidising properties

9.2 Other information
Solubility in water
Molecular weight

: Not applicable.
1 209.95 g/mole
No additional information.

SECTION 10: Stablllty and reactivity

10.1 Reactivity : Emits fluoride fumes and hydrogen fluoride (a toxic and corrosive gas) on contact

with strong acids or if heated at temperatures higher than 500°C in moist air.

10.2 Chemical stability : The product is stable.

10.3 Possibility of
hazardous reactions

: Under normal conditions of storage and use, hazardous reactions will not occur.

10.4 Conditions to avoid Emits fluoride fumes and hydrogen fluoride (a toxic and corrosive gas) on contact

with strong acids or if heated at temperatures higher than 500°C in moist air.
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Conforms to Regulation (EC) No. 1907/2006 (REACH), Annex Il - Europe

Cryolite; Electrolytic Bath

SECTION 10: Stability and reactivity

10.5 Incompatible materials

10.6 Hazardous
decomposition products

: Incompatible with some strong acids. Keep away from heat.

should not be produced.

: Under normal conditions of storage and use, hazardous decomposition products

SECTION 11: Toxicological information

11.1 Information on toxicological effects

Acute toxicity
Product/ingredient name Result type Species Dose Exposure
trisodium hexafluoroaluminate LD50 Oral Rat 4470 ug/kg Sprague- |-

Dawley rats (4hr)

Conclusion/Summary

Irritation/Corrosion
Conclusion/Summary
Skin
Eyes
Respiratory
Sensitisation
Conclusion/Summary
Skin
Respiratory
Mutagenicity
Conclusion/Summary

Carcinogenicity
Conclusion/Summary

Reproductive toxicity
Conclusion/Summary

Teratogenicity
Conclusion/Summary
Specific target organ toxicit
Not available.

Specific target organ toxicit

burns.

: Non-irritating to the skin.
: Non-irritating to the eyes.
: Non-irritating to the respiratory system.

: Non-sensitiser to skin.

: No known significant effects or critical hazards.

: No mutagenic effect.

: No carcinogenic effect.

: Not considered to be toxic to the reproductive system.

: No teratogenic effect.
single exposure

repeated exposure

: May be irritating to eyes and respiratory system. Heated material can cause thermal

Product/ingredient name Category Route of Target organs
exposure
trisodium hexafluoroaluminate Category 1 Not determined |Not determined

Aspiration hazard
Not available.

Information on likely routes
of exposure
Potential acute health effects
Eye contact
Inhalation
Skin contact
Ingestion

: Routes of entry anticipated: Inhalation.

: May cause eye irritation.

: Harmful if inhaled.

: No known significant effects or critical hazards.
: No known significant effects or critical hazards.

Symptoms related to the physical, chemical and toxicological characteristics

Eye contact

: Dust or emitted gas at high temperature may irritate eyes.

Date of issue/Date of revision
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Conforms to Regulation (EC) No. 1907/2006 (REACH), Annex Il - Europe
Cryolite; Electrolytic Bath

SECTION 11: Toxicological information

Inhalation : lIrritation at high concentration. Repeated high exposure by inhalation or ingestion
may cause fluorosis.
Adverse symptoms may include the following:
reduced foetal weight
increase in foetal deaths
skeletal malformations

Skin contact : Irritation when moist and hot.
Adverse symptoms may include the following:
reduced foetal weight
increase in foetal deaths
skeletal malformations

Ingestion : Fluorosis possible at very high or repeated intake.
Adverse symptoms may include the following:
reduced foetal weight
increase in foetal deaths
skeletal malformations

Delayed and immediate effects as well as chronic effects from short and long-term exposure
Short term exposure

Potential immediate : May be irritating to eyes and respiratory system.
effects
Potential delayed effects : Not available.
Long term exposure
Potential immediate : Not available.
effects
Potential delayed effects : Repeated high exposure by inhalation or ingestion may cause fluorosis.

Potential chronic health effects

Conclusion/Summary : Prolonged overexposure to fluorides may increase fluoride content of bones and
teeth, and may result in fluorosis, with mottling of teeth (in children) and brittleness of
bones. High exposure to Beryllium caused by dust and fumes inhalation may cause
sensitization. Beryllium sensitization may result in a serious progressive chronic lung
disease called Chronic Beryllium Disease (CBD) or berylliosis. Prolonged contact
may result in skin irritation and rashes. May cause harm to breast-fed children.

