'RIES INTG WﬁkmﬁCE &XPGSE}RE TO T{}XIC DUST

PERSONAL DETAILS

Narme: Gavin William Kele.

Employer's Details: $.W.Kele & Co. Pty Ltd.

EXECUTIVE SUMMARY

Our problem started when we purchased the lease of the Mt Charlton Water Works from the
Rockhampton City Council. We owried the surrounding freehold land and our intentians were to
establish a tourist venue highlighting the rural sector pastand present.

The first step in setting up this venture was to shape and landscape the site. As this was to take
many years we used the Water Works buildings as a base and storage area. As this project
progressed, workers on the site experienced many health problems especially in the hot and dry
peried from September to Christmas each year.

Some of these conditions included skin, asthma, lung and heart problems. When these workers
were-away from the site their health improved but deteriorated when back at this site. Our first

clue as to what might be causing the heaith probiemﬁ came when we discovered a white dust
that-accumulated on the plastic covering machinery was acidic with a ph between 3 & 4. We
found this dust was predominantly oxidised alum mgmatmg from a councit owned sile on a
separate lease,

Qe su?:*}miﬁsaon is based on the inherent properties of this dust substantiated by reference to
M.S.D.S reports and other published material. To this date the Queensiand and Commonwealth
Health Department conisiders this material chemically Inert.

Material Safety Data Sheet Reports on light metals are based on mortality rather than morbidity,
this is strange as “Chronic Effects” headiine the danger of cumulative effects. A farge proportion
of “Chronic Health Effects” relate to Protéin based diseases, which effect the heart, liver, spleen,
kidney, braini and nervous system, pancreas; bone, lungs, skin and diabetes. Proteins that fold
themselves into defective shapes rather than proteins that have undergone harmful chemical
cha caus& ;}m%:em Be sitio i}
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A

Health impact of workplace toxic dust cannot be assessed until Oxidised Light Metal Dust is

recognised as toxic. At present no one’s prepared to admit this problem because it wouid
o involve massive compensation. By keeping the casual agent as some thing mystified, na one’s to

B
M.5.D.5 reports. mention almost all of the dust characteristics but authorities refuse to recognise
the oxidised dusts as toxic, The most significant characters of oxidised light metal dusts are: '
1. Hydrophilic ~craves moisture
2. Electrostatic -~ attracted to and accumulates articles with reverse polarity
3. Chelating ~ claw like gripping action
Attached letters to and from Queensland Health are typical of questions asked and answers
received,
C

Employers are not aware of the fact that oxidised light metal dusts are toxic, M.5.D.S reports
o are written to read that the casual agent is something mystic. When you become aware of the

characteristics of these dusts and their potential effects, careful reading of M.S.D.S reports can

show concealed facts.

D

Doctors havent been informed about the oxidised dust problem, although its health effects are

seen everyday.

E

As the dusts are not recognised as toxic, no records are available on the extent of problems,
Each medical condition is being treated individually the common influence is vet to be
recognised.

E

Compensation is out of the question until oxidised light metal dusts are recognised as toxic. The
legal precedents set with asbestos should be applied to oxidised light metal dust related medical
conditions which include heart, liver, spleen, kidney, brain and NErvous system, pancreas, bone,
iung, skin, diabetes and well as lung cancer, melanoma and mesothelioma.
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Centrs] Public Health Unit Network

we have in relstion 1o the safety of certain types of aluminium dost.

The dust thas we are concorned sbous is oxidised acidic aluminiin dusg. In particular,
dust of this type thiat is of & very smail size, that is, less than aimicron 1 dismeter.

This type-of dost is commonly produced from the treskdows of shum {als iR
sulphate) commonly used in the water trement industry. Sisnilar dusy 15 produced
from the refinery processes of many aluming producty sud the corrosion of alaminium
starials

mmmmmmw&mmmmmmm
electrostatic dust socum ulates on cextain types of materisls, such as plastics? This
eype of dust is also srongly hydrophilic and sttrncyed to the moigure of the human
body.

copuit with the moist fssues of the naman body? 1s the risk heightened for sensitive
tissues such a3 swest ginuds, eyes, esophageus, nerve, wursl, lungs, wnd digestive?

Asny of the Materal Safey Data Sheets (MSDS) and other associsted Hterstuse
from exposure to certaist levels of alupinium. How dangeroas is this dust i relation
to the risk-of protein miformation,

What ave the dangers of the cmulative effects of this slominium dust? Most MEDS's
focus on ortality vuies, quits often ignosing the morbrdity potential of u chemical.
What is the morbidity potetial of this dust? |

What manitosing techniques sre currendly being used to monitor this dustn
Queensiand? What amounis. of this dust is produced by Quesnsiand industries and

ow far doss it spremd? At what livel of this type of alumtaium dust would the

Quesnsland State Governmint consider it to be s hesith bagard?
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2 Queensland

L Government
Hots, Wendy Edriond Mp
Mershier for Molnt Cogt-the
Minkgter far
MIL10229 Huuith
4300-0181-001 .
Resisting the Pramier on
The Honoursble R Schwarten MP Woman's Policy
Minister for Public Works angd
Minister for Housing
Member for Rockhampron
PO Box 100 '

ROCKHAMPTON ) 4700

Dear Minister

- Thank you for your letter dated 24 March 2003, on behalf of Mr Gavin Kele, reganrding aluminiun
. dust

I-have been advised that Mr Paul Florian, Director Bavironmental Health Services, Central Public
Health Unit-Rockhampton, has previously had contact with Mr Kele régarding aluminium in the
enviromnent and its impacts on health, :

I have referred a copy of the correspondence from Mr Kele and a copy of this letter to the Minister for
the Environment and the Minister for Industrisl Relations. A response from these Ministees is more
appropriate for issues relating to behavivur of Aluminium dust, monitoring techniques and emissions of
aluminium dust from industry in Queensland.

Queenstand Health does not routinely undertake toxicological research and is thevefore reliant on
national and international reviews on the heglth effects of chemical substances. Reviews by the

Agency for Toxic Substances and Disease Registry (ATSDR) and the National Environmental Health

Forum indicate that aluminium has not been demonstrated to pose & health risk to healthy non-

occupationally exposed humans, However, the mechenism by which aluminium impacts on
- beurogensrative disease is not well uniderstood. i '

" Please find attached information that describes aluminium and its potential impacts on heslth,

However, if further assistance is required, Mr Kele wiay wish to contact Mr Florian on telephone (07)
4920 6895,

Thank..}wu.fbx- bringing this matter to my attention and I trust this information is of assigtance,

Yours sincerely

Level 13 34p63 Chariote Sireet Brishans
GPO Box 48 Gtishane

Queensiand quot Austratie

i e . _ Tolnphone +81.7 3256 2194

Minister Assisting the Premier on Women’s Policy Facsimile +5¢ 7 3225 4731

Emait mﬂaﬂini&t_aﬁ;{,q_lﬁ_gw.w
z g Q?E 2353 Websith wwwheabbgld govau
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Aluminium ocours naturally in soil, water and air. The most common pathway of exposure to
aluminium for humans is ingestion of food, water and medicines, Exposure to alominium dust is

generally considered to be very low.  Aluminium dust occurs natually, but can also be generated by

industrial processes: Aluminjurn particles released from combustion processes are usually attached to
very small particies, whils aluminium contadned in wind-bome sofl s generally found in larger
particles,

While it-is well established ther exposure to particles can lead to eye and respiratory iritation, non-
Qucupational exposwres o aluminium dust are ot agsociated with significant adverie health risks.
Respiratory effects have been observed in some workers exposed to aluminium dust; howsver,
exposures in the workplace are generally exposed for periods of 8 to 12 hours per day and are orders of
magnitude higher than those reported t6 oceur in urban and induostrial areas,

Litle is kmown about the poiential impacts of aluminium dust on moist tissues of the body.
Alumnivm compounds e widely used in antiperspiranis without harmful effects to the kin or other
organs. Hawever, some individuals develop skin rashes in wsponse 1o the use of some types of
aluminiumn-containing antiperspirants,

Expesimental atudies of animals and hurans indicate that once aluminium enters the body only & very
smiall parcentage (C.1-19%) is absorbed and less that 5% of the amount absorbed is retained in the body.
The amolint of absorption is dependent on the form of the alumdnium compound and the presenca of
dietary constitents. The kidney is the major route of excretion and occupational studies indicate that
after shori-leim exposures o aluminiany, it is excrdted from the body relatively quickly (half of the
onginal ajuminium sbsorbed is gxergted in the first & howrs after exposurs).  Occupationsl stachies also
suggest tiat the longer the exposure to alurmniwn, the longer the body’s retention time, The low
absorption and relasively rapid excretion via urine indicates that the potential for accumulation. of
aluminium in the body as a result of non-occupational exposures to sluminivm dust i3 very low,

More information on aluminium toxicity can be found i Queensland Health’s Guidance Note on
Aluminiom available at: www.health.qld.gov.ae or at the US Department Of Health and Human
Services toxicological profile database at: www.atsdr.ede.gov,
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particle size with all dusts is most important. Any dust particles less that 1-micron
can penetrate the body's defences. Modern research indicates. toxic dust particle size

more relevant than the number of particles per cubic meter of air.

