
GOVERNMENT REGULATION OF TAP WATER & BOTTLED WATER 

JURISDICTION: CANADA 	 ONTARIO 	 QUEBEC 	 U.S. 

Type of Water: Tap Water Bottled 	Tap Water Bottled 	Tap Water Bottled Tap Water Bottled 

Legislation: Guidelines FiD Act 	Drinking 	No Prov 	Drinking 	Reg rasp Drinking FAD Adm. 
for Can 	Rego. 	Water 	Reg 	Water Reg Bottled 	Water Reg Reg. 
Drinking 	Div. 12 	Objectives 	 020. Env under the pt. 103.3 
Water Qual 	 (under Ont 	 Qual Act 	BONA 
-ity 	 Water ROB. 

Aot.7(1)d 

PARAKEDIDAS 	 MAC 	 MAC MDC 	 MAC mg/1 	MAC 	Max Sec 	MCL 
Con MCL 
Lev 

GRNERAL 
Chloride mg/L 	 (250) 	 250 	 250 	250 
Colour 	 15 	 5 	 15 	15 
Corrosivity 	 Non 

Cor 
w Fluoride mg/L 	 1.5 	 2.4 	 1.5 	 1.4-2.4c  

Foaming Agents mg/L 	 0.5 
Nitrate(AsN)mg/L 	10.0 	 10.0 	 10.0 10.0 	 10.0 	10.0 
Nitrite(AsA)mg/L 	1.0 	 1.0 	 10.0 10.0 
Organic Nitrogen mg/L 	 0.151  
TDS mg/L 	 500 	 500 	 500 
pH (Standard Units) 	(6.5-8.5) 	 (6.5-8.5) 	 (6.5-8.5) 
TOC mg/L 	 5.0 
Turbidity(NTU) 	5 	 1 FTU 	 5 	 1A 5.0 
Temperature C 	15 	 15 
Odour 	 inoffeneive 	 3(Ton) 3 
Taste 	 inoffensive 
Sulpate mg/L 	 500 	 500 	 500 	500 	 250 250 
Phenols mg/L 	(.0.002) 	 0.002 	 0.002 	 .001 
MICROBIOLOGICAL 
Fecal Coliform 

x (per 100 ml) 	 0 	 nil 	 0 	0 
Fecal Streptococci 
(per 100 ml) 	 nil 	 0 
Standard Plate Count 
(per 100 ml) 	 50,000 	 0 

B Total Colifoim 	10u 	 <5 	<5u 10 	 0 	10 
RADIOLOGICAL 
Grose Alpha Bq/L 	0.1 	 15pci/L 	15pci/1 
Gross BetaE Bq/L 	1 	 50pci/L 

K CESIUM-137 Bq/L 	50 	 50 	5 	 50 
IODINE-131 Bq/L 	10 	 10 	1K 10 
RADIUM-226 Bq/L 	1.0 	 1.0 	0.1K 1 	 5Vpci/L 	5*pci/L 

K STRONTIUM-90 Bq/L 	10 	 10 	1.0 	 10 	 8pci/L 
TRITIUM Bq/L 	 40,000 	 40,000 4,000K 40,000 	 20,000pci/L 
xmostamac 
ALUMINUM mg/L 
ARSENIC mg/L 	 0.05 	 0.05 	 0.05 	.01 	0.05 	.05 
BARIUM mg/L 	 1.0 	 1.0 	 1.0 	1.0 	1.0 	1.0 
BORON mg/I 	 5.0 	 5.0 	 5.0 	5.0 
CADMIUM mg/L 	 0.005 	 0.005 	 0.005 	.01 	0.010 	.01 
CHROMIUM mg/L 	 0.05 	 0.05 	 0.05 	.05 	0.05 	.05 
COPPER mg/L 	 (1.0) 	 1.0 	 1.0 	 1.0 1.0 
CYANIDE mg/L 	 0.2 	 0.2 	 0.2 	.01 
IRON mg/L 	 (0.3) 	 0.3 	 .3 	 0.3 .3 
LEAD mg/L 	 0.05 	 0.05 	 0.05 	.05 	0.05 	.05 



GOVERNMENT REGULATION OF TAP WATER & BOTTLED WATER 

JURISDICTION: CANADA ONTARIO QUEBEC U.S. 

Type of Water: Tap Water Bottled Tap Water Bottled Tap Water Bottled Tap Water Bottled 

Legislation: Guidelines F&D Act Drinking No Prov Drinking Reg reap Drinking Fit) Adm. 
for Can Rego. Water Reg Water Reg Bottled Water Reg Reg. 
Drinking Div. 12 Objectives H2O. Env under the pt. 	103.3 
Water Qual (under Ont Qual Act SOWA 
-ity Water Res. 

Act.7(1)d 

PARAMETERS MAC MAC 	IOC MAC mg/1 MAC Max See MEM 
Con MCL 
Lev 

MANGANESE mg/L (0.05) 0.05 .05 0.05 .05 
MERCURY mg/L 0.001 0.001 0.001 0.002 .002 
SELENIUM mg/L 0.01 0.01 0.01 .01 0.01 .01 
SILVER mg/L 0.05 0.05 0.05 .05 0.05 .05 
URANIUM mg/L 0.02 0.02L  0.02 
ZINC mg/L (5.0) 5.0 5.0 5.0-  5.0 
SULPHIDE (AS H2S) mg/L (0.05) inoffensive .3 
BASE/NSUTRALS 
BENZO(A)PYRENE mg/L 
VOLATILE ORGANICS 
BENZENE mg/L 
CARBON TETRACHLORIDE mg/L 
1.2-DICHLOROETHANE mg/L 
HRXACHLOROBENZENE mg/L 
METHANE L/m3 

TETRACHLOROETHENE mg/L 
TRICHLOROETHENE mg/L 

3L/m3 

TRIHALOMETHANES mg/L 	0.35 0.35 0.1 .1 
PESTICIDES i P.C.B.'S 
ALDRIN + DIELDRIN mg/L 	0.0007 0.0007 0.0007 
GAMMA-BHC(LINDANE)mg/L 	0.004 0.004 0.004 0.004 
CARRARYL mg/L 	 0.07 0.07 0.07 
CHLORDANE 
(TOTAL ISOMERS) mg/L 	0.007 0.007 0.007 
2,4-D mg/L 	 0.1 0.1 0.01 0.1 .1 
ENDRIN mg/L 	 0.0002 0.0002 0.0002 0.0002 .0002 
HEPTACHLOR mg/L 	0.0003P  0.003P  ) 

P HEPTACHLOR EPDXIDE mg/L 0.003. 0.003P  ).003 
METHOXYCHLOR mg/L 	0.1 0.1 0.1 0.1 .1 
METHYL PARATHION mg/L 	0.007 0.007 0.007 
PARATHION mg/L 	0.035 0.035 0.035 
PCB'S mg/L 0.0031' 
TOXAPHENE mg/L 	0.005 0.005 0.005 0.005 .005 
2.4.5-TP (BILVEX) mg/L 	0.01 0.01 0.01 0.01 .01 
PESTICIDES - TOTALRmg/L 0.1 0.01 
DIAZINON mg/L 	 0.014 0.014 0.014 
DOT-TOTAL mg/L 	0.03 0.03 0.03 
PHENOLICS i ACIDS 
NITRILOTRIACETIC ACID 
(NTA) mg/L 	 0.05 0.05 0.05 
PENTACHLOROPHENOL mg/L 
2.4.6-TRICHLOROPHENOL mg/L 
AMMONIA .5 
CALCIUM 200.00 
FLUORINE 1.5 
MAGNESIUM 150.00 
URANYLS 5.0 
TOTAL DISSOLVED SOLIDS 500.00 
LINDANE .004 



REGULATION OF BOTTLED WATER - GOVERNMENT VS. INDUSTRY 

JURISDICTION: CANADA 	 ONTARIO 	 QUIERC 	 U.S. 