General : Causes damage to organs through prolonged or repeated exposure.
Carcinogenicity : No known significant effects or critical hazards.
Mutagenicity : No known significant effects or critical hazards.
Teratogenicity : No known significant effects or critical hazards.
Developmental effects : May cause harm to breast-fed children.
Fertility effects : No known significant effects or critical hazards.
Other information : Not available.

SECTION 12: Ecological information

12.1 Toxicity
Product/ingredient name Test Result Species Exposure
trisodium hexafluoroaluminate - Acute EC50 5 mg/l Fresh water | Crustaceans - 48 hours
Simocephalus serrulatus -
Larvae
- Acute EC50 10 mg/l Fresh Daphnia - Daphnia pulex - 48 hours
water Larvae
- Acute LC50 47 mg/l Fresh Fish - Oncorhynchus mykiss |96 hours
water
Conclusion/Summary : No known significant effects or critical hazards.
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Conforms to Regulation (EC) No. 1907/2006 (REACH), Annex Il - Europe

Cryolite; Electrolytic Bath

SECTION 12: Ecological information

12.2 Persistence and degradability

Conclusion/Summary

: Not applicable.

Product/ingredient name

Aquatic half-life Photolysis Biodegradability

trisodium
hexafluoroaluminate

- Not readily

12.3 Bioaccumulative potential

Not available.

12.4 Mobility in soil

Soil/water partition
coefficient (Koc)

Mobility

: 603 to 6502

. Slight

12.5 Results of PBT and vPvB assessment

PBT

vPvB

12.6 Other adverse effects

: Not applicable.

P: Not available. B: Not available. T: Not available.

: Not applicable.

vP: Not available. vB: Not available.

: No known significant effects or critical hazards.

SECTION 13: Disposal considerations

The information in this section contains generic advice and guidance. The list of Identified Uses in Section 1 should be
consulted for any available use-specific information provided in the Exposure Scenario(s).

13.1 Waste treatment methods

Product
Methods of disposal

Hazardous waste

: The generation of waste should be avoided or minimised wherever possible.

Significant quantities of waste product residues should not be disposed of via the foul
sewer but processed in a suitable effluent treatment plant. Dispose of surplus and
non-recyclable products via a licensed waste disposal contractor. Disposal of this
product, solutions and any by-products should at all times comply with the
requirements of environmental protection and waste disposal legislation and any
regional local authority requirements.

. Yes.

European waste catalogue (EWC)

Waste code

Waste designation

10 03 04*

primary production slags

Packaging
Methods of disposal

Special precautions

: The generation of waste should be avoided or minimised wherever possible. Waste

packaging should be recycled. Incineration or landfill should only be considered
when recycling is not feasible.

: Care should be taken when handling emptied containers that have not been cleaned

or rinsed out.
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Conforms to Regulation (EC) No. 1907/2006 (REACH), Annex Il - Europe

Cryolite; Electrolytic Bath

SECTION 14: Transport information

SUBSTANCE, SOLID,
N.O.S. (trisodium
hexafluoroaluminate)

SUBSTANCE, SOLID,
N.O.S. (trisodium
hexafluoroaluminate)

SUBSTANCE, SOLID,
N.O.S. (trisodium
hexafluoroaluminate)

ADR/RID ADN IMDG IATA
14.1 UN number UN3077 3077 UN3077 UN3077
14.2 UN proper ENVIRONMENTALLY |ENVIRONMENTALLY |ENVIRONMENTALLY |ENVIRONMENTALLY
shipping name HAZARDOUS HAZARDOUS HAZARDOUS HAZARDOUS

SUBSTANCE, SOLID,
N.O.S. (trisodium
hexafluoroaluminate)

14.3 Transport
hazard class(es)

9

14.4 Packing group

dangerous good when
transported in sizes of
<5 L or <5 kg,

provided the
packagings meet the
general provisions of 4.
1.1.1,4.1.1.2 and 4.1.
141t04.1.1.8.

