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Figure15.1. COMPARATIVE INVESTIGATING: Aluminum in Drinking Water

The three rewspapr aticles reprintedin this Hgure gpeaed ova about a meweek period in The Globe and Mail in
1995 they deal with the posdble relationshipbaween long-termexposureto abminumin drinking waterand deelopment d

Alzheimers disease

The Globe and Mail, March 30, 1995, pagesAl, A12

Canada to limit tap water aluminum

Links to menoty, brain imparment

BY WALLACE IMMEN
The Globe and Mail

Healh Canadalars to ®t imits a1 dumin-
um in dinking waterin light of reseech
linking the dement to lan danage ad
memoty loss

An Australan regach team eportedthis
week tha duminum, which is added D
drinking water in treament pants, can
acanmulatein the train, whee it may kil
off cells aad caise memoty loss Most
Canadirs living in dties daink water that
hasbeen teded with duminum, dthoudh &
levels that are condderedsak.

The §dney-based Austdian Insitute d
BiomedicalRe®ach sail inorganic alimin-
um, the type added b waterduting purifi-
caion, collectsin the brains of rats,dama-
ging neuons

Althouch the eseeches dd not sy tha
auminum in water causes Alzheimers
disease they said the brms of memay
impairment the sibgance causes is
chaacteistic of ymptoms of the iiness

Insitute eseacher Jude Walton noted
there has keen a worldwide surge in Alzhei-
mers over the pag 70 yeas, as nary peo-
ples waterhasbeen teded with duminum

Some ese&ches @ntinueto link high
levels of duminumin the krain with Al zhei-
mers, while aher gudies hae @g doutx
on he onnedion.

"Basedon wha weve se@ of the eseech,

the rrelation of duminum to memnoty
loss] is mndusve; Dr. Barry Thomas sid
yeserday

Dr. Thomas headof the citeria ®dion of
Healh Canada EnvironmentalHealh Direc
torde, said the Depatment will ak a @m-
mittee of federd and movincial officials to
sd heath limits for duminum within the
next year.

Althouch wateracourts for aly a snall
fraction of the anourt of duminum pele
consume h food, he ype of duminum that
entes waterduring purification is he nost
likely to reach the lbain, the Austraian study
found.

The finding, reported Tuescay in the pur
nal Neuroloxicology, draws mndugons tha
are smilar to those n a $udy of 2000 On
tario men eportedin Januay in the Cana-
dian Journal on Aging "Generdly you cet
a risk dmog 10 timesas lg in aes tha
hare tgh aluminumlevek in the dinking
watker' said the stdy’s aithor Dr. William
Forbes, dsingushed pofesor emeitus o
the University of Waterla.

Dr. Forbes sail his reseech dions ha a
level above 300 nicragrans per ftre is defi-
nitdy harmfu. He sad thee is no eidence
of ham from long-term useof waterwith
aluminumlevels below100 micragrans per
litre, a levé comnon in Ganadan water
sipplies.

Mog treaed waterin Canadais kept be
low 100 micrograms per itre becaue ay
more than ha afeds its bok and e,
sad Metio Toronto waersupdy diredor
Hirosh Tanguch.

Dr. Thomas sid tha "no urtry curent
ly has a lath gandad for duminum in

watker Were in the brefront on tis. Heath
limits have keen underdisausdon for at least
two yeas, he fid, and 'as & dten the cag
there is a wide rangeof opinion’

At a onferencein Burlington, Ont., lag
yea, ome epers aguedfor a heath limit
as bw & 50 nicrograns while ahers sid
100 is recessary to avoid compromisingthe
puifying éfed of the alminumsats in the
waer

"This is rot just alded for ro reasn; Dr.
Thomas mwinted ait. The process emaes
baderia and protozaa tha are eriousheath
risks.