Regulator 

Legislation: 

Government Industry 	Government Industry 	Government Industry Government Idustry 

FfiD Act 	No Federal 	No Provin- OBWA 	Regulation 	 FAD Adm. 
Div. 12 	Regulations cial Rego. Model 	Re: Bottled 	 Reg. Pt. 

Bottled 	H20; Env. 	 103.3 
Water Code Quality Act 

PARAMETSREI MAC 	MSC 

WIRRAL 
Chloride mg/L 	 250 	 250 
Colour 	 15 
Corrosivity 
Fluoride mg/L 	 10 
Foaming Agent:: mg/L 
Nitrate(AsN)mg/L 	 10.00 	 10.00 
Nitrite(AsN)mg/L 	 10.00 	 10.00 
Organic Nitrogen mg/L 
TDB mg/L 
pH (Standard Unite) 
TOC mg/L 
Turbidity(NTU) 	 5 
Temperature C 
Odour 	 3 
Taste 
Sulpate mg/L 	 500 	 250 
Phenols mg/L 	 .001 
MICROBIOLOGICAL 
Fecal Conform 	 0 
(per 100 ml) 	 0 
Fecal Streptococci 	 <100/m1 	0 
(per 100 ml) 	 <100/m1 	0 
Standard Plate Count 
(per 100 ml) 
Total Coliform 
(per 100 ml) 
RADIOLOGICALY  
Gross Alpha Bq/L 15pci/L 
Gross BetaE Bq/L 
CESIUM-137 Bq/L 5.0 
IODINE-131 Bq/L 1.0 
RADIUM-226 Bq/L .1 5pci/L 
STRONTIUM-90 Bq/L 1.0 
TRITIUM Bq/L 4000.0 
INORGANIC 
ALUMINUM mg/L .2 
ARSENIC mg/L .01 .01ppm .05 
BARIUM mg/L 1.00 1.0 1.0 
BORON mg/L 5.0 5.0 
CADMIUM mg/L .005 .01 .01 
CHROMIUM mg/L .05 .05 .05 
COPPER mg/L 1.0 1.0 
CYANIDE mg/L .1 .01 
IRON mg/L .3 .3 
LEAD mg/L .02 .05 .05 



TABLES 
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TWA. 2 	ConsentrotIon of ChomIcitO 00teCts0 In Sevin NijOr Brands 
of (tattled Spring Water Delivered to Toraito Noro0o. (00MtinuO4) 

Brand of Bottled Serino Water 

Units: so indlostal 0010W 

4ETA1,2 ,a115 MU PRAMS 

/Malmo tgat1,3 
Ars0,110 (VW 
lopfun 04113 
Bor011imm (001.) 
Codm1mt (141/1) 
Walt. CNA) 
Chromill tvel.) 
Cokolt lma/13 
C01011r (111/0 
iron tog/ii 
Wed 102/1.1 
Nottroalue (tm/L) 
avows** t4/L2 
bercury (WO 
Aolobion4O 
Side WA) 
Pottosfut (ORM 
tottnimm twe/Li 
MVO (14/1.) 

Strontium (WO 
Tett! Cyanide NA) 
Tout organic carion (114/1.) 
Total PhOS;norwe (14/1.) 
voredlum tuoiL3 
Zow 04/0 

41 tht contaminant ma kola 

24 

86 

11,0 

0.40 

5,0 
0.17 
1.75 
4004 

4,0 
0,10 
0.204 
2.5 
0.002 

0.55 

20 

70 

1 

22 

20 

2,0 	5.5 
0.05 	0,21 

1.5 	1.5 
0.003 

0.08 

tat lineation 

0.64 

2$ 

54 

16.4 
2 

2.0 

limit 

5.0 
1.0 
10.0 
0,21 
0.1 
0.01 
1.0 

10.0 
1.0 
20.0 
1.0 
0.01 
1.0 
0.1 
20.0 
10.0 
0.05 
1.0 
0.1 
0.1 
0.01 
0.002 
0.5 
0.081 
10.0 
0,01 

19112; A blank tptct indiattes that the concentration 
for tale stals4e. 



07/05/1999 	1551 	PUBLIC HEALTH 4 99609392 N0,311 	P25 

- 20 - 

nP:tor,i,a 

17,1,..ing of CG different b.;Atled water b4-oduots available VD the 
Tcrfanto Alarket reveAled aero faecal and total coliforme in all 
brmrid2, 	 naeting Oritavio Drinking water otzojectivar;. In 
contrasf;, 29 parcent Z the bottled water samples excoodRd the 
Ontario ;Iii&qine a rADD bacteriL per mi11111tre Vor the aarobic 
plat count (APC), and 35 percent of samples exceade4 the Ontarlo 
Bottled W2Ler An4ciation's own cui4431tne ot 100 baetcria per 

Twentr-!five percent of the brands failed to mcet t;ne 
bot&I.Q1' guLdeiiries in all thr,f,  sacoples tested. Table 3 give' 

- th(i! rcovAts of this assessment. 

(X2MICAL Age BACTWOVLOGICAL QUALITY OF DE:p7E-TR1AZED 
E.,TER 

Tvce Otganic Contamnants 

&:z'JtiTL44ted carbon and reverse osmosjx home water treatment 
Wititn t.clud under optimum Co flticn ç1tly reduoed the level of 
many r:nntrainants present in Toronto tap waterAseP Teb11) 1). 
.TceLle 4 ho;471:; removal efficiencies for the devices tested in the 
fii.d Rtudy. 

Trihe..omethann tors reduced by mon Ulan 98 1rcent, and 
cljIosited compounds, such as-chlorobenzenes, were typicEllY 
.rcaj7Acd by more than 60 percent w;,th both devices. M,Trny 

7cylLc aromntic hydrocins (PAgs) eucb co ,,c,,,chttlylene, 
anrac,Dne and flucornthenn were lovfered More than !:), percent by 
both vivIts. Uowevere  the compoJndA Such as vtothyln&;hal0 
mre rc,16od 	less flian 50 perunt., Toluene and ,!ylot, sofTre 
Dcorly ;c0movea by.  either device.. 

Trzk,ze Hnals 

Tha :ovfarse c. mosis unit slowad a highev removal capacity for 
metals ;Ind other inorganic SUbstaOtqx ttin thql adtivAtea carbzn 
unit. Sodium'  strontium, cyanido and ,tauminum were remomf weLl, 
hy tha 1:everse orsmo.sis unit ht not the atticmted to.rboB unit. 
Overall, iztvevea osmosis units thift incorporat:e activated, (.1c,rbc.n 
filters rnriov 	wiarr rAriq 5P chals than 4ctivated oar4on 
uoits 41Jone. 