FREEFORM LETTERS

Our subrnission is not based on any individual’s health problems, but on what maybe causing the
dramatic increase in protein deposition diseases and some cancers. Statistics show the increase
started in the early 1900's. This table compares the known characteristics for Aluminium,
magnesium and asbestos. I will endéavour to explain how we found each characteristic and give

references.

Dust Characteristios

Aluminium &xide Dust with

Compounds,
Anthropogenic {man made)

Magnesium Oxide hist withy:
‘compounds

Asthropogeric {man made)

5 asbestos types of Notural
Materiat

MgSit Common to all tvpds
of "mi}wim

{1} Hydrophiiie

tTakes up CO2 & HZO from yes yes Magnesiam is
air} found in Brucite lavers in
Transtucent yes o5 ashestos, '
fInvisible weye when '
saturated)
{2} Electrostatie
{Attrseted to anything ves ves yes
with reverse polarity)
{3) Chelating
{elaw-like or pincer fike) Amyleld Protein Deposits Bonding Fitrous - particles attach

tnot # chemical resction)

cause plague deposils

(4} Distribution

55 micron & 1658

4.5 micron & less

fnfinigy Infinity 10 due to reactivity
Pusi s’imilax o smoke Dustsimilar o smoke

{3} Solubility S Paitly Partly Partly
Hy {Emgﬁhzlu Hydrophilie

6y Amyioid Proteing

Plague formation

MSDS on Alumimium report
plague formation enhanced
by atuminium

Produciion greas for
Aluminium Magnesium
compounds have CI1D,.
{Priong) incidénts

Plague with mesotheliona
and Ashestos,

(7y D5 mieron & less.

MSDS on Aluminium repori

Fibres Jess that 3-micron

most lethul, S-micron dust pénstrates yes st dangerous.
Tung and brain,
%) Compounds with. ] mm—— 3 main types all have
other metals. ¥ yes magnesium, silicate &
OXygen common.
(9 Morbidity Period ' T
20 to 4 vears. ¥e§ - ves ves

MSDS mortality rather
than sobility
eumulative effeets,

No'fong-term fesearch
recorded,
Dranger of cumulative effects,

Mo long-term research
recorded.

MSDS- Cancer forming
20 -~ 4 year incubation,

{11} Health spikes in

- prodhuction areas (statisties)

¥es.

&5

VEs

{12} Comimon hinksin

“Amy Toid pmtem plaqus

Amylord Protein deposits

- Amvyloid Prowein plague

Protein Deposition Diseases.. | deposits, which include Prion deposits,
e replication,
T3 CapcerForming ¢+ H T
Aduninhum workers 30% 1o Ashestos
30%% higher than average with Mesothelioma

mesothelioma and
meknoma,

No information avatlabie,

I Courts atribute F9% of the

health. problems o James
Hardie, How much of the
cither 81% should be
attributed i Aluminium and
Magriesivum

{14} Time Frame for
increase in incidents of
protein deposition diseases.

“Production.of Aluminium

ingrease started early 1900°s.
PDD Weresse in fine

Production on increase,

Broduciion stopped, incidents
vet to peak.




In late 1993 we decided to abandon the project at Mt Charlton for a number of reasons, health
concerns being one, At first; all we knew was we had an acidic white dust, that we later found
to be oxidised alum, coming predominately from a silo on an adjacent lease. The doors and
windows at the top of this silo were open to the weather and every time it rained the alum in.
this silo was wet, The continual wetting and drying out of this alum accelerated the oxidising.
Because of the height of the silo the dust rained down like confetti on the surrounding area. The
extreme concentration of accumulated dust around the silo was 200 to 500 times above the
environmental criteria. The unique circumstances at Mt Charlton exaggerated the dust problem,
but eventually helped lead us to the answers.

ed cdlvme om

idised bagg

Ox
fop

1 Hydrophilic
2 Electrostatic
3 Chelating

The first significant point found about the dust characters was that the dust is hydrophilic, L.e.
craves moisture in periods of low humidity. It migrates to find sources of moisture. This
explained our problem in the hot and dry weather leading up to the wet season.

The slow process of investigating this dust has had many highs and lows. An early evert was
when we questioned the safety of the site with the landlord Le. Queensland Government Natural
Resources Department and it:was mutually decided to commission the Queensland Departmernit
of Environment to mvestagate the site. After a long detay, & draft report was submitted by the
Environment Department to the Natural Resources Department who- took this draft to the
Rockhamtpon City Council but refused us access, when the final report was provided we had to
use freedom of information-action to get a copy of the report.

Page 3 of this report shows the analysis of the dust in the silo. MSDS on Alum dust currently has
TLV TWA 1mg/m3, the dust in the silo for aluminium and sulphated component was 479 & 515
mg/ma3.

P AT AP



Two sampias of the slum from the top of the silo were taken for tahoratory anaivses

to test for maior slements and for the presence of contaminants. The resuits of
ansiyses are in Table 1.

Tabie 1. Resuits of laboratory anelyses.
__Component _ SAMPLE | &sscasmient eriteria
imgikg. ppmi fagged material | Floor and silo ﬁnv&rmrﬂemd Heslth
 Algminium 96,000 © 99,000 - -
Sulphate | 420,000 380,000 2, C:GG -
Argenic 24 28 '_:_WQ ) 20
Cadmium ___ <2 52 i -
__Copper_ 13 1 R AR 80
Lead. < 20 <20 300 1. 300
__Nicksl <10 <10 100 60
Zing 380 180 500 1200
oL _do 183 i _sus I -

%n__mampa_r%mg the analysis rasults with the heaith and environmental assessment criteris
it should be remembared that the criteria are intended for assassment of the risk to
heaith or the environment from contaminated soil. In this case the matarmi is zha
&amﬂ:&i ium ipmdummantiy aiummlum sulphate}, and not - 5o,

However, for the ;:;urpa&es of assessing the potantial for site tontamination the gritaria
can be used 10 assess the health and environmantal implications of & targe quantity of
this materist hamg reteased into the soil, The analyses also ;::mwda tha basis for
damrmmmg the options avaiiable for reuse or disposal of thm ‘matensl,

Baveral results of analysss are of congern:
» slavated sulphates { about 200 times the aﬂwrommntai cmarsa:mi

» Televates Tinc (abova the hiealth criterion)
+  very agid pH {well outside the anvironmental background, pH 7 is neutral)

No environmental o health griteria for aluminium, or heaith criterin fﬁ? sulphate or pH are
- available for use in “the context of this report.

The implications of these resulits are that the alum present in the silo and associated.
BIHES,

« should not be slfowed to be- dispersed or disposed of on the site
= should not be allowsd 10 enter stormwater, weterways of greundwater
d “will r&qwm smmai persanai protective precautions during. hapdimg and rgmoval.

While the alum in the siio is reasonably effectively containaed a8t present, the residual
shouid aventualiy be removed 10 prevent accidental or vandal releass to the
environment. Tha potentis! for dispersal is not fimited to the movement of solids, aium
is highly soluble and could be transported by water. In the interim tha structural
integrity of the silo should be maintained.

Depw st of Ervironmernt

FOTA8 Aoy ¢ 3
fCanmtrai Coast Region}

33 Sgpteertor 1968



AL UMINIUM SULEATE, HYDRATED (FILTER AL
ChemWatch Material Safety Data Sheet (REVIEW) CHEMWATCH 48682
s Dete: Tue {-Jan-2002 ' T 200372 Page 5 91 9
PRECAUTIONS FOR USE ..