Water n ome aes of Canadaespedally
the Rairies, § ratwrdly high in duminum,
but that is rot consdered a heath risk, Dr.
Thomas roted The aganic brm of dumin-
um in bod and giourd waterdoesit readly
enterthe Hood gsem, he sai. It is the
inorganic aliminum sats ued b darify
watr in tredment ha are the oncern

Hydrated duminum suphae, dso known
as dum, is wsedto remae fine paticles
from water said Peter Chisholm, assdate
profeser o engineeing at he Uhiversity of
Guelph. The mmpaundor a elatedalumin-
um st is usedaadoss Ginada anywhee
whee thee is gre-tredment d waterextrac-
ted fom lakes and seans.

The chemical orms sowflakedike dus-
ters known & floc. The mstively chaged
floc atracts negatively charged ninerd par-
ticlesin the wateras t setles to the bttom
of a reament ark. However some alimin-
um remansin the purified water

REFERENCES. Walon, J, Tuniz, C., Fink, D., hobs&, G and D Wilcox: Uptake of trace anountsof duminum intothe

brain from drinking water NeurcToxicology 16(#1): 187-190 (1995). [DC Library call number. PER RC32LN437]

FortesW. FE and N Agwani: Geodamical fisk fadors for mentalfundionirg, basedon e ntario Lon-
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The Globe and Mail, March 31, 1995, pagesAl, All

Aluminum in drinking water poses no ris,
Feckrd heath dficials dduged by worrned callers

Canadians told

BY WALLACE IMMEN
The Globe and Mail

Dr. Barry Thomas pent yesterdp assuing
Canadirs te ther wateris safe to dink.

After aanaundng tha the tder& Heath
Depatment wil ak for lmits o the
anourt of aluminum added to drinking
water during reament, he was alugedwith
calls from worried officials and hauiring
meda.

'As far as we an €ll, thee is no eidence
thee is a teath risk anywhee in Canada
Dr. Thomas headof the citeria sdion of
Healh Canada environmentalheath drec
torde, said in a elephone nterview

But he alded that encugh questons have
been misedabout the dfeds d aluminum
on te lrain tha "we would be emBs & we
didrit establish a safe imit'!

Aluminum suphae, knovn a dum, is
usal by redament pantsaaoss Gnadato
purify water

But until now, no one has ranitored fow
mud o the sibsance ges into the vater
pemle dink.

Recaty reported studes in Austrah,
Canadaand Bitain indicae that inorganic
aluminum is parfcularly adept & geting
into the Hoodstream and allecting in brain
tissue Dr. Thomas sid. This kind of du-
minum, dso called fee aluminum binds
eadly with body tissue

The mnnedion ketween duminum and
memoty imparmentwasna seen dealy in
the pad beaus previous studes did not
hae he ophisticaed ways d intepreting
the datathat ae aaiabde today said Dr.
William Forlkes, a grontdogig and dstin-
gushed pofessoremeitus of the Lhiversity
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of Waterlm.

In a H-yea sudy of 2000 nen Dr.
Fortes burd tha the nhddene of memay
loss was yp to 10 tmeshigher in aes o
Canadawith hgh aluminum levels in the
water

In the @4, thee were wide variationsin
the way tha waterwastreded, but snce the
1980s nore rigorous povincal standads
hae eslted in most cities eduding the
anourts d alum usel in watertregment.

Officials bdieve ha forms d aluminum
otherthan feealuminumpase little risk.

‘Aluminum is the tird-mostcomnon
elementin the wald; the lody is desgned
to reject naturd aluminumin food and water
Ony a tace gts into the gsent, Dr.
Thomas assted pegle who ae cacened
aboutthe potenial for long-termexposure

Other assuancescame fom industly and
resaches:

e "Weve been gting calls from peqle

aking whether trey auld throw out their

aluminumpas and pn$said Seve Rudn,

a gpdkesnan for the Alzheimer Sdety of

Canada Alzheimers disease #eds out

250,000 @nadars. Aluminum cookware

wasoneof the aiginal sugpectsin Alzhei-

mers, hut the duminum from pots s ot

realily absorled n the tody. The anourt

that entess food & minute, evenif you gew

addic food in an duminum pa, a pokes

manfor Alcan Auminium Ltd. said.