'Ai n:,s6lts of the, ficld study on ace, chemio41 removal efficiene:y 
057 ,)(1t:o2r troatwInt 6evioes in Imn in 25 Toronto homn getern111,  
twnZirmed the ?:e3ults4 of mntrollad te,sting 	TiOlere poor eemoval 

wore, okmerveet Ce.ompLv(A6 tu th 	itiLlec1 te00, they 
Tler usually the result of poorly 1,:aintLin6 	4ing dal,LOcos. 

oalLic dQviceC 5,kA UDC in othor horw:z awalounq',116:tmcd 	. 
chemiCal removal cffioiencion. In generc,If  activated calt,0:1 
davicee 41110wod a woo.biliy to zomovo lu nluali, IVOWEVer r  the 



Aerobic Plate Count 
(aerobic bacteria per ml) 

Sample 1 Sample 2 Sample 3 

	

<10 	<10 	10 

	

<10 	20 	<10 

	

60 	620 	40 

	

<10 	<10 	<10 

	

>2000 	<10 	<10 

	

290 	20S 	260 

	

630 	<10 	>2000 

	

<10 	<10 	<10 

	

90 	40 	120 

	

<10 	$0 	<10 

	

4/0 	<20 	<10 

	

>2000 	050 	1200 

	

>2000 	>2000 	>2000 

	

<10 	<10 	<10 

	

<10 	<10 	>2000 

	

<10 	<20 	<10 

	

'410 	<10 	<10 

	

<10 	510 	410 
<10 <10 >2000 

	

60 	770 	590 

	

960 	>2000 	300 

	

<10 	<10 	<10 

	

<10 	<10 	<10 

	

<10 	<10 	40 

	

<10 	<10 	<10 

	

<20 	<10 	<10 

	

30 	50 	<10 

	

940 	720 	1700 
>2000 >2000 >2000 
<10 <10 4000 

	

<10 	<10 	10 

Brand of Bottled Water 

A & P carbonated Natural Mineral 
Apollinaris Mineral 
Bearie Natural Mineral 
Boario Carbonated Natural Mineral 
Blue Mountain Carbonated spring 

Blue Mountain Spring 
Caledon Springs Spring 
Caledon springs Distilled 
Caramulo Still Natural 
Castello Carbonated Mineral 

Cedar Springs 
Ceniti Springs 
Cool Brook Carbonated Spring 
Croft Carbonated Mineral 
Cruaeiro spring 

Crystal Springs Distilled 
Crystal Springs Natural spring 
Dominion Spring 
Echo Springs 
avian Natural Spring 

Fern Brook Spring 
Fern Brook Spring (b) 
Forrarella Mineral 
Fiuggi Natural Spring 
Foote s. Moderanno Mineral 
Geroleteiter Sprudel 

Health Springs Natural Mineral 
Highland Country Springs 
Iceland Natural Spring (Cytual 
Labrador Spring 
Lombadas Natural Sparkling Mineral 
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Tailo 9 Results of Bacteriological Analysis of Bottled 
Water (a) 

Total coliform and faecal coliform Counts were 0 for all 
brands of bottled water. 
The second set of results' for Fern Brook Natural Spring 
Water are from samples taken after ozonation was introduced 
to the company's bottling process, and consequently better 
represents the currant bacteriological quality of their 
product. 

(a)  

(b)  
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110:.W.Ults of Asloiwzicie:limil 417a1ya:ks of Xiott1514 
Patolr (a) (contillued) 

""1-4=-`77-.:2102447174"' • tr.,=='''':',Ii;^,nmcd•=4:aargrzr"...L......:=7.m.".w.e.n• 	 ,-mavor=rp.F.7c-A-a-,rr 

T:Ibln 3 

rarand of P,ottloci WateA'  
Aerebio Plate count 
:xobio bdcLoriu pe.c 7111) 

.1^,-Ime!rmnal 

<10 

<10 
>.1000 
>2000 

240 
<10 
<10 
<10 
<3.0 

<mn 
<m0 
ePO 

<10 
1400 
<10 

>2000 
>200C 

<10 
<10 
<10 
<10 
<1 tl 

<10 
<10 

<10 <10 
<10 <10 

<10 </o 
c.:10 <3. 
<10 <10 
<10 <10 

>2n00 :,a0n0 

>2000 , 000 
<10 <10 
12:00 1200 
<10 <10 

>2000 ';;,2000 

<10 339 	1 
<10 <10 
<10 <10 
400 ,...in 
<10 <10 

.111,1!IM, 

Carbon&te,,;1 FineraI 
)Ingcl mineral 

1 

 
:arigktoreila Mineral 
Lapis ftand 
5ava 

i LAR$.410 Oarbc)nated eatura1 Mil:ral 	<10 

i ›7:IX :41AacIl.e Poot2 Mart. ntural. Sprinq %ir 	nnka ,711 NICe 	Minrilral 	' 	 SO 
,7,n1t, riam Carbonated Spring 	 <10 

Vnt=a1 Spring 
V14144Vx oominion Rineral 
Waya Naturta Spring 

it Etaora1 
Salgaftz Milvm1 

,Xxrvicr: Rinov,41 	 ,t10 
NAAr Dintaled 	 <10 
ir, a1,- tpringf 	 <10 
lident'u Choico Maniere, 	 .<10 

11,knt,n Choim qatural Spring 	>8100 

3;,17.mb.1.11 PiatUled 	 ›2000 
J:!'=p.,ro W‘neral 	 <10 
1?cvast 17,, :yElactraliduea 	 V00 

. L'r&y Hcinnta: earmata4 tpring 	<10 
:::t:51.anzl 0 ,1ng.,:t SyriLg 	 n000 

naint ;FIxtin Carbomted Nlneral 	<10 
Vkligo Minevl 	 <10 

Niatural 1.nerel 	 00 
Raine Minural 	 50 

r:o'zing Valley :6,txte'dan Spting_ 	<10 

L-7-_,_-...:7.7.:.:,===.!..umi,==.2.r.,,a- r.-.. 

<10 
90 
<10 

>2000 
>2000 

:7!,rellole Foud Mar Nineral 

<10 
<10 

1400 
10 
<10 

A , :13.• 	 .. 	SPI.,‘ X:111=2=2-1= :1:: i.2.' ,V72.141:14-%%.Jrz==•=4 ....i.e---,.,x2',.. ',7,11.-zIrr.r...% 

(1) To.:-.4'1 mliromiidfue,P;Tal ccAifem nomtn tyaro 0 fV,. 6111 
brids of bottled rotor. 



TIMMIIIIBEZ ZLIENOw 	 

Brand of Bottled Water 

Aerobic Plate Count 
(aerobic bacteria per al) 

Sample 1 Sample 2 Oamplc 3 
,woomoillIkOMMINOMM 

S, Pellegrino Mineral 420 30 540 
Ulivatc Natural Mineral >2000 >2000 >2000 
Valle de Cavalos 560 1200 >2000 
vimeira Mineral 070 >2000 >2000 
Vittel Mineral 250 3.400 1300 
White Mountain Spring c10 c40 
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TatUe 3 	Results of Bacteriological Analysis of Bottled 
Water (a) (continued) 

(a) Total coliform and faecal colitorm counts were 0 for all. 
branda of bottled water. 
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'i_LVIo 4 	:7410rawai of Yriholousutlimuc, T03, 	uiIvi. 	kwwil 
Silver icy Paint,oP4Jse Devices. 

IV . , VA,  , 

&A- 
...ICA V TIMW :171=11042,26JX1, 

tome of, 
plc  

7 INk1"2.4.914..13 sm.-m=459,p 

Chlocform 
/2.1,7.1.1.11.-IS CLILir............TIllp 	, air. 

A  erelmodislitormetharil 

7 a iii T D U. 
NM) (%) 

,* i•=, 
 

WO OWL) () 
m .19...r 

15 
.., Ne lew,,maivpd 	 .1 

Away 5.0 41.0  
11 :lulus Una 4.9 1.9 61 5,? 3.1 46 
1Zi 	, on)Ied ilmt 6,7  1. a.t76 5.g <0.2 ,9T 
6 iteti Not,or 3.4 <1.D ;41 4.4. <0.2 )P5 

'.1:1) t,IrNn 6.8 -.1.il NO: 4.1 1.6. 74 

1 3riti: 4,0 q1.0 ;.7i; 5.2 0.2 % 
$ ..rita 6.9 2.1 XI 6.6 2.2 47 
19 Brits 5.0 o.8 pu 5.B  

;VOL, $yt,.,:tr* 4.0 K1.0 1,7f 5.? 40.2 46 
2i 41.:!cer Froh l'„',..9 LO 02 9.5 1.*.5 0 

3 Sterasyt 
----- 
M 

--------------- 
Obl 	Fyn 3.1 .<1.0 )0 4.3 <0.2 ..f.r; 

15 iurluy lown 
t: Couotry 

5.6 41.0 ?,rz '4.9 1.0 IN 

& Iwtov Triun 
t :,;a4MtPY 

!id) 0.0 )84 5,7 0,7 VA 

4 	PEJ0 Pure TFC 4,2 41.0 )76 .,1 40.1 46 
l'' 	Voiltipure 4.4. 41.0 )77 5.3  

1g 	r 	.4eolm gprinD 5,0 6.'S 0 5.11 14 71 	' 
7' 	tife Hater 

r=e, 
:1:11Ho Uztor 
ti07:t 

t 

4.9 

5.5 

<1,0 

6.1 

• 

0 

5.f1 

5,7 

<0.2 

6.0 

;07 

3 

IT.Y 	r::0H1e i.'B.ci <1,0  
E04 . 