IMGREDIENY DA

‘Mﬁ,}&fmiiﬁm SULFATE:

de- TLV TWA 2 mg/m? soluble salts [ACGIH] e 7
afurnirdurn schible salls, as Al AW 26.98)

ES TWA 2 migiery -

TLY TWA: 2 mgims

The TLV is based on the exposures 1o aluminium chicide and the =

St O Baa

TOLE 0
hydrclysed acid and the corresponding acid TLY to provide the same degree of

- freedom from writalion. Workers chronisally expoged o aluminivrm dusts gnd
Sumes have developed severa pulmorary reactions including fibrosis, emphyaeima
dnd pheumothonme: 4 rmuch raret snoephalopathy has also been de

EMGINEERING CONTROLS

Yse in g well-ventilated aren

None required-when handling small guantities.

COTHERWISE:

Local exbaust ventilation s required whers solids ar handled as powders o

crysials; even when particulates ars ralatively arge, a certain groportion will

i powdsred by metual Friction
ishaust ventilation should be designed 1o prevent acourmulation and recireulsiion
. 0f particuiates in the workplate.
i spite of locel exhaustan adverse concantration of the substance In air |
eouid ooour, respiratory protection should be consitered. Buch protection i
sonsist of:
- {ak particle dust respirators; If necessary, combined with an absq
aviricls:

wiio-up of slecirostatio charge on the dust oarticls, sy be preveniad by
bonding and grounding. . ‘
Povder handling equipment such as dust colfacions, drvars and milis mEy reauine

addiional protactiod measures such as auplosion verting,

ONIC HEALTH BB

g

fort wough normal w

G BHDOBLITS |
v o generatled dusts.
i s axhisure o bl

sing in the lung, A
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The explanation of how this dust accumulated on black plastic sheeting we had covering
machinery came soon after. (When reading the MSDS one day, I noticed in the advice to
fireman, a caution about build up of electrostatic charge.) The dust was attracted to the static
electrical charge in the plastic sheating on the machinery stored, both inside and outside the
bulldings, by mild electrical attractions. -

when. we moved the plastic on machinery the accumulated ‘hydrophilic dust moved to body
moisture both external and internal, The Inchem report mentions electrically charged particles
on numerous occasions i.e. cation - positively charged particles, anion - negatively charged
particles, Some of these particles remain permanently charged,

The next part of our investigation had us puzzled for quite some time. The black plastic covering
the machines at Mt Charlton retained some of the white dust on the outside. In time the outside
turned white while the underside remained black., A layer of white dust was permanently fixed
and could not be removed. In time we found this characteristic to be well known and cailed
chelating. A chemistry book dating back to 1872 details how alum is used to dye Denim- cloth
and leather, this process is stll used to this day. Most MSDS and Inchem reports. mention
chelating aluminium as a characteristic of aluminium dust. L




Inchem 7.3.1

The severity of developmental aluminium toxicity by the oral route is highly dependent on the
form of aluminium and the presence of organic chelators that influence bicavailability,

Chelating agent — compound that can react with a metal ion and form a stable compound.

LR
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SKIN

If preduct comes in contact with the skin:
? Wash affected areas t%wmughiv with water (and soap if available).
2: Beek medical aftention in event of irritation,

INHALED
1 If dust is inhaled, remove o fresh air.

2: Encourage patient to blow nose to ensure clear breathing passages.
3 Rinse mouth with water, Consider drinking water to remaove dust

- from throat,
4; If irritarion or discomfors persists seek medical attention,
ADVICE TODOCTOR
Iovanifestetion of alumdnium Soxiclity insiude hyparﬁ&l*aﬁmza, ANESMLE,

Yitamin £ relrzotorny ostendystropay and & progressive echosthalopanhy
(mined dygarthria-apraxis 0f spesch, asterixis, tremalousness. nmyooclonus,
dAementis, faval S€LZUTes).
Bene pain, pathologicsl fractures and proximal myopathy can oocur.
Symprony waually 5&&&1@& iﬂﬁldiﬁuﬁiy sver months L9 yesrs (in ahronic
renal fALlure patients] lese digtary slumindim lodds are edcessive,
I.o%aruam sluminiut levels &%qv@ 8Qug/ml indicate incrassed absorpriod.
Porgntial tondsity sucurs sbove 100 ug/ml end clinisal aymptoms ave
vresant when lavels sxcead M0 wgsinmi.
4.0eferoxamine hzy besn used o Ureat dialysis sncephalopaThy and
peteomalacia. UaNaZEDTA 18 less effsobive in ohelating alumintum
[Ellanhorn ang "Ba*"z:sa“ﬁux’ Madicsl Toxicology!
Sopper, magnesium, aluuinivm, an Lmony, iron, mendaness, nickai, gLns iand
thely sempounds) in welding, M«afn: g, galvanising or smelting cpsrazicons all
give rise to thermelly poroduced particulates of smgller d*mmnx‘ sn fthar may
os grmdpﬂéﬂ if <he pmavals sre divided mechanicsily. Whers insufficient
wantilation or raap ERLOXY pvatertxah iz svailabkle thess parrisulates may
prodiez "maval fome fever” Ln workers from an acute ar long tern BXPOEUra.
I.Onser goclrs in 4-8 hours generally on tha evening following axposure
T&lﬁ:&ﬂﬂ%-u&”éiﬁ§$ in workers bun #may be lost Gver the weeskend.
gfmrday Morning Paves )
CPulmenary function teats may indicate reduced lung volumes, swall airway
wms:fgftlﬁﬁ and desragssd warbon monoxide diffusing capasity BUt these
ghnorealities resolve gfter gsveral months,
3.8Lshough mildly elgvatsd urinary levels of hsavy metal may occour they

2%



Points 4 & 7: Distribution and Particle Size

Health Effects of Particle Matter

(a)
(b)

{¢)

()

(e}

Particle size: Less that 1 micron can penetrate body organs.

Intensity of exposure: When humidity is low, oxidized light metal dust craves moisture
and migrates to find moisture. Electrostatic moving dust accumulates on articles with
reverse polarity. Accumulated dust can reach extreme concentrations over long
periods of time, If not disturbed. Normal dust monitoring doesn’t show these
concentrations. How safe are. air-conditioned buildings with low humidity and the
abundance of light metals in plant, ducting and building products.

Interaction with human tissue: Oxidised light metal dust are mostly chemically inett,
but, as with Ashestos the chelating (claw like) action attaches to tissue and proteins
causing a chain reaction leading to numerous medical conditions.

Susceptibility: Research shows that fair skinned people are more susceptible, but In
time everyone is susceptible with high conecentrations of oxidised dust. Inchem report
shows that pecple with Downes Syndrome absorb aluminium 5 times higher that rate
than controls.  Alzheimer type neuropathy is almost universal in Downes Syndrome
subject 25-35 years of age.

Distribution of Dust:

Particles Size Travel Distance
50-micron Short travel distance
18 micron can remain in air for several days

Less than 2.5 micron May remain in air indefinitely as with smoke

IR R e R



Point 5: Solubility

Pure aluminium with Ph less than 5 are higher than 8 soluble. As a metal to counteract this
tendency, aluminium is compounded (alloid) with other metals, One of the most dangerous of
these is zinc. all of the roofing iron is now coated with zinc alume, ie. Aluminium Zinc
compound. This material oxidises at a very high rate.

Alum (Aluminium sulphate) is used on town water treatment warks, dying of clothes, shoes and
for soil treatment. About 1500 tonnes of alum are added o Rockhampton's water supply each

year to settle the mud in river water. The filters remove most of the dissolved aluminium but
not all.

Question: What are the harmful effects generated by adding dissolved aluminium to the town
water supply?

Inchem 8.1.3.5 states a positive relationship between aluminium in drinking water and
Alzhigimer's disease.

Question: Why are we still using aluminium in water treatment?

Inchem 6.1.2.1 stated that even aluminium compounds that are insoluble in water are
bioavailable when introduced in to the respiratory system ‘Insoluble’ particles may be slowly
dissolved and thus enter blood circulation. Owing to chemital properties of aluminium, the
absorption of aluminium metal or its compounds by the respiratory systems depends on the
aluminium species inhaled and the biological environment in the tissue compartment where they
are deposited.