e Aluminumcars ae coded with baue

or padic to preventfood a drinks from pick-
ing up ay metd, the Alcan repreentdive

added

e Antacids mniin duminum and ®me
peqle ake mary taldets a chy "You might

think this would add a bt d aluminum, but
studes shav it doesrt sean to make nmuch
differencé Dr. Forbes sal. After a onto-
versy five yeas go, antecid malers reduced
the anaunt of duminumin ther produds.

e Deodrants ©niain duminum conpaunds,
but it is a ©aing on he aitsice of the &in
and ends not to ke ésorlked.

e Mary Canadan omnunties hae hgh
naura levds of duminum in thdar water
Factars such as a&id ran increasealuminum
levels. In Newfoundand and Manitdba, br
ingance naturdly acidic waterabsobs nore
aluminumfrom the ®il. But this duminum
is the aganic or bourd, form,and does ok
pose aisk, Dr. Thonas sid.

Existing provincial recanmenddionson the
level of dum are st r tedinical reasns
rather than heah wmncerrs.

A meding on ®ting a heath gandad
will be alled ths yea, but Dr. Thomas fas
no idea wa the final nmber wil be. H
safd dties ha reported to hm yesterda
indicaed trat ther waterhadfreealuminum
in a rarge fom 100 © 200 micragrans per
litre d water

Anything below 200 5 cnsdered a sfe
range dthouch Dr. Forbes sal his qudy
found a figh risk of memay imparmentin
men who dank waterwith more than 45
micragrans per ftre.

Mearwhile, reament gantswill continue
to ue dum. Altemaives are dther nore
expersive a not & dfedive in diminatirg
contamhants fom water said Larry Wil-
liams d Albertd environmentalprotedion
ageng.

Desaibe mndsdy the Question that is he pimary conernof the tiree aticles reprintedin this Hgure. If you idenify
morethan me Questbn, descibe ham in the ader you mndder to be d decreagg importance

Forthe (mostimportanf) Queston you identffied in the peviousquestion, briefly descibe he bllowing:

e the tametpopuation;
e atargetunit;
e the main response variate;

e the main explanatory variate;
e anattribute of interest d the trgetpopuation;
= expres this attibute gmbdically.

What is he aspect of the Questdr? Lsffy your arswerbriefly.
e Explain briefly whether the invesigatbnsof human popuationsdescibed in the aticles have experimental or obser va-
tional Plars, and mdicde what statigtical issueis raisedby this matterin the @niextof the Queston keingaked

- What invesigaton with an experimental Plan 5 menioned i the aticle reprintedon te tird sde (page 5.3 of the

Figue? Explain briefly.
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Figure15.1. COMPARATIVE INVESTIGATING: Aluminum in Drinking Water (continued)

The Globe and Mail, April 7, 1995, page A8

Variations noted in aluminum levas

Some vaterreadingsagonishingly high, can vay with seasns gearahy, expertsas

BY WALLACE IMMEN
The Globe and Mail

TORONTO - The anourt of auminum in
muricipd watersypplies @n vay dramdi-
cally, figuresbeang reportedto federdheath
officials shaw.

Studes of memay lossdue b duminum
swggest ha 70 yeas d drinking waterwith
levels ebove 200 ricrograns per ftre (parts
pe billion) might raise he tisk of memay
loss in dd age onsstent with Alzheimers
disease

But in 1993 one gantin Ontaio turred
outwater with 20 imesthat much.

"Some eadngsare sstonslingly high, over
1,000 micrograns per ftre; said Dr. Barry
Thomas headof the £derdHeath Depat-
ment gdion ha is daming b st rational
standads for duminumin drinking water

Seasnal variations can afed duminum
levels. BExpeats sy levels end to e higher
during winter and simner & well as dter
stoms which sir up ssdmentin rivers axd
lakes ha suppy waterfor cities Hydreted
aluminum suphae, or dum, is added b
remove dit and hamful baderia from water
during treament. Some alminumremains
in the waterpiped out ® consimes.