1i; !ft 9.1Mr '5.2 5,G 0 5.4 5.0 0 

-I- 
:It.:Az Mfg; 	II 
Hub= Wilt 11 

4, 
S.5 

,c1,0 
3.1. 

)17 
6 

5.3 
4..1 

4.2! 
3.0 

7n 
2T 

11 
n 
27. 	NiAkw 115,73 	lid 1:,.8 0.6. J,74 42 c0.2 Agi 

N;iA 4,0 ciX 0,3 F.4  
vi.P. PT4 '.i.3 c:3.2 05 

...,Wie 

Vg 	Witiliner kark 
i4 	L'L-Meriafil 

:ia., 
'4.4 

4i.0 
(Le 

b-712 
..lso 

4,5 
, 	4.2  

4.2 06 

, 	,1“...1..:TRIASePTFIR.,  al, .r, 	.,L4  

T - 	uster ,um!cle 
v. • '4c7r fmr.1 trvntmenz deyim 

tnat efficiency by 	c ilmxe water trubt,,.,nnt dovica 
cAprimo 	parmitrviv1 l chemical Ices.; tap ific.tdr. 

.moncreAmenn .41...nuixiskiL101 atigAt &VI n1-116,  I Fry,1 	AT41,411. al 
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Table 4 	Ream( of Triltotomatimi, MS, TOC, Alioninitina  Load and 
Silver by PaInt,of•Uso (wino. (contiroad) 

AMOW 	  

seople Nilo of 010roMOOhloremethere aresofora Total 711141 	1 Mo. Dovica 
7 0 	• 22 I 0 AO I 0 RE 

fuo/14 tweiLi (3) (wit.) tuutl./ (A) 002/1.1 (wit) (8) 
.• .....- A.m. 

15 Away 3,5 10.2 )95 0.2 (2.3 040 16.4 48.2 098 	, 
12 Aqua soft 4.7 1.2 74 0.5 40,3 )40 15,0 6.2 61 
10 lotted Neter 4.1 40.2 095 0,5 v0.3 a40 17,1 40,2 gill 
8 'sited Neter 2.8 ,40.2 P91 0.3 40.3 NA 10,4 42.2 )510 
24 kits 3.8 1.2 68 0.5 40.3 044 16.3 2.4 43 

1 ,rtto 3.1 0.2 94 0.5 40.3 *40 12.8 0.4 O7 
3 Irite 4.1 1,2 71 0.6 40.3 050 15.2 5.5 70 
19 Brits 3.3 0.7 50 0.5 410.3 v40 14.? 2.0 eso 
25 CCW Systole 3,5 4,2 pc% , cs 40.3 040 14.4 40.2 45 
21 21aspiO Fresh 4.7 0.4 87 0.0 (0.3 NA 27.4 2.9 NO 

I ItOtosyl 

23 POI Fri R.7 40.2 093 0.3 v0,3 WA 90.4 40.2 45 
13 Nurtey Town 2.8 03 89 0.5 40,3 040 11.5 1.3 so 

A Countty 
0 Maley low 3.8 0.2 95 0,5 40.3 $0 15.0 8,9 g4 

& Country 
4 Logo Pure Tf9 3.3 v0.2 *94 0.5 .41,3 040 93.3 40.2 090 
17 Nultipure 3.1 40.2 OM 0.5 40.3 040 13.2 4.2 096 

5 1101UrSoe Spring 3.3 40.2 44 • 0.5 40.3 044 14.5 6.5 55 
7 04110114 Water 3.5 40.2 ' 44 0.5 40.3 $0 14.7 40.2 toe 

Oboe , 
0 Neetife Water 

aoaa 
2,5 3.0 0 0.5 0.5 0 14.2 '95.6 0 

27 Moot Ifs Welter 3.0 40,2 *93 0.5 40.3 40 14.1 49.2 40 
DUO 

16 Mollie Water 2.5 2.6 0 0.5 0.5 0 13.9 14.7 0 
Doms 

-....., 
11 Nialme Nini II 3.2 40.2 44 0.5 

--------- 
4.3 40 13.3 40.2 40 

28 Whims NIrd 11 1.6 2.0 0 v0.3 v0.3 NA 94 8.4 9 
25 Mahe Oiell III 2.4 4.2 42 4.3 44.3 wa 10.3 40,2 tog 
24 Nimbus 1134 3.7 40,2 45 0.5 40.3 ,44 13.6 40.2 093 
2 NIA intim°. 5.0 40.2 095 0.5 40.3 040 13.4 40.2 *98 

St0t10 

16 Vitaliser Nark 1.3 
- 	- 
40.2 45 0.3 

- 
40.3 0 9.7 40.2 40 

14 Wateneill 2.1 40.2 00 0.5 40.3 140 10.1 0.3 97 

7 	- 7ab water sample 
0 	- Neter fro treatment Novice. 
NI - Magical PIOIPVii efficiency by the home water trseteso1 devise 

expressed as percent relays' of chemical free tap meter. 

....-......-- 	 ...... 
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Vam 4 	Remill, of Tribalelthvez, YDS,YCAtuminum, Lead ord Sitvor 
by POCht-0-000 Dovicov. (contiotd, 

Lit NEJt 0/ Devine 

, 
rila I00 

. 
P 

04.41,) 

. 
nE 
t%) 

T 
tgOil,  

0. 
WO 

RR 
(5) 

1 
.(r4/1„) 

,....-6.1n, ...,1-1.[,.•wrzen-¢,.....7 L. k. 	.,.: • n..--le ur • 4 ,AfAiltI X4,11,q,." m'algot!Ni 4. , 
: Uweiy 120  

TVJJ 

11.1 17 2,0 U. 75 
210 !.110 0 2.0 4.8 a 

1 Doi10 	.BTer i 	210 20 0 23 3.0 0 
1 Wial untflr Bm .Po 5 i.S '4).0 0 

701E3 ZO in 0 1.5 3,0 0 

: tr,r'tj IZA 120 8 2.0 3,V 0,  
Dqtr. 100 00 10 2.0 1.5 

1 0Pit.1 20 140 30 2.0 2.5 0 
CCU $)mtem 200 120 10 2.0 .q.5 )15 
ClearIN rmh 100 '.';013 11 3.0 1.0 67 
uith 2termyt 

,avt•sesa 	 ..ke 	Y4 

, 

Dol Fyn 1V1 P,0 M) 2_0 -4,g !.,76 
ill'orIty Yvan Z Country 200 alo 0 . 	2.0 0.5 45 
hurloy Tan t Country 190 1W , 2.0 1.0 50 
1. 111,104 Petv TK 1% ZO 0 2.0 40.5 *75 
b.etipuiro 20;) 220 4 1. <4.5 KS? 