Point 6: Amyloid Protein Deposits

M.5.0.5 - Chronic Health Effects

PE-MAY-2003 MON 13152 QAL HUMAN RESDURCES SAK MO, BT T SUTEDSDR v
Chem Wateh MSDS for ALUMINIUM OXIDB Page 3 of 7

disability if excessive concentrations of parnculate are inkiled.
CHRONIC HEALTH EFFECTS
Mot considerad 10 cause Jseomdort through nermal vse, Fringioal roudes of exposure are by
scvidental skin and eye contact and inhalation of genereted dusts. Long 1efmh exposure 10 high duat
concentrations may tause changes in lung function (1. ;::mmmwmam} caused by &%gﬁ&mgg&&
than 0.3 micron peneirating and IRnAIng 10 the lung. A prime sympiom is breathlessness, Lung
shadows show on X-ray. Chronic exposurs 1o alwninius waides of particle size 1.2 microns did net
produce significant systemic or mm*amrgf avstem effects in workers. When hydrated ahuninas wers
injected intrawacheally, produted dense snd numerous nodules of sdvanced fibrosls in rats,
retioulin network with occasional collager fibres in mice ind guines pigs, and only a L’}ii}fi‘,iﬁ reticulin
network in rabbits. Shaver's disease, » rapully progressive and often fawa! interstitial Hbrosis of the
Lungs, is associated with a process involving the fusion of bauxite (aluminivies oxide) with | fron, ooke
and silics st 2000 deg. C. Occupational sxposure may produce asthms, chronic obstructive lung
disease and pulmonsry fibrosis. Long-term ovaresposure may produce dvspnea, cough,
pﬁemmmmm variable sputum production and nodular intersutial fibwosis; death has been FRPOIE
Chromie interstitial preumonta with severe cavitalions in the right upper fun& and small cavities in
the rematning lung tssue, bave been observed in gross pathology. Shaver's Disease may resyilt from
occupational Exposure o fﬁm o dusts; (his may produse raspiratory disuess anid ibros.., with Jarge
blebs: Animal studies produce ao indication that aluminium of Hs compiunts are pareinogenic,
Controversy exists over whether siuminium is the cause of degenerasive biain disesse {éaiaihmme: :
disease or ALY Several apzdmmiagzm% studfes show g possible carrelati b between the
CAD and high Yevels of aliminium in ﬁmzm}g water, A study in Toronto, for example,
times incrensed risk in ;amp}& residing For at beast 10 years in communities where drinking water
sontained wore than .15 mg/l aluspiniuen eompared with eommunities where the abuniniug lavel
. wag lower than 0.7 mg/l A peurochemmical mode) hag been suggested inkmg b LY EXPOSIIC o
brain disease, %imnmum soncentates in brain reglons, nolably the mg%p&mmpm sershral Corex
amd mxygfiafa whers it pmmremxaiiw binds io large pyramid-shaped colis - it does not bind 0 4

substantial degres lo the smaller internsurons. Aluminiurs displaces magnesium in key metbelie
zeactions in brain cells and also interferes with caleluwn metabolism and inhibits phosphoinositide
mf&bﬂimm ?haspmmmszzxﬁe notmadly controls caloium ion fevely at-eritical concentrations. Under

vicroscope the brain of AD sufferers show thickened fibrils (neusofibrillary tangles - NET Iyand
- ,giaq&a- 'ﬁﬂﬁiﬁﬂﬂg of amyloid protein deposited i the siswix between biain cel li5, Tang

"tau” & brain cytoskeletal protein, AD a0 s &M%ﬁgm shed from
Hosphorylated. Aluminiuin hyperphosphorylaes sas i vine, When Al mwmﬁé
it 1at brain NPT -ike aggregatss form but soon degiade. Aluminiuh stabilises these aggregaies
rendering them resistant 1 protease degradaton. Flaque formation is also cnhanced by shurunium,
which induces the-accumalation of a&mylmd precursor proteln i the “hread-Hke axtensions of nerve
cells (axons and deadrifes). In addion atuntinium has bosn shown 1o depress the activity of most
neuro- transmitters similarly éﬁpwssm in AD {acetylcholine, norepinephrine, glatantase and
GABAY. Alnindum enters the brain in measurable quantities, even when trace Jevels ure chntained
in a glass of tay waler, Other sources of bicavailable aluminium fnclude baking powder, rntacids and
aluminit products used for general food prepavation and storage {uver 12 mosaths, aluminium
levels in soft drink packed in aluminiun cans rose from 0.05 10 0.9 mgth. [Wihon, J and Brysos-

Taylor, D, - Chemistry in Austrelia, Augt st | 15905, - .
bt muwmmﬁ WHEOTIT DAY wiEt HoeBT (M 5 LHERMWATOH 100
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Point 8: Compounds

Oxidised dust originating from light metals is toxic on its own but, more toxic when compounged
with other metals and chemicals. Compounds can be anthropic (man made_) and also formed by
electrostatic, chelating dusts compounding in the atmosphere by accumulation.

Aluminium and Magnesium are the two light metals in most common use today. Sometimes they
are compounded together, as in moterbike and aeroplane castings, but can be compounded with
any number of other metals. They are compounded o increase strength, dura_b_iﬁ_ty and
hardness etc. Ingidents of CID {the human equivalent to Mad Cow Disease) are higher than,
normal in area adjacent to aluminium magnestum alloy production.

When light metals oxidise and migrate to find moisture they can attract to anything with reverse
polarity as well.as chelating with other oxidised metal dust.

Fine dust compournds are released when sandblasting.
Some of the materials released are:
(a) Paintsof all types
(b)  Protective coatings including galvanize (zinc)
(¢}  Metals from materials being blasted
(d) Silica sand and other blasting materials, which Include ground furnace, shag which

contains any number of metals,

Abrasive grinding and cutting discs also have high aluminium content, which is released to
atmospheric dust when grinding and cutting. In almost every case where sificosis is a health
problem it's in conjunction with one of the light metals i.e. asbestos, magnesium & silica, coal
sificate & aluminium, '

Another dust very prevalent in parts of Australia where coal is mined, carted and stores is
oxidised coal dust. Coal dust slowly oxidises when exposed to air. Benzene type compound are
released as the coal dust Oxidises.

Inchem 1.8 mentions Pulmonary Fibrosis in workers exposed to aluminium particles
coated with oil.



Question — What is the result when oxidised light metal oxidises and coal dust and {:083__ fired
boiler emissions mix in the environment? In Central Queensland targe volumes of ai_u;miﬁiuﬁz,,
magnesium and coal dust are released into the emvironment. We have some of the highest
b.0.D and cancer rates in Australia. Is there a connection or are we as the government implies
all too fat? What research has been done on particulate matter coming from coal fired power
stations and bollers with high concentrations of aluminium in their emissions,

Artached sheets show emissions for 12 months from 01/07/2001 ~ 30/06/2002 from
Gladstone QAL chimneystack the particulate matter less that 10 microns was 1800
tonnes i.e. approximately 5 tonnes per day. As aluminium is considered inert NO
breakdown of the aluminium content has to be published for both chimney and
refinery emissions,

Tl

'SPONTANEOUS COMBUSTION, THE CURSE OF
COAL MINERS, AND A HEALTH AND

Hr

ENVIRONMENTAL HAZARD TO ALL

Dr. Mite Clarke, CPEng, FIEAust., MAusIMM, RPEQ, ALE.TTS. Pty Lid, Brisbane, wwwinetls.com.au

Spon Com {aka Spomlaneous
Combustion) is 2 curse of thove who
mine coal, handle coal, use coal and
who are responsible for reclatmed coal
idning freds. Spon Com has been the
cause of indne fires; a contribivtor to
mine explosians, a management and
safety hoadache to coal andlers and
tisers, and an-On-going Testering sore to
thosé who have responsibiility for .
minkiaging, ming spoil heaps, rejéct and
el tallings impoundments and
reclaitned mning areas, Spon Com has
been responsible for at least one war, the
Spanish-American War, which was
initially blumed on an act of sabotage on
the USS Maine in Havana Harbopr, but
which iz now believed to have been
daused the ighition of munitions by
smoiidering bunkered coal {1},
Spon Com of coat and colliery wastes
has envivonments! and bhealih effecty and
consequences. The wcontrolled partial
oxidation of coal produces toxic
emdssions that conlain the following:
carbim monoxide, aromatic
hydipcurbons (henzene type
compounds), sulphur oxides, nitrous
axide, ammonis and cvanide. The
svironmental emission hazards inctade
the greenhouse gases, carhon dioxdde,
methane and nitrous oxide, as well as
the greenhouse gas contributors,
ammonia and cacbon monoside. The
emissions have the propensity w poison
man and nature, and furthermore Be an

A e P R T e L e s e

Dr M’EE& Clrarke

f,-w'—».
on-going threat, where the Spon Lom
~ cannot be preventéd or fuily controlled.