The mejar problem nay ke in hot weaher
sad bhn McGraken, medhanical asessient
officer for Ontarios Environment Mnistry.
"Treament pants hare © produce more
water in lesstime diring peak simmer ce-
mand Addng more dum speed the darifi-
cdion pocess

Gearaly dsoplays a ole. Dr. Thormas

sad thd, in gened, the Maitimes eport
low auminum levels becau® nosttowns wse
graund water rot tredaed with dum. Cties
on te Raries ppea to have the nost
congstent poblem. More of the aliminum
sats ued b darify watermustbe alded b
ovecome ligh naurd levds of ime that
males vaterharder

Saskaion reported levels @& high as 00
in its water said Blaine Garorg, acting drec
tor of the nunidpd branch d Saskatbe-
wars Environment Depatment.

Aluminumaddedin tredament knowvn &
inorganic ¢ free aluminum is mnsdered
the biggest hedh risk becaue rew gudies
in Canadaand Austral dow it has a
ability to reach the lbain, whee it collects
in cells reppongble for memay.

An Australan study fourd tha free alu-
minum at te kve of 100 nicragrans per
litre accunulatedin dgnificant anourts in
the brains of dx of eight rats after keing
injeded with the equivalent d just ae dass
of water

Drinking Aluminum
Amourts inder200 nicrograns per litre of waterare safe but 1993 esing
shavedmary comnuniies with mud higher levds
Comnuniy Maximum Minimum Average
Ajax 220 55 B6
Bracebridge* 44 30 34
Gravenhurst 0 ro 37
Hamiton 120 49 al
Kingsto 250 3 144
Metro Toronto(Harris Fani 240 a 134
Metro Toronto(Clark Plani 110 65 83
Ohaveken 4,350 66 1,088
Ottava 20 57 115
Pat Dove 389 B 189
Rany River 1530 70 @23
Sudury* 19 7 un
Windsor 230 60 iivg
* Bracebridge and Sudbuy do not tred with aluminum

Ohswvekers phenomenal high peak readng d 4,350 was he esut of medhanical

probems at hie £derdly operated tedment pant dfficials sgy

4 In the tlde d aluminum levels in the aticle reprintedalbove the average is usedas a neaswe d location; aitine the al-
vantaye(9 and disadvantayg(9 of this wse ¢ the aeraye br thesedda.
® Sugyestanothe measte d location and aiine why its ug would be nore gpropriatethan ha of the aerage

- To increasehe dfediveressof the déa pesntdion, wha would be teter than ushg ether neasee d location by

itsdf? Explain briefly

What neaste d variation is providedin the ade o aluminum levek in te aticle reprintedabove? Qutine the alvan-
tage(9 and disadvantaye(g of this measte r thesedada.

o Sugesttwo othe meastesof vaiiation and aitine why they would be nore usdul than the meare provided
- From the rspedive d effedive dcatapreserdtion, wha would you provide n the &le to quantify datavardior?

Jusify your arswerbrieffly.

(6] Namethe cmmponents d a measung [IOCess

e In the aticlesreprintedin this FHgure, two variates invdving measuring are duminum levek in waterand the dgree d
brain imparment Wha information is povidedin the aticle ebaut the measung processe for thesetwo vaiates?

- What is athird mgor measting dfficulty? Explain briefly.
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6 - Rank he hree neasung sswes n order d increagg difficulty; jusify yourranking briefly.
- Foreach d the hree neasung pocesse, desribe biefly the main sourcg9 of posdble measung inaccuracy and
measting imprecison; make it dear whichvariatg9 are invdved n your disaus$on in each case

In the ®ond-lad paragaph of the aticle reprintedoveleaf o page 5.3 .....(two) new studies in Canada and Audtralia
..... ae referred b. Wha information is povidedin the tiree aticlesreprintedin this FHgure @aout the o study populations.

e In each case indicae lriefly how this information, or lad of it, baut the gudy popuation dfeds the Arsweraboutthe
role d auminumin drinking waterin brain imparmentwith regad to theinaccuracy and heimprecison of this Answer

Idenify the main ways n which sampling is involved n the luman dudies ha are the pimary concern of the tree
arfclesin this Hgure.
® For ech ug of saanpling tha you dentfy, descibe biefly the main source(9 of posdble sanpling inaccuracy and
sanpling imprecison; malke it dear whichvariatg9 are invdved n your disaus$on in each case
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