,4 .--...vmv.ran-,,--- ......- 

14:1torirc Spring ”0 100 it 2,0 eq1,5 )45 
1,..:111fe mu,v bat ; 	10 1!M 0 2.0 .r4.5 7S 
Wvii70 woUr Out ' 	180 14 0 2.0 ' 	R.0 0 
0:6Wo Waiw Dofrz;!,• VA 1!.0 4 LO 2,0 Z$ 
11,:::4414) Woomi,  Dom 1C) ist 6 e.0 4,; 	.5i 

Mtul VIM li 104 20 [:., 	! 	13 ta_s p67 
flinkt Mini 11 1A) iao 0 	R.0 11.5 0 
tiVW. WM ifi ika SO 7%4 	, 	2.0 .0.S 3,73 
$t;:la:ti CA 00 la ii3 	1 	R.0  
tiSh U,nterinGhnle 14U M 0 	11 	2.0 40,5 'Pl$ 
-.....--„,-_, A ----, ....„.... 
Vieniirw kirk IX , NO 20 ce..1 	g.t 1,5 6 
1-kte..afil 	 V 200 118 1;'. 	2.0 03 7! 

_ - 	1,11,8,Dosakm105171 

Oviet 
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L,hatos. 

T 	'lap MOP abt$0. 
r, 	Patc. 4'1'611 treatmoit &Atte. 	 , 
EE Climic:1 rAgow01 offleieey kri th2 4nRc mt,7N- trektmnt 

exr"-Incri 841 Poreant remOvOZ Of tivalieg frcm UP Mttr, 
' R C0r .VP,AltiA uf the chir4i401, in thl, tato fcmi Ow trvatunt 

1- 

colv:ce. 
LA not c7AiQchi.e. 
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Table 4 	Removal. of Telhat000th0000, TOC, TOC, Alumiglum, 1.090 4n6 silver 
by POInt-of4Joe Devices, (continued/ 

amo of NOWNA LW Silver 

1 D RO T 0 Re T 0 RO 
WNW (4413 (X) WO ug/L3 113 WO WO (ST 

15 Mow 200 100 50 24 0 )96 00 00 NA 
Aglow Sorm 200 160 20 1 a NA OD 00 NA 
Nailed Water 180 260 0 so 30 22 00 00 NA 	' 
Balled UAW 140 140 0 a 3 63 g10 00 SA 
Brit' 160 120 25 2 2 RA 00 00 NA 

Brice 1119 60 67 13 1 98 tIC 64 IN 
Pito 160 120 25 0 1 05  410  20  "I  

20 pito 160 120 33 10 2 BO g10 40 IN 
CCW Swabs 200 120 40 2 1 NA 410 OE NA 

21 Cleor'N Froth 
wIth norm' 	. 

160 184 0 1 el NA 00 00 NA 

2% rrit Fyn 091 13 9 31 09 gi0 WA 
6 Whey Tomn 6 Caumtry 220 14036 12 1 92 00 00 NA 
13 hurley Tem & CountrY2 12040 1 94 2 86 410 410 NA 
4 Lileu Pure 1,c 200 c20 090 3 41 )67 OD 00 MA 
17 Nultipure 160 14013 47 8 06 00 00 NA 

5 Notarial' Wine 240 2092 8 %I 088 (10 00 MA 
7 Ileolify Water DANN150 140 2 7' g1 o16 dB g10 MA 
9 Neollie Water Dome 140 idO 0 195 100 69 (10 ' gib NA 	. 
10 Neolift Water 0600  220 18018 26 27 0 OD 410 NA 
27 Motif, Mew pomp as 1 1 	. NA op 00 ma 

11 Nimbus Mimi 11 180 080 2 1 WA c10 (10 NA 
22 NINbut Mini 11 260 6.077 11 el 091 00 410 114 
25 MOW NW lll 41 ? 1 56 vio 00 NA 
24 Nimbus 1154 092 1 2 NA (10 410 114 

114A 560teribiltstic150 2 140 2 21 2 90 410 410 NA 

li

Vitelleer MO Ix 
Weterelll 

• 

160 
240 

420 
40 

)011 
03 

13 
9 

el 
0 

492 
am 

410 
410 

410 
op 

NA 
NA 

I 	- Tap meter eammIr. . 
D 	- Water fres Mateo* (Wigs. 
RE • Melee renewed efficioney by the home water trietbent device 

eaDrinised me percent rowel of chemical 000 Walter. 
IN ' Cencerltrattem of the chemical In the miter from the treatment device. 

4A  ' Not ePPlIcabll. 
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manufaCturers of these devices do not make claims for aluminum 
reduction. Most devices claiming a capacity to reduce lead did 
reduce it. 

Bacteria 

The Ontario Drinking Water Objectives stipulate that no faecal 
coliform bacteria should be present in treated tap water. The 
field study indicated that for two of the 25 devices tested, 
faecal coliform counts were in excess of 80.per 100 ml, in the 
water generated by the device. One of these two households also 
had elevated faecal coliform levels in the tap water contrary to 
the Ontario guideline. Table 5 presents the results of these 
analyses. The presence of faecal coliforms in drinking water can 
indicate a potential serious risk to health. 

The Ontario Drinking Water Objectives stipulate a maximum level 
for total conforms of five bacteria per 200 ml. (rn the United 
States, the maximum acceptable level for total conforms is one 
per 100 ml.) The field study of treatment devices in 26 homes 
demonstrated that 24 percent of the first-draw and 16 percent of 
the flushed water samples from the treatment devices contained 
higher levels of total colifores than specified by the Ontario 
guidelines. 

The Ontario prinking water objectives stipulate a maximum 
desirable concentration of 500 bacteria per ml (APC). In the 
field study, 89 percent of the first-draw samples collected from 
devices in 25 homes exceeded the Ontario APC guideline for aerobic 
bacteria, and 68 percent of the flushed samples did as well. This 
compares with 24 percent (first-draw) and zero (flushed) Of non-
treated tap water eamplec collected in the homes that exceed the 
Ontario guideline. 

These results suggest that the bacteriological quality of water 
additionally treated in the home with a water treatment device was 
inferior to that of Toronto tap water. 

The field study questionnaire revealed that although 70 percent of 
the 26 householders that participated in the field study still had 
maintenance instruetions'for their device, most users had poor 
recollection of the date of the last filter change or maintenance 
procedure. All users reported that maintenance instructions were 
not attached to the device Itself for easy reference. This is 
significant because the results of removal-efficiency tests 
indicate that proper maintenance is essential to prevent "break 
through" of contaminants through a poorly maintained or over-age 
device. 
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Faecal Coifform (/100 mi) 
L. 

 

ToW colifono t/100 mt) 	1 
.••••,... 
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0 	4 4 2 	0 — 0 
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0 	0 a 	0 0 	a 0 	0 
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:J60 u10 L mant of 	250,p4 rand ;1M 	Waithftal 0,13ket 
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altor (TC. ?Paip tut 0= reficla the V4illatiniith Nhicf6 no 4.110 tinintoine 
Itmtf 	mug norafx and clakiwr, Mitstom. 



07/05/1999 	1551 	PUBLIC HEALTH 99609392 

—29- 

Tabl' ItS 	Oactsriologicel Results or Nome Water Treatment SytTeme. 

Aerobic PI010 CoUnT 
(par 1 101) 

leOntinued) 

Background Secterie 
Cper 100 la) 

Sample ao. Nemo of Device 
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(e) 
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0 
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Dot Fyn 	, 
Burley teJim 	Comte'',  
hurley Town A Country 

Sc 
(10 
170 
560 

60 
410 
40 
10 

s2000 
.apao 
,aaa0 
maa 

1700 
p2000 
111100 

'2000 

49 
0 
17 
0 

21 
0 
1 
3 

0 
2 
0 

460 

0 
0 
0 

400 
4 6/0eu Pwro TFC 720 20 moo )2000 s200 0 0 0 
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10 Moffitt Water 00111 Sc 10 akaao 460 P 0 P200 12 
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!:'2.0 	COM.PARICON OP 7W,  WAT2R, 1:OTTL131) MATM AMD DEVICP-V-iEATEn 
' WATn 

NO.311 	P36 

na2qrcince to Tabls 1 avad 2 shows that different deteotion limits 
wiac uw.od fOC the" low eletecLion limit sttx:y (tap wetter (tvid dovice,-
trelled Mter) than wev,;= used foo: the analysis of bottled waten 
T6 allow a eLlr omptrnf  only•vslues meuurod abolm the higher 
dt)tet:;tion livat were oonsidered in the following analysis. 