Whot is Spon Com?

For Moses it is was burning foliage at
the -foot of ML Horeb. For farmers and
compost makers it is haystacks and dung
pies bursting into Dame, 1 is the self
tguition of combustible material, or the
self heating of combustible material,
and/or thit assisted self heating of
combustible material, Fer the coal
industry it s, the heating of coal at-"the
mining face’, the smouldering of coal in
storage, the loss of energy vilues from
coal going to market, the resttiction of
mmrkets for certaii coals, and ah
environmeatal, health and sometimes
life threstening hazard.

The mechanisnt of Spontaneous
combugtion is the build up of hest in g
sombustible masy, watil the fempeatre
is veached whers gelf ignition occurs. In
othier words, combustible mnterial, og
coul, in contsel with oxygen (O oxygen
gonrces reachss itactivation

energy/temperature where the oxidation
will proceed to actual combustion. But
Bow can a rock reach a temperature
where oxidation becomes a run-away
reaction’?

Spon Com mechanisms

‘These are poorly inderstood {2} Coal
does stowly oxidise ance exposed 1o ain
as evidenced by the changing surface
chemistry of coal undergoing flotation
or floctulation in coal washeries,
Freshly mined coal will show markedly
different performance in coal washing
processes thut rely on surface cherisiry,
than coal that has been stored for
considerable time; Further in testing
coal particles for their surface potential,
the *oxidation” of surfaces Wwill be
indicated by significant changes in
measured surface petential |31

This slow oxidation of doal surfaced
deey produce hedt, however the heat
liberated v gimall perunit mEss por unit

time, and there is oppoitriity For this

heut to disperse In most situations befire
selif heating can occur. Other
possibilides for temperature inereasés
are the oxidation of minera! sulphides
and sulphur compounds contained in
coal with or without the assistance.of
microbes in heating, Rasearch
undertaken by Dr Joseph Shoshardtu
he University of New Sooth Wales in
the T98(Vs iowever discounts these
factors as being the prime injtiators of
self hoating {4].
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“public Contact Email:  fawkesr@oal.com.au
Web Address: www.gal. com.au
Number of Employees: 1050 -
. Main Activities: Refining Weipa bauxite into alumina.
B Primary ANZSIC Industry .
- Clhass:
Subsidiary ANZSIC
Industry Class(s):
ANZSIC Industry Group: Basic Non-Ferrous Metal Manufacturing

. Emissions for 01-Jul-2001 to 30-Jun-2002 to All Destinations
*All-entissions have been rounded to two significant fignres. Note that totalg may differ
" from the sum of the individual amounts because of this rounding. Substance.
“emissions are ranked on a scale of 1-100: I=lowest; 100=highest; Rankings are shown
ae =025 £ =26.50; B=51.75; 8 - 75.100. Actual rankings are shown in brackets
[ ] - see further explanation of ranking below.

wmina Production

13,000 13,000

1,000 53 270
1,000 57 940

2,500,000 2y 500,600

150 110 .4

T
&7
B2
Ly




B
o
e
S
o
o
i
ity
o
<
o
o
o
.
o
b
Lo

Lad
o
U
Pk
o

750 750

ed . o1s0 7 o

d
5
A
Br
B

;:;3,}{! 000,000 11,000,000

Low- g gan oo0 - 1,800, 000 L s go BT o0
-7} St N e D

L G000 0.0000%0

40.0

6,200,000 - ¢ 5,200,000

dB,.000 C TR 000

B B T e e H S



Points 9 & 10: Maorbidity Period 20 to 40 years

Inchem 1.6.2 highest levels of aluminium may he found in lungs, where it may be present as
inhaled insoluble particles.  Aluminium is distributed in most organs within the body with
accumulation occurring mainly in bone at high dose. fevels. Aluminium passes blood-brain barrier
and may also distributed to the fetus.

‘ ALUMINIUM OXIDE
" ChemWatch Material Safety Data Sheet (REVIEW) CHEMWATCH 10019
Issue Date: Tue 30-Apr-2002 CD 200273 Page 3 of 11

Section 4 - HAZARQS EBEN‘T"!FE’L"ZAT!GN

PDT&WAL HEALTH EFFECTS
ACUTE HEALTH EFFECTS

SWALLOWED
Although ingestion is not thought to produce harmful effects (as classified
under EC Directives), the material may stil i be damaging to the health of the
mtimdua follawzng mgastson espec;a lly where pre-extstmg orgarz (e g

v prodace nausea and v»:)mttmg irr an occupatzanai seﬂ:ng hgwaver mgestsan
-of insignificant quantities is not thought to be cause for concern.

Point 11

M.5.D.S, Inchem and published articles, show that 30 to 50% higher than average P.D.D and
cancer rates in \fac;mty of major production areas for light metals. Central Queensland with
aluminium, magnesium and coal production has some of the highest rates in Australia.



Points 12 & 13: Common link in Protein Deposition Diseases

MSD.S report states plaque formation is also enhanced by aiuminium, which induces the
accumulations of amyloid precursor protein in thread like extension of nerve calls,

Most of the current health concerns with asbestos are cancers in one form or another. Has the
P.D.D incidents with asbestos workers been assessed if not why?

Aiuminium workers in Western Australia report 30 to 50% higher than average cancer rates. In
Central Queensland cancer rates for most cancers are above the Australian average,
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Alcoa cancer rate shock
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NEW research suggests illnessesasdi-
verse as Alzheimer’s, Creutzfeldi-Jakob
disease and adult-onset diabetes are
caused by proteins that fold themselyes
into defective shapes, rather than pro-
teins that have undergone harmful
chemical changes.
As they develop, these aberrant pro-
tein forms can clump together and
wreak molecular haveé on healthy
cells, according to two studies pub-
lished in the journal Nature.

 Workers 18

- The effect may be common to anypro-
- teint inthe body, the researchers report:
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rEIUOIng Known cartinogans such as benzers.
A liguor burner was instailed a1 the Wagenp

refinery in 1996,

560 that @ figuor

than doublethe rate

general populaton 1o

contract the deadly skin Lancer mslanoma.
an reveaind iale Bt year that

Alzos Wis aware 89 oarty as

i

s of mosothelioma among WA Alcoa

amploysst were more
a X

The Kwinana iiguor burner was iaat manth shut
0 aflow inetattation of poliution control

Aleon workars in WA were aimost S0 pa cent
souipmant.

The study said the rasuits wera statistioally.

burner a1 it Kwinans refinery wes em

it likely than the
The Wast Austral

ed. “There is lots of evidence that any
protein can form these struetures ia
principle,” said Christopher Dehson ¢f
‘the University of Cambridge in Eir-
gland.

Thomas Sudhof, of the Howar 1

Hughes Medical Institute; said the find-

ings demonstrated the particular staga
at which the toxic effects of the misfolc-
ed proteins could be gauged.

Proteins are the agents of change aml
chemical messengers-in cells, and thev
carry out the instructions encoded in
genes. The gpecific roles they play ar»
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The findings:

— Proteins, diseases linked -

dictated by the three<dimensional shape
they take on when folded, On occasion,
that folding ean go awry. Accuamula-
tions of these rogie proteins are com-
mon in what researchers categorise as
protein deposition diseases.
In Creutzfeldt-Jakob discéase — a de-
. generative brain disorder that resem- |
hles mad cow disease in ifs effects — a
type of misfolded protein known as a
prion may replicate itself and spread (o
other cells to cause damage.
In diabetes, protein misfolding may
be responsible for blood-vessel darnage.
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Point 14 Time frame for increases in Protein Deposition Diseases

The slow but sure increase in P.D Diseases started about the same time that aluminium became
more available i.e. In the early 1900%. The increase in P.D.D and aluminium production follow a
close statistical path, a allowing for the fact that P.D.D can take 20 to 40 years to become evidant.