Hazard identification
number
90

Limited quantity
LQ5

274, 335, 375, 601

Tunnel code

(E)

dangerous good when
transported in sizes of
<5 L or <5Kkg,

provided the
packagings meet the
general provisions of 4.
1.1.1,41.1.2and 4.1.
1.41t04.1.1.8.

Special provisions
274, 335, 375, 601

dangerous good when
transported in sizes of
<5 L or <5 Kkg,

provided the
packagings meet the
general provisions of 4.
1.1.1,41.1.2and 4.1.
1.41t04.1.1.8.

Emergency

schedules (EmS
F-A, S-F

274, 335, 966, 967,

969

14.5 Yes. Yes. Yes. Yes.
Environmental

hazards

Additional This product is not This product is not This product is not This product is not
information regulated as a regulated as a regulated as a regulated as a

dangerous good when
transported in sizes of
<5 L or <5Kkg,

provided the
packagings meet the
general provisions of 5.
0.2.4.1,5.0.2.6.1.1

and 5.0.2.8.

Passenger and
Cargo Aircraft
Quantity limitation: 400
kg

Packaging instructions:
956

Cargo Aircraft Only
Quantity limitation: 400
kg

Packaging instructions:
956

Limited Quantities -
Passenger Aircraft
Quantity limitation: 30
kg

Packaging instructions:
Y956

Special provisions
A97, A158, A179,

A197

14.6 Special precautions for

user

14.7 Transport in bulk

according to Annex Il of
Marpol and the IBC Code

: Not applicable.

: Not applicable.
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Conforms to Regulation (EC) No. 1907/2006 (REACH), Annex Il - Europe

Cryolite; Electrolytic Bath

SECTION 15: Regulatory information

15.1 Safety, health and environmental regulations/legislation specific for the substance or mixture

EU Regulation (EC) No. 1907/2006 (REACH)

Annex XIV - List of substances subject to authorisation
Annex XIV

None of the components are listed.

Substances of very high concern
None of the components are listed.

Annex XVII - Restrictions  : Not applicable.
on the manufacture,

placing on the market and

use of certain dangerous

substances, mixtures and

articles

Other EU regulations
Industrial emissions : Not listed
(integrated pollution
prevention and control) -
Air
Industrial emissions : Not listed
(integrated pollution
prevention and control) -

Water

Ozone depleting substances (1005/2009/EU)
Not listed.

Prior Informed Consent (PIC) (649/2012/EU)
Not listed.

Seveso Directive
This product is controlled under the Seveso Directive.

Danger criteria

Category

E2: Hazardous to the aquatic environment - Chronic 2

International regulations
Chemical Weapon Convention List Schedules I. Il & lll Chemicals
Not listed.

Montreal Protocol (Annexes A, B, C, E)
Not listed.

Stockholm Convention on Persistent Organic Pollutants
Not listed.

Rotterdam Convention on Prior Informed Consent (PIC)
Not listed.

UNECE Aarhus Protocol on POPs and Heavy Metals
Not listed.

International lists
National inventory

Australia : This material is listed or exempted.
Canada : This material is listed or exempted.
China : This material is listed or exempted.
Japan : Japan inventory (ENCS): Not determined.

Japan inventory (ISHL): Not determined.
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Conforms to Regulation (EC) No. 1907/2006 (REACH), Annex Il - Europe

Cryolite; Electrolytic Bath

SECTION 15: Regulatory information

Malaysia :
New Zealand
Philippines
Republic of Korea
Taiwan

Turkey

United States

15.2 Chemical safety
assessment

Not determined.

: This material is listed or exempted.
: This material is listed or exempted.
: This material is listed or exempted.
: This material is listed or exempted.
: This material is listed or exempted.
: This material is listed or exempted.

: Complete.

SECTION 16: Other information

P Indicates information that has changed from previously issued version.