The "ricrity" Chemicals 

PA conv.intioftal risk assessment p:toocdnre applied to Toronto tap 
wste:. 711owed the identiricatiou of ohemical constituonts thnt moy 
be of puLlic health c'Acern. in Nrtioular, six chemicals were 
2::erLQrt in conoentratIons that ziro dlready at or 4bove 
° AccoptabW' level. For the pur.,:ose of this analiWiso at 

concewtration fox' Known OE prmimed c.._arc15,nogeT,L WM8 
.,,afined as on:: which, ingested over a 70 year liftime in two 
.1tren of wr per day, would result in less th4;An a dme In a 
.JLiLiOlc.r.,oe of cancer occurrence. For comparison, the current 
:;.verff;eu canAian lifetime cancer risk, excluding Llkin cancer, is 

one-in-four and one-in-three. In.addition, it has been 
eztt4ted that: smoking 1.4 cigarettes annually increases the 
.o.nnun4, chance of lung cancer by one in a million. For hon-
niarc lgons nIch a$ aluminum and barium "acceptchlr concenttion 
• &Jtihed 	021( which if ingested over a 70 yo:Ar lifetime 4ould 
.1.,szalt in no observable adverse health effect. 

chi:mica:1,5 Identified. in the risk:,ussessment as h:7,1ving 
*r no ."r(lative margin of saZety"re'lo;ad, alvainuzo 

bim(2.- hyylphthalato), chaoroform, 6ilpha- 
',"nx-:ahlordlohexane ea;6 tetrachlorothylene. 017.thoL=: 	onJy 
1E40 ind chlor'oRozm currently have N,.alth-basod guidlines in 
(anaL:, The chlcoform quidelthe is actually an "Umbre2111:1' value 
LiLef, .cludes all the other tribalomethanes. 

A. furtr seven chmicals were fL,d(ictfied 	having somewhat 
'.allf,te "relative marcins of safotyL dwithin a factor of 10 of the 

leve%). While thee are not of imwdiate health 
mny bo advisable ovor the longer term to considel' 

vo41.1!°,1 thAr concentrations and thut,  the risk of exposure 
1iari, 2! WOfe ohromium, triahloroethyldne, bavium, 

oyanic, (total), l'nomodichlorouothane,and eii1'7comochloromethcmi.u. 

Th 	Le,y ct 13 OmicaIs thus prOvtd a "priority°  111?,t againct 
qicluatri the vDrioug couro 	of drintting wstev. 

• t;'i)*Liate o.7 thin f;tvidy sugget thpt, undr good opeyatiho 
maintunco conditiono reverTe osmosis/activated cal.bon treated 
water 	the pbtaw4ial to coatmiJt t1h$ lost lovsIc of 111 
priory contaminants. Activated curbon truited water baz th* 
nobt :r.wzzt level W: contaminantz, L'llotain6 by bottled 	Tar 
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water contained the highest levels, but it must be noted that 
several of the contaminants are added intentionally as part of the 
treatment process, such as aluminum and the trihalomethanes, 

Tap water contained the highest levels of trihalomethanes, but 
bottled water showed the highest levels of other chlorinated 
compounds (for example, 1,2-dichlorobenzene, 1,4-dichlorobenzene 
and 1,2,3,4-tetrachlorobenzene), of base neutral compounds (far  
example, naphthalene and benzothiozole), and of volatile organics 
(for example, toluene). Many of these compounds are known to 
cause adverse reproductive effects in animal studies. 

Phthalates were present in tap water, carbon-treated and reverse-
osmosis treated water. In bottled water, phthalate levels varied 
greatly by brand, but on average were lower than for other 
alternatives. Phthalates aro used in the manufacture of many 
plastics. These chemicals may leach from plastic into water . 
stored in certain plastic containers or passing through plastic 
pipes. Phthalates are of concern because of evidence that they 
cause cancer and reproductive effects in animal studies. This 
study was not able i to conclude whether the phthalates measured n 
the drinking water originated in the source of water or in the 
means of distribution. 

Tap water had the highest levels of aluminum compared to the other 
9ources. Levels of other trace metals were also somewhat higher 
in tap water than in device-treated water. Some brands of bottled 
water Showed the highest levels of trace metals over-all. 
However, it must be noted that there was considerable variation 
among brands with respect to metal content, with some brands 
containing lower levels than tap water. 

Bacteria 

The results of this study suggest that tap water has the best 
bacteriological quality, ft:a-lowed by bottled water. Water treated 
with a home treatment device had the poorest bacteriological 
quality, demonstrating frequent and significant exceedance of 
Ontario guidelines for faecal coliforms, total ooliforms and 
aerobic plate counts. 

Potential Health affects 

Although chemical exposures are lowest with properly maintained 
home treatment devices compared to bottled water and tap water, 
the opposite appears to be true with respect to exposures to 
bacteriological contamination. Device-treated water tended to 
nave the poorest microbiological quality of the alternatives 
tested and consequently would appear to present a greater exposure 
with respect to bacteriological p4rometers. 
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This c:ItAtelly cannot make clonclu5ive statements as to the relive 
cjIklity of ',;ie water made available through the many bl:ands of 
bottle'.1. wtee .anek treatment clevoes on tho wirket beonme buclge.t 
uonsraints prohibited the comprehensive testing of all brands. 
This t;t!Idy does, howuver, providf4 consielorablp information nu th 
v_•71rit!1 and disadvantages of the major sources of TorWslo watmr, 
IMethn tElp water, bottled water or 6Auico-treater5 vator. 
onc,nned consumer r_lst weigh the pctenilial and pi4rceivd health 

.J..kn,inherent in each source 	 thP pcto.mtflal brotfit.c4- 
'41,s :t.rsclua,T.T, taste and aesthetic 	 In doing tic, it 
MaPerank Lc rilv4e the theoretAcal 1:141ks or! OOnsumim: rkng 
vg,aLe from any source in the conta:Ilt of risks posed by breathing 
Fi°,.7 07  eWang fOOdy bOth major rotite8 by which chmicras enter the 
ty,tman i3-4dy. For the purpose of this study., we assumod that 
clzinInci water acconnto6 for 20 percent of! at ineivi4WO's 

Cn tho 	 the study resultz, the Dmpartment of Public lloalth 
i. Iz3nost,i),nding position that reeddents oZ the City. of 

'141r0riP c!an contj.an to drink tap water with reasonable assura%ce 
that 5.t•7w.t likely to oaurp7! harm or injuLy. The Depeatmeni; 
mes it prouloto th,4? use of alternztives to tap Water bocause cf 
ti711Ar innona'Irtcnt bacttiological ciu414.ty, their varlab/A 

qua.lity, end the lack of applioahle.stcndards to 
go.lralrite the quoLity oR prodt to the oonxumer. In 004itionf. • 
n2.17  4ne ecF',tly rAlative to tap water and thus way be imIcczssible 
tc a 171r.r7 ti,4t:or of t16 poptacition. 

t.ht)Irop it iv likcZy that Lhe qu'zillity of ToL-cAlto tap water 

	

f'arthr 	 Covernwntvnicols aw:J thg pbUc 
rk cZooel togethcr 	aaikiwdeuisiorw 4,1;4Ut 

level ;1,t' exposure or risk, and hence accciptable 
u:Iperes on a.4ilonbtl treci,:tment tachnologies. A 
ci7idid,:itu technologies Fald manugement 	tides are preaented for 

th4c nu4t section. 