One. point to take into consideration is the massive increase in production and general use of

aluminium and other light metals over the last 20 years, Combine this with statistical projection
for increases in P.D.D in the next 30 vears.

Present Future Time Line:
A.D-— 160,000 600,000 30 years
Diabetes 1,000,000 2,000,000 5 years

: Heart disease 1 in 4-will have 25 years
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CONCLUSION

Initially ail our investigations were with aluminium oxide, but over the last 12 months we have
been looking at the “Big Picture” for both oxidised light metal dust contributors and possible
health effects.

Examined light metal oxidised dust, including asbestos, has similar characteristics that lead to
the formation of plaque (amyloid protein) deposits. At present asbestos is being held solely
responsible for plaque deposits causing lung cancer, melanoma, and mesothelioma. Considering
that all the examined oxidised light metal dusts have similar characteristics how many asbestos
related health problems have a source other than asbestos. Inchem 8.2.1.1 (the authors stated
that aluminium oxide was the most likely cause of the development of interstitial fibrosis in
workers and that asbestos could be ruled out). One of many such statements In the Inchem
report,

Circumstances in our case show that the Queensland Government and The Rockhamtpon City
Councit knew of the problems with oxidised alum dust, The most disturbing element in this
whole matter is that both Government and Council administrators are still risking workers and
other lives every day. The moment they alter work practices that have beer in practice for
decades they admit knowledge, and therefore do nothing and avoid compensation.

With all the heaith problems linked to amyleid protein, plaque deposits, isp't it about time we
acknowledge the common influence? The general public needs to be informed. It's only then
that actions will be implemented to fix this problem. The media have skirted around the edges
with health stories but media management will not address the big picture because of possible
legal actions.

If we acted today to fix this problem, related health cases will still be showing up in the middle
of this cantury.
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"""f S patholes rmay have other polivtanis aflached o thern, which may react with those surlaces

Wingitlown dusts, pollens from plants and sea salis s natural sources of particles ' the atmosphers Bushiises,
agricutiursl and forest hazard-seduction buming release smoke particies into the alr,

Crornstion processes using coal and other fossll fuels, such as power generation, industrial operghions sod
ool vehicie fusles il most of the ;,:ast'm fate matier o whan areas. Other noticeable sourcaes of parficles
swiute agricuihral i;ﬁr?‘;m-g; practices (8. burning of sugar cane prior to harvesting) and emissions from
dornesic solid fuel heslers and woodsto .h.__vf,a,

Enviranmentst offacts of ;}arﬁw%aw matter

Farticuiate air pollution cen ceuse o wide range of damage o surfeces and materials, Mersly Dy regquiting moee
frequent cleaning, pariculates can scoslerale deterioration, I the pariicia s goprosive of has oihar poihdanis, frar
gxample suifur dioxids, atlached to then Wmay also raact with or comode the surface or material

Healih sffects of particulate matier
L Under norms! conditions a huian 1espiratery ract in good heaith s abla 10 deal with inhaled particies withaut
! 1} yndue strees or long-lerm effects, In sensitive individuals, or when high leveisof ;;amﬁm Fro pragent
w%?,mt tete mater may contribule o noreased rates of respiratory linesses and symplons

Lo Blumes moscate el such adverse effecls are dependanl on 8 aumber of factors, inclding

pericts size (whether particles can penelrate he lower anways),

ihe intensily of the sxposure,

the chemicel nature of the pafticies and ther miaraction with human Hssue,

I presence or absence of pre-grdsting condilions {especially diseases of the respirainry ract), and
metesroltgicst factors sush as winds, humidity, o lemperalure nversion, raindr hunderstorms

Adr guality goal

infiaiahiie particles {hose with diameter less than tpm) are comimonty uncerstood 10 pose the greples? rsk o

i A heaitt Thare have been sxtensive studies inlo the moplih effects of different favels of particies and

poffctinn mives. However, noesiusties Have vel determined 8 thrashaid value for longderm or shorblerm siposure
s whick o sdvarse health effects arg &bb_ewaa*

el 24-hour exposure standard for PMap in the A NEPM s 50 uglm”. Thisis the sama as the EPPLAD
;}ﬁ}ﬁ! r_m annust BVerags PM o concendrations. The EPA mionitors P inosouth-east Quesnsiand, Gladstoas,
Hockhampton, %‘ﬁ%my sid Townsville. The anviual PMep average i thess ereas for 2001 ware Below ihe
EPP{Ar) goal (ses below). See what the current PMis congentrations are at the EPA's moniioring stations
traughout Qusensiand,
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e ALUMINIUM OXIDE

ChermWatch Material Safety Data Sheet (REVIEW) 020025 Page 1 0 5

Issue Date: Tue 30-Apr-2002 | CD-2002/3 Page 1 of 8
IDENTIFICATION o } .

STATEMENT

" Not classified as hazardous accordin

. criteria,
SUPPLIER
Compary: Emerg Tel:
Tennant Limited (ABN: 32.080 478 717) 1800 039 008 (24hi)
Aluminum Co.of America-Alcoa of Australia Ltd (+681 3}6245 1777
Leco Australia Pty Lig {(+B81 3) 9720 6144
(+61 2) 9894 5855
LCHEMWATCH HAZARD RATINGS
Fiammability: ¥ 3
Toxicity: | L !
Bedy Contact: 3 L f -
Reactivity: f [ |
Chronie: U , | | gi |
TSR [ ST L i i . o
SCALE: Min/Nil=0 Lows=1 Moderate=2  High=3 Extremesd

PERBONAL PROTECTIVE EQUIPMENT FOR IHEUSTWAUCOMMEECJA@-ENWRQ&;&%ENT&

e Product Name: aluminium oxide
Other Names: alumina
Alcoa calcined aluminas - PCT
Aleoa caloined aluminas - OF-2000
Alcoa calcined aluminas - A grades
Polishing Powders, Aluminium Oxide

CAS BN No(s): 1344-28-1
UN Mumber: None
Packing Group: MNone
Dangerous Goods Class: Norig
Subsidiary Risk: None
Hazcham Code: None
Poisons Schedule Number: None
Use

Used as an adsorbent, desiccant.  As afiller in paints & athesives.

inthe manufacture of alioys, ceramics, electrical insulators, resistors,

dental cements, glass. As an abrasive andin metal polishes.

In the manufacture of artificial gems, in coatings for metals.

Gamma- alumina - as & catalyst / catalyst support; used in chromatography.



MAGNESIUM OXIDE "

ChemWatch Material Safoty Data Shest (REVIEW) CHEMWATCH 10217
ugBate: Thu 27-Mar-2003 CD 200413 Page 2 of &

Section 1 - CHEMICAL PRODUCT AND COMPANY IDENTIFICATION ...

Toxicity: | N
Body Contact: |

MinNii=0  Low=1  Moderates2  High=3  Extreme=4

NON-HAZARDOUS SUBSTANCE. NON-DANGEROUS GODDS,
According to the Criteria of NOHSC, and the ADG Code.

RISK

- ingestion may produce health damage®,
* {limited evidence)

Do not breathe dust.

Take off immediately ail contaminated ciothing.

i you fesl unwell contact Doctor or Poisons Information Centre, (Show the label
if possible).

ON / INFORMATION ON INGREDIENTS

NAME CAS RN %
magnesium oxide 1300-48-4. > 86

Section 4 - FIRST AID MEASURES

». %mmmﬁa&e!y give a glass of water,
» First aid is not generally required, If in doubt, contact a Poisons
Information Centre or a doctor.