Abbreviations and acronyms

: ATE = Acute Toxicity Estimate

CLP = Classification, Labelling and Packaging Regulation [Regulation (EC) No.
1272/2008]

DMEL = Derived Minimal Effect Level

DNEL = Derived No Effect Level

EUH statement = CLP-specific Hazard statement

IMSBC = International Maritime Solid Bulk Cargoes Code

PBT = Persistent, Bioaccumulative and Toxic

PNEC = Predicted No Effect Concentration

RRN = REACH Registration Number

vPvB = Very Persistent and Very Bioaccumulative

Procedure used to derive the classification according to Regulation (EC) No. 1272/2008 [CLP/GHS

Classification

Justification

Acute Tox. 4, H332
Lact., H362

STOT RE 1, H372
Aquatic Chronic 2, H411

On basis of test data
Expert judgment
Expert judgment
Expert judgment

Full text of abbreviated H statements

H332
H362
H372

H411

Harmful if inhaled.

May cause harm to breast-fed children.

Causes damage to organs through prolonged or repeated
exposure.

Toxic to aquatic life with long lasting effects.

Full text of classifications [CLP/GHS]

Acute Tox. 4, H332
Aquatic Chronic 2, H411
Lact., H362

STOT RE 1, H372

ACUTE TOXICITY (inhalation) - Category 4

LONG-TERM AQUATIC HAZARD - Category 2

REPRODUCTIVE TOXICITY - Effects on or via lactation

SPECIFIC TARGET ORGAN TOXICITY - REPEATED EXPOSURE
- Category 1

Additional information

: SUO Other

SU14 Manufacture of basic metals, including alloys

PCO0 Other

PC11 Explosives

PC38 Welding and soldering products (with flux coatings or flux cores), flux products
PROCO0 Other

PROC2 Use in closed, continuous process with occasional controlled exposure
PROC3 Use in closed batch process (synthesis or formulation)

PROCS5 Mixing or blending in batch processes for formulation of preparations and
articles (multistage and/or significant contact)

PROCS6 Calendering operations

PROCY7 Spraying in industrial settings and applications

PROCS8a Transfer of substance or preparation (charging/discharging) from/to vessels/
large containers at non-dedicated facilities
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Conforms to Regulation (EC) No. 1907/2006 (REACH), Annex Il - Europe

Cryolite; Electrolytic Bath

SECTION 16: Other information

Date of issue/ Date of
revision

Date of previous issue
Version

Europe [/ 4.8 / EN-GB
Notice to reader

PROCS8b Transfer of substance or preparation (charging/discharging) from/to vessels/
large containers at dedicated facilities

PROC9 Transfer of substance or preparation into small containers (dedicated filling
line, including weighing)

PROC10 Roller application or brushing of adhesive and other coating

PROC13 Treatment of articles by dipping and pouring

PROC14 Production of preparations or articles by tabletting, compression, extrusion,
pelletisation

PROC15 Use a laboratory reagent

PROC21 Low energy manipulation of substances bound in materials and/or articles
PROC22 Potentially closed processing operations (with minerals) at elevated
temperature

PROCZ23 Open processing and transfer operations (with minerals) at elevated
temperature

PROC24 High (mechanical) energy work-up of substances bound in materials and/or
articles

PROC25 Hot work operation with metals

PROC26 Handling of solid inorganic substances at ambient temperature

ERC1 Manufacture of substances

ERC2 Formulation of preparations

ERC4 Industrial use of processing aids in processes and products, not becoming part
of articles

ERCS5 Industrial use resulting in inclusion into or onto a matrix

ERC8a Wide dispersive indoor use of processing aids in open systems

ERC8e Wide dispersive outdoor use of reactive substances in open systems
ERC10a Wide dispersive outdoor use of long-life articles and materials with low
release

ERC10b Wide dispersive outdoor use of long-life articles and materials with high or
intended release (including abrasive processing)

ERC11a Wide dispersive indoor use of long-life articles and materials with low
release

ERC11b Wide dispersive indoor use of long-life articles and materials with high or
intended release (including abrasive processing)

ERC12a Industrial processing of articles with abrasive techniques (low release)
ERC12b Industrial processing of articles with abrasive techniques (high release)

: 07/03/2017

: 04/11/2015
1 3.01

To the best of our knowledge, the information contained herein is accurate. However, neither the above-named
supplier, nor any of its subsidiaries, assumes any liability whatsoever for the accuracy or completeness of the

information contained herein.

Final determination of suitability of any material is the sole responsibility of the user. All materials may present
unknown hazards and should be used with caution. Although certain hazards are described herein, we cannot
guarantee that these are the only hazards that exist.
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