CnNZIDATE TEC4NOLOGIES-rOR IMPROVITAQ Ta OUNATY OY !OORONTO 
WAM 

;rilvanced 4nd costly municipal watclr treatment technologies 
in some U.S. zad F-ropean c!ommunities. Thes 

F;:ophitioAted technologios could in 'principlci redtme thlevels of 
vtost contamin..nts including tha priority chemicals identS.fied in 
TOrOALC:+ tap towter. 

FlvJthmore, the coM por p,9rson for improvammts to muncipal 
riter 'c4sntmnnt 	less than if cymT resident were to 

	

i:'or an alternative s.11 	a bome tmitmenL device or 
rctIttIu water. In Cincthnati, advanoll tretwent such 	Crnular 

	

tivad Carbon ClkC) or Bioloqical 	v4t,r Carn (BAC) 
cntitrzte6t to cost abOut $4O per person per year over a ten year 
mriod. in contra,st, city-wide uee or a holao water troatnont 

NO.311 	GCB 
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device is estimated to cost about $110 for a reverse osmosis unit 
and about S30 for an activated carbon unit per person per year 
over a ten year period. The annual coat of bottled water per 
person, assuming two litres are consumed each day, ranges from 
$220 to $380, depending on whether water is delivered in bulk to 
the home or purchased in smaller containers at a store. 

Feasibility otudieo will be helpful in determining which 
technologies are best to apply and whether the associated cote 
are worth the anticipated reduction in chemical exposure. The 
Metropolitan Toronto Works Department is currently investigating 
toms of theac approaches. 

Diological Activated Carbon (SAC) 

BAC 4.5 an important advanced water treatment technology to 
consider for minimizing trihalomethane levels and for eliminating 
many of the trace toxic organic compounds found in tap water. It 
is used in Europe and combines the use of ozone (as an oxidant and 
disinfectant) with Granular Activated Carbon (GAC). 

The introduction of GAC or BAC to water treatment plants in 
Toronto represents the most expensive centralized water treatment 
improvement available, and would generate the most comprehensive 
reduction of a wide range of trace toxic contaminants. The 
introduction of GAC or MAC technologies could mean that wasting 
water bills are more than doubled. 

Aluminum Reduction Through Process Change 

Aluminum occurs in Toronto tap water as a result of the addition 
of aluminum compounds during treatment to baprove the clarity of 
the treated water. The treatment process typically results in a 
three to five fold increase in aluminum levels in treated water 
compared with raw water from Lake Ontario. 

Prior to 1984, the Metro Works Department applied aluminum 
compounds during water treatment on an "as needed basis". Between 
1979 and 1983, mean aluminum levels in treated water were 
approXiMately BO ppb. In 1964, "continuous 
coagulation/flocculation" was introduced to the treatment procese, 
resulting in average aluminum residuals in treated water of about 
160 ppb between 1964 and 1987. 

Given the increasing health concern about aluminum in drinking 
water, it may be advisable to substitute less toxic, coagulant 
compounds for aluminum, or to return to the practice of adding 
aluminum compounds on an "as needed" basis* 
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o!: Lead Through Corroson CoLtrOl and Tilp ILtiilLfl 

7L 	121.1 Eae 1014 in water 1eavn9 Toronto's treatt zaatitsc 
blYc thcime .74:vIle Inc:ream.; throu0 the distribution 	Elttm mld 
vwctionlcarly in the home, where water may stand in 1:7a2 or lEi 
ticw.dered plualhinq for several hour$. 

Wh:D, reduction of lend exposuml thtoqgh tap voNter requir211 both 
:,x,rvaeiato and Iong-term sc4ivul. 	tho r,hort-tcme  citi28no 
flCULfltu;11 ntand3n:j water pxi,or t drSnking, nowaver, an a 
lancy-term strategy, a water fluzning program ic waaeful and 
inc;,-dpvcqiient, 

'4.c.2on control of wntef at the treatmont plant can be ac'iev,;g! 
'(.1:irol,‘ 7V7 changes to the acidity of the vster befol.:4? It lenve,?, th.3 

Relduced corrnriveness would likely prnvidl? MOrilk 
cr-w-PhnZive protection against the lAaching of lead from the 

gygtAl4m, 

prohlbit the sale of 16dad-bacwd toldar 	1,*kt ripos is 
b231. long-term solution. The reduction of the r:anadian and 

go,i0dIlincgs for 3,Ecl in wcir Erom SO ppb to 10 ppb in 
1-T.eving with the United Etates iz a useful strategy bacaue this 
&Iion will ctimulate uotrosion oontrol and public cmarenezii 

the,' remowa oZ 4411 lead serviT,e connegtions 
colecu is a.41 04fZc:*A7,1 3.oncrtarm oolution aeld can 

,"Ion q attrition. 

:)*tion to RC;(11,12. Ttiha),mothama Lavsls 

rt.n.j1;:drig rathod of rc.tducing trdo :hthane lelvls is to u5e 
ou 	nR 	 Tvter. Om a Is the 14,ost powerfv, of the atiljor 

on1j vned for wate7f  but its afet:t °:z.)e.s not 
thzcz,v,i,h the diL,tram,%ion vItem, 2,JA sepond 411e11t rwoh as 

ceilIVP; or chloraMihe must themf!ox'e be ad to rotect the 
czlzQ.:t.! (wt.' watnr in the dtribution systum. A/thonyh thQre are 
Lcyme Lon,rnc. Y:c1,9arding t1v4?. toxicity of cmonation by-nrodunts, 

LAuAes tsuyiretit Lhat ozonaLc6 watdr wAy b 	uior, to 
chlorinkARd water. 

X.I.,Lc:.K170t5 thq. ,,nnaumer Can Ta4e st the Dbillt: of, Conptkn 

mell:,Turca are avafl.atile to the consumer who wishes 
o rut: ,e,:tpcgre 	 FIUShinq Oe taps eAmonstrabay 'aucez 

conntrat:.onop pr-rticular:Ly when the water he,s been V:andins 
hOtVe. Flughlne4 ;.2z(3 roducie2 tne 	igtriscf 

accumulating in thci tap. 

t:.tudy, boinno water for five W.nutes reducw3 
tzA,haIomhane i tap watn by moro than 95 :rent r  ard it 
io1iky that othc:r ';'47.)mpounds fi:mh as trLchl,c)roz!ty:kowihr 
!,,;ety:achlorooLhylenog toluene arki xylene would also 	reduoo,d, 
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Tills obviously presents a ready alternative for parents seeking an 
alternate way of reducing an already low childhood exposure. 

Metro Works Department Initiatives to Improve Municipally Treated 
Drinking Water Quality 

The Metropolitan Toronto Department of Works is currently planning 
a major expansion of its R. L. Clark Filtration Plant, to be 
completed from 2992 to 1995 at a projected cost of $197 million. 
As part of that expansion, the Department is investigating some of 
the technologies discussed above, among others. A number of these 
have been tested in pilot studies and have shown promising 
results. The Department of Public Health supports these 
initiatives. In carrying out this work, Metro Works has selected 
the mast stringent available guidelines for their treatment 
criteria. 

Current proposed changes include: 

preoxidation using ozone to assist 
improve taste and odour; 

taking Measures to reduce aluminum 
finished water; 

in flocculation and 

concentrations in the 

dechlorination prior to ammoniation to reduce excess 
chlorine and THM levels; 

lessen the corrosivity of the water prior to its leaving 
the plant to reduce its ability to dissolve lead from 
plumbing. 