# mrs pmdwsi wmeg in contact with the eyes:
ediately hold evalids apart and flush the eye continuously with running

® E;'ssm complete imigation of the eve by keeping eyelids apart and away from
eye and moving the evelids by occasionally lifting the upper and lower lids.

s Continue flushing until aﬁv&&e&iwampbyﬁm Poisons Information Centre or a
e mrfree of Tooat 15 sedei e

T D e o e PRSI L




.. Monksh University > Ogoupational Health, Safety & Envirenment > Documents > Information-sheeis >

Asbestos

Occupational Heaith & Safely issuss
information Sheet No. 10

Desoription and Uss

The term "Asbestos” is used to describe a group of naturally occurring fibrous sificate minerals
. thathave a crystaliine structure. There are two major groups of asbestos based upon the fibre
type; these arel

« Serpeniine (wavy fibres): The mineral Chrysotile commonly known as white asbestos
+ Amphibole (straight fibres): The minarals Amosite {brown), Crecidolite {blue}, Tremalite,
- Agtinolite and Anthophvliite. The first two are the types commonly used for commercial
PUTDOSas.

Asbestos has very good thermal resistance and corrosion resistance. Asbesios fibres are very ..
s strong and are capable of baing spun and woven into fabric. Asbestos tas beenused as .

strengthening fibres in a large variety of materials such as cement, vinyl and cotton. It is electrically -

nor-conductive. v

Poasible Health Effects

Asbestos fibres are made up of fine fibrils; thus each fibre can spiit into progressively finer fibres.
Fine fibres are more fikely to penstrate o the lower regions of the lungs (alveoli} and potentialy
cause disease, There is generally a latency period of 20 to 40 years between first exposure and

onset of disease. Long-ferm over-exposure to airbome asbestos fibres can result in the following
diseasss ' -

» Asbestosis: is scarring of the lung tissues resulting from inhalation of large amounts of
asbestos overa period of years, ' '

» Lung Cancer: the risk of fung cancer is strongly related fo the amount of fibre inhaled.
{Mote: the risk of lung cancer from exposure 1o both asbestos and cigaretie smoke is much
greater than the sum of the individuat risks).

& Mesothelioma: cancer of the pleura {outer lung lining) or the peritonsum {lining of the
ahdominal cavity).

Worksafe Australia have set a standard of 0.1 fibres/mi for airbome asbestos to minimise the risk
of developing one of the above health effects for 3 person exposed to asbestos every day of
their working life. 1t is highly unlikely that-anyone at Monash would be exposed to these sorts of
levels of airboms asbestos nowadays. In the past staff working frequently with ashestos containing
miatarials may have been. ' _

There are two main types of ashesios containing products, these are:

» MNon-Friable: Asbestos is bound within a matrix that does not allow airborne fibres to.be
readily generated {eg vinyl files, asbestos tement sheet). Asbestos fibres are not generally
detacted in the air (i.e. detection fimit of 0.01 fibre/mi} near non-friable products unless the
product is being physically damageéd or abraded at the time of measurement.

» Friable: Producis are easily damaged (eg pipe lagging) or their composition is such that
airborne fibres can be genereted readily (eg sprayed limpet). They do not generally give rise
to detectable airborne asbestos levels uniess they are physically disturbed for a significant
proportion of the monitoring time. However airbome fibre are more readily produced from
friable products. '

S httpriwww.adin.monash.edu/ohse/documents/information-shests/ashestos htmi L INNAv-04
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Viciprian Regulations

In 1992 Asbestos Reguiations were introduced; they were replaced in 2003, The purpose of these
regulations is to prevent asbestog-related disease in employess working in asbestos processes,
and to protect the heaith of workers who may be exposad to airborne asbestos fibres due 1o
ashestos products in their buildings or machinery. These regulations reguire the following:

» ldentify: Emplovers and occupiers must identify whether asbestos is present.
o Assess: The risk of exposure from these products must be assessed,
= Control: Risk conirol measures must be implemented whers necessary.

Ashestos at Monash Universily

A survey of the location and condition of friable forms of asbestos was performed at Glayion
sarmpus during 1984-85, Removal or encapsulation of high-nisk Hems identified through this survey
was done prior to 1880, Most asbestos-containing products at the Caulfield and Peninsula
campuses were removed before merger with Monash. A survey of all types of asbesios-cordaining
products, across all campusas, was commenced in 1885

Labelling: Many items containing asbestos were labelled as part of the 1885 survey. Areas not
generally accessed by the general public were labelled. llems thal were not generally labelied
waere asbestos cement walls and ceifings, vinyl tiles and vermiculite ceilings. The waming on the
labels of "serious inhalation health hazerd” does not Indicate that the current airborme fibre lavel
constitutes a rigk; it indicates that the product/ iewn should not be disturbed,

Remadiation: A cenfral budget exists for remediation and management of asbesios. Asbestos
itemis are being sealed or rermoved to minimise the risk of staff, students and visilors being
axposed to unacceplable levels of asbestos fibres. Whers an‘imimediate tisk is thought to exist, air
monitoring will be dons to assess potential exposure. If tis indicetes high lavels of air- boms -
asbastos then immediate rermediation will oogur.

FEpcommandation

YWhere stafl are concerned about the location of asbestos and the above haalth issues, these
concems should be raised with the relevant supervisor, safely officer or heaith and salety
representative. Assistance in assessing the tisk, and controlling exposure, it asbestos-containing
ierns havs to be disturbed can be oltained fom Occupational Health, Safety and Environment. in
addition, spesific medicst concerns can be discussed with the University's Consultant
Gocupational Physician

For atdiionad information, contact Oecupational Health, Safely & Environment o

Tal: 9805 1018
Fax: 9905 2580
Email ohsehelpline@adm. monash.edu.au

April 2003
Copyrinht § 2003 Monash Unbearsity ABN L0 377 614 012 - 0o

o Murnber: GOUDEC
b A0 Getober 2004 - Maintained by wwweps
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THE MINERAL SERPENTINE

Chemistry: (Mg, Fep35i205(0H ), Magnesium Iron Silicate Hydroxide
Class: Silicates
Subclass: phyHositicates
- Group: Kalolinite-Serpentine :
Uses: many industrial applications, including brake linings and fireproof fabrics and ss an ornamental
stone,
o Specimens

.5 e ¢ @

Serpenting is & major rock forming mineral and is found as a constituent in many metamerphic and weather igneous
rocks: It often colors many of these rocks to agréen color and most rocks that have a gréen color probably bave
serpentine in some afmounit,

Serpentine is actually a general name applied to several members of a polymorphie group. These minerals have
essentially the same chemistry but different structures. The following is a list of these minerals, their formulas and

symineiry class: '

Autigorite: (Mg, Fe)3Si205(0H)4; menoctinic.
Clinochrysotile; Mg3Si205{0H)4: monochnic,
Lizardite; Mg38i205(0OHM; trigonal and héxagonal,
Orthochrysotile; Mp3SROS(OHM; orthorliombic,
Parachrysotile; (Mg, Fe)381205(0H)M; orthorhombic.

' 8 e & ®

Their differences are minor and almost indistinguishable in hand samples. Howeve . the clirysotile minerals are more - .
ltkely to form serpenting asbestos, while antigorite and lzardite formy-cryptocrystalline masses sometimes with a lamellar

- or micacgous character. Asbestos had been used for years as a fire retarding cloth and in brake Hinings. Iis links to cancer
however has led to the development of altérnative materials for these purposes.

Serpentine’s structure is composed of layers of silicate tetrahedrons Hnked into shieets. Between the silicate lavers are
layers of Mg(OH)2. These Mg{OH)2 layers are found in the mineral bricite and are called brucite layers. How the
brucite layors stack with the silicate layers i the main reason for the multiple polymorphs. The stacking is not perfect
and has the effect of bending the layers. In most Serpeniines, the silicate layers and brucite layers are more mixed and
produced convohited sheets. In the asbestos varieties the brucite layersand silicate layers bend into tubes that produce

1 !

- the fibers.

Serpentine can be an attractive green stone that takes a nice polish and is-suitable for carving. It has been used asa
substitute for jude and is sometimes difficult to.distinguish from jade, a testament to the beauty of finer serpentine
material. N '

Non-fiberous serpentine is not a cancer concern. Asbestos serpentines shouid bekeptin closed clear containers, but
makes an attractive specimen, Sometimes with a golden color as the name chrysotile in greek means golden fibers.

PHYSICAL CHARACTERISTICS:

Color-is olive gréen, yellow or golden, brown, or black.

Luster is greasy, waxy or silky.

Transpareacy crystals are transiucent and masses are opaque.

Crystil System is variable, see above.

Crystal Habits: never in large individual orystals, usually compact masses or fibrous. Veins of viberous
serpenting can be found inside of massive serpentine or other rocks.

Cleavage the varfeties of ¢rysotile have none, in lizardite and antigorite it is good in one direction,
Fracture is conchoidal in antigorite and lizardite and sphintery in the erysotiles.

Hardnessis 3-4.3

Specific Gravity 44 2.2 - 2.6

e @ & & B
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http://mineral. galleries.com/minerals/silicate/serpenti/serpenti.htm 14-Nov-04 -



Streak white

Associnted Minerals include chromite, olivine, garneis, caleite, biotite and tale.

Other Characteristies: serpentine in the rough has a silky feel to the touch and fibers are very flexible.
Notable Ocenrances Val Antigorio, Ttaly; Russia; Rhodesia Switzeriand; North-Caroling, California, Rhode
Eiand and Avizens, USA and Quebed, Canads.

» Best Field Indicators softness, color, silky feel and inster, asbestos if present and its flexibility.

& B & &
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J'THE MINERAL GIBBSITE

e Chemical Formulas AHOH, Aluminun: Hydroxide
Yo Clasys Oxides and Hydrenides

-4 Hses: A minor sourée of metallic aluminam.
e Bnecimens

(ibbsite i3 an mmportant ore of slumnum and is one of three minerals that make vp the rock Bauxite. Bauxite is often

thought ol as a.mineral bot is really a rock composed of aluminum oxide and hydroxide minersls such as gibbsite,

. hoehmite, AJO(OH) and didspore, FIAIOZ, as will as elavs, silt and ron oxides and hydroxides. Bauxite is a laterite, a
* rock formed from mtensé weathering énvironments such as found in richly fcmgteﬁ huntid, tropical climates,

. nked mtah:zdﬂm% ﬁf alzzmmmn h’ydrcmde The mmhadmm are mmpawi af alummum ions thh a ~+3 aharge
“pohded o six outahedrally coordinated hydroxides with a -1 charge. Fach of the hydroxides is bonded to only w0
atuminums because one thifd of the octzhedrons ave vacant a central alurminum. The result is a neutral sheet since +3/6 =
L2 mh&rga on the sluminumg divided by six hydrm;de bonds times the number of alummnms} apd -1/2 = <172 (-1
churge on the hydroxides divided between only two aluminums), thus the charges cancel. The lack of a charge on the
gibbsite sheets means that there 1s no charge to retain ions between the sheets smd act as a "glue” to keop the sheets
together. The sheets are only held together by weak residual bonds and this results in g very soft easily cleaved mineral.

Gibbsite's structure.is closely related to the structure of hyucite, Mg{OH)2: However the lower charge in brucite's
msg;msmm (+2) a8 opposed to-gibbsite’s aluminum (+3) does not require that one third of the detahedrons bie vacantof a
central on iy erderio matnisin a veuteal sheet, The different syrumetry of gi?}hmw and bmm{e 15 due to the different way
that the layers are stacked.

gemndum is ;dm{mal to g;zbbszte exde; ;
lavers are not newtral and require that ﬂy must be
pmdmmg the framework structive that is the structure: of mmmium

@zbbiti fe is interesting for another reason beeanse i€ is often found as a part of the strocture of other minerals. Thé houtral
aluminum hvémxz_dt, sheets are Tound sandwiched between silicate sheets in: tmpm’t&mﬁ ¢lny groups: the [ite, Kanlinile
and Mantmorionite/smeetite groups. The individual aluminum hydroxide tnyers are identical to the individual layers

-c::if gibbsig and are referred 1o as the "gibbsite livers™

PHYSICAL CHARACTERISTICS:

Color s white or colorless with shades of gray, blue and green,
Euster Is vitreous to dull, cleavage surfaces have a pearly luster,
Transparency Crystals are translucent and rarely transparent,
Crystal System is monoclinie; 2/m,
Crystal Habit is usually massive but rare erystals are found in flattened tabular crystals. In many. bauxite
specimens gibbsite is fauné in & piseditic habit Also Tound ax botryoidal encrustations, concretionary, stalactitic
and foliated madses,
{leavage 13 perfect in one direction, basal,
Fracture is u'nt;van.
CHardness 15 2.5 - 3.3
: Spﬂﬁﬁiﬂ Gravity is 2:4 (shghﬁ%x beh:m nverage)
Riveal iz white,
Other Characteristics: When breathed on, gibbsite gives off a noticeable clay smiedl,
Associated Minerals are boehmite, diaspore, wzurite, hvdrozincite and- aurichaleite.
Notable Occurrences include Vogelsberg, Germany, Gant, Hungary: Les Baux, France; Lavrion, Greece;
Giayana and Arkansas, USA,
o Best Field Indivators sro crysial habits, bardness, seell and associations.

4 @ & & #
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s Chemies! Formeta: MglOID2, Magnesium Hydroxide

& Classy Uxides snd Hydroshies

o Group: Brocite

o Lses: A minor source of metallic magnesinm, 2 source of magnesis and #s 2 refractory additive.
-3

Brucite is a mineral that is not often psed as a mineral specimen bui does have sorne fmpottant mdusizial uses. Hisa

minor ore of magnesiom metaland a sourde of magnesia. 1 s also used as an additive nn cerinin refrattoriss.

1 {5 bruocite's structyre that is. interesting. The basic struciure forms stacked sheets of octahedrons of magnesium
hydroxide, The octahedrons are compossd of magriesium fong with a +2 charge honded fo six octghedrally coordinated
fiydroxides with & -1 charge. Each hydroxide is bonded o three magnesiums. The resultis a nautral sheet since +2/%6 =
+1/3 (+2 charge on the magnesiums divided among six hydroxide bonds} apd -1/7 = -1/3 {1 charge on the hydroxides
divided among three magnesiums): thus the charges cangel.

The lack of a charge on the bruciie sheets means that (here is ne charge to rebain jons between the shogts and actas a
“glue” to keep the sheels together. The sheets afe only held togetier by weak residual bonds and this resulis in a very gott
easily cleaved mineral. Brucite is closely reluted to gibbyite, AHOMS. Howsever the extra charge-in gibbsite's dlununuin

(+3) a8 opposed to brucite's magnesium {42} requires that ote third of the cotahedrons to be vacant of & ceniral fon in
order to matpinis o newtral sheet.

Brugits in interesting for anuther reason because it i often fornd as a purt of the structwe of other minerals, How can thil
~be? Wll, the néutral magodsivm b wide shisets gre foand sandwichied Betweon silicate sheets i/ two impurtant elay '
groups: the Uhlorie @ad Mestmonllonit

emectite grotips, The individual magnesit’ hydroxide lavers are identical o
fhe individual layers 6f brucite and are referreil to as the "brueite layors™.

PHYSICAL CHARACTERISTICS:

Color 18 white or colorless with shades of gray, blue end green.
Laster is vitreous or waxy; eleavage surfaces hiave a pearly luster.
Transparency Crvsials are transiucent and rarely PunSpATen,
Crystal System 15 tnigonal; bar 3 2/m

Crystal Habit is typically in fattened tabulac crystals with rare rthombohudral terminetions. Also fouwnd in
tamedlar and fibrous aggrepates and as folisted masses. Hirucite has e knows o psendomorph crvsisls of
perichase

Cleivage s porfoct i ope direetion, basal.

Fracture i3 uneven,

Hardness 2 - 2.5

Spevific Gravity is 2.4 (shgihtly helow sverage)

Biveali s while.

Other Characteristies: cleavage fakes aud fibers are fexible but not elastic,

Kspociated Minerals are calelte, wollavtonite, nepheline, tals, sragonlte, serpentine, chromite

$ B & & ©
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» thstomible,

srmesiles poviciaseand other magzms?um minerals.
stable Oecurrences include Uast, Shittand Istands, Hii Jand: Aeshestos, Wakeheld and Black Lake, (Quebet,

nada, Aosta, Italy; Brewster, New York, Wood's Mine, Texas. Gabbs, Nevads, Crestmere, California and

Berki 0., Pennayivania, USA. '

» . Best Ficid Indicators are crystal habit, luster (sspecially on cleavage gurfaces), Iack of soapy or groasy fesl apd
fegible but inelastic fiakes and fibers, '

iz | Searel | Properties | Oxidey
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