An underground reservoir has been designed as part of the 
expansion. Although GAC and SAC will not be implemented at this 
stage, the reservoir is designed to accommodate future expansion 
for GAC equipment. The pilot studies have shown that it is 
possible to reduce TaMs to levels Of 3-6 ugh l without the use of 
CAC. At present, an advanced oxidation process using hydrogen 
peroxide is the preferred method. Changes to other plants will be 
considered after the Clark expansion has been completed. 

In addition to these initiatives, metro Works has retained a 
consultant to develop components of their Water Supply Master Plan 
for the period 1990 to 2011. This Plan will include a 
comprehensive study of present and future water quality objectives 
for Metropolitan Toronto, including detailed forecasting of futurs 
demand. Taken together, these proposals are in keeping with the 
recommendations of this report and promise significantly improved 
tap water quality by 1992. 
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Tuouc:u4 nuosan rIsEn rOR ALMaNATIVt 
WATER 

SOURCES CT 1:10,MING 

NO.311 	P42 

WAter 

Unetc:r existincj law, suppliers of bottled water 4re tot required to 
underta 	conipsQ*nenilive chemical tng of their proauct? 110r to 
eiaCif:ne to th:4 pubic the rer$ultF:t of cAlch testing if they have 

Health and Wlfare 	doin compliance testin9 
17,ottlad watcr. for bacLeriologioal pex,maters uneer the Food ard 
11n AcL, 	noL fyr trace tmic chemical:, ruf:thermoro,  Yk,alth 

u:A 	C.nu,:).da 	 dos not rele:na bacteriolosical test 
,:7;a1°1ts by brand to tht public. 

AlVi=* the Ontari•Aottled Watr Association encquragt2u its 
membaz to undint, 	chemical tasting of their prdbuot fl 
c.;zinotnoe wiJ1 the Canadian Drinking Water Guidelines, and 
ccouraqn tn distribution of test rut z to the public 	or 
✓ uss3t, such action is stricly voluntary. 

ooftsumer of bottled oater, therefore, has no 
eviei hat a particular bottled water product meets drinking 
:ter go:4ftlin 	of is swpsrior to tap water, tChe introcticn of 
;. k,!6,-4,411Lory mt.:sures to rewire adequate ohemicAl and 

teoting and public disclosure of test rasults tor 
e:::Iter would likely lead to improvement:1; in the cllity of 
u,Ater on the markpt, particularly wit ti respect to 

t6k:i7.e:LeQico.1 quality. 

ri=fild (.21,tmconi7 r/Qmittl?g, 

of w.lt.e/r tnlatmvInt dvicLe; in Toronto aleady 
th., ramoval 	 dilvInd on the Asic and 

laluntIL,Finc a the devicie. SVownvut, 	algo showoi that MOM: 
unsure of t;1' life expectancy of th(4j.r device 

regnIF:ed waiateriLnwl .iJohodulc 

pot2ntiW. health r:ieks abob4::Latod with honm. wak,er treiatme 
cifal h reduce& by careful attnution ou the pArt o: 

uuL,wdlcs 	to the me.rAltacturer'c 'eeoommcidatofts for viAiniLeAaric 
• • ze:plac.dw. AttentiOn to filter changes is assontl. 

In the,: 'ongct 	rm‘  re9ulations 0oula be dtveloird requir:.ng 
manuagm2ror,v, tb ylKcm aaintrianco il'mtructionr;. in a vizjI.lo 

on 	dey r  requiring w!n6oritt 	ministrz a maintece 
proTiwi with c,;tAwl connner r  and .,z:;aolishilT 	mrtifiemtion 
prof.:!esz.01 J 1otit'er trotment: 6,Gyicez peAltted 741r tLe in 
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12.0 SUMMARY AND CONCLUSIONS 

This study provides evidence of the presence of organic and 
inorganic trace contaminants in municipally treated drinking 
water, water treated with a point-of-use device, and bettled 
waters. Bacteriological contamination was also noted frequently 
in device-treated water and bottled waters. 

Many of the chemicals measured in this study are the same 
chemicals that scientists have detected in the water, sediment, 
fish, birds and other biota of the Great Lakes Ecosystem, 
particularly in Lake Ontario and the Niagara River. The presence 
of these chemicals in drinking water emphasizes the need for 
concerted action on both sides of the Canada-U.S. border to 
virtually eliminate the discharge of persistent toxic substances 
into the Great Lakes basin. 

Drinking water is only one source through which humans are exposed 
to contaminants. Food and air are also major exposure routes. 
The risks inherent in life-long ingestion of tap water, device-
treated water, and bottled water are difficult to estimate given 
current uncertainty in the scientific literature and divergence of 
opinion as to how best to estimate risk. 

Nevertheless, an assessment of the relative quality of the three 
major sources resulted in the following conclusions: 

1. 	In the view of the Department of Public Bealth, tap water 
is currently the best choice for drinking water in terms of 
health considerations. The eeparement thus confirms its 
longstanding position that residents of the City of Toronto 
can continue to drink tap water with reasonable assurance 
that it is not likely to cause harm or injury. 

2., 	The Department does not promote the use of alternatives 
because of their currently inferior bacteriological 
quality, their variable chemical quality, and the lack of 
applicable standards to guarantee the quality of product to 
the Consumer. In addition, they are costly relative to tap 
water and thus may be inaccessible to a large sector of the 
population. 

3. 	There is considerable variation in the quality of the major 
sources of water used by Toronto residents:, and thus in the 
risks associated with lifetime ingestion of those sources. 
This problem could be corrected in large part by the 
introduction of legally-enforceable standards for drinking 
water. 

This study has identified tha presence of 66 substances in Toronto 
tap water, about 42 of which may occur on a regular basis. The 
results are reassuring because they quantify chemical exposure 
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lzvQ7Le arvJ itermille through 7:iv& asessTnt p.ocedures th'e moot 
of thN7 exposurc$ are $0 low as to he. of little, if ny, ealth 
oNLc:Inoe. 

oontaminantz mve i,i Toronto tap water We 	observed to 
occur At levels that are at, or above, %Acceptable conc*ntvations 
as Cetermined in the risk asscomient (lead chloroformo aluminum, 
4aph.4:-hollachlorocyclonexano, hi80-ethylhax?2)phthalato (wici 

'Zi"cre'lvl':C!,oroPthylE. ;a). 	furth<;r C,$vv,n chmmieela are prehlort at 
ooncanrations that, while not currently oZ major health 
iticpitivanm:?, havo A ra elively low 'nargin, of saf 	 i ety" %'eTaaning. 
'ffirieZt44 7'xie chromium, triohloroehylene, barium, lindane, cyaniU 
(tck,23.), bromodichloromoth4Ine 'and dibromochloromethano, 

rzudant pob:Ox: health policy ou.d uggetlt undertiAirig wasun;;7, to 
tme LVt 	of all of ths,r4 contaminBrItg in drinkin9 

ri 	techno;Logian are availzble to improva Ole qualit!,y of 
Tvronx tap wAter.• Tha introave.etion of GAC•OV rAC to vaoll 
treaWent plants in TorOnto mild represent the most expensive 
mntzN11:1,2cd 	troatment improvewint available, and would 
probvtly provdc the most comprehen,s0,v zeduction of a wid.Q range 
oY! 1:z:7.c:a toxic ohemicalA. The introeuction of On or 1: 
tochiovin woule likely mean that wasting water bills are more 
than 	uhltd. 

1rc2atmerl pIravit 	6lotributio:1 ustem trianges 
tlira 	at mi1imi2in5 thc,  priority contaminto, particula1.4 

:.. ,Amimlm and triW.owcthoneei (intludy, throform) 
0.02 	Ye.) be loqm costly while oMzing E44 ,10,madiatQ innrolmt 

quality. 

7t oficia2 shoul6 looch c/wiely wiLI, the ptablic In 
lovels of "acceptcle° r14.0  arle tlaus mbcceptable" 

Iove.1!-, :17 public mxpenditure on treatwunt 
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