
GOVERNMENT REGULATION OF TAP WATER & BOTTLED WATER 

JURISDICTION: 
	 CARADA 	 ONTARIO 	 QUISIC 	 U.S. 

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

Legislation: Guidelines F&D Act 	Drinking 	No Prov 	Drinking 	Reg reap Drinking F&D Adm. 
for Can 	Rego. 	Water 	Rag 	Water Reg Bottled 	Water Reg Reg. 
Drinking 	Div. 12 	Objectives 	 S20. Env under the pt. 103.3 
Water Qual 	 (under Ont 	 Qual Act 	SOMA 
-ity 	 Water Res. 

Act.7(1)d 

PAIWORTSMS 	 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 
Fluoride mg/L 	 1.5w 	 2.4 	 1.5 	 1.4-2.4°  
Foaming Agents mg/L 	 0.5 
Nitrate(AsN)mg/L 	10.0 	 10.0 	 10.0 10.0 	 10.0 	10.0 
Nitrite(AsN)mg/L 	1.0 	 1.0 	 10.0 10.0 
Organic Nitrogen mg/L 	 0.151  
TDB 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 	 - 	 inoffensive 	 3(Ton) 3  
Taste 	 - 	 inoffensive 
Sulpate eg/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 

10u 	 B Total Cantor 	 <5 	<5u 	 lo 	 o 	10 
RADIOLOGICAL 
Gross Alpha Bg/L 	0.1 	 15pci/L 	15pci/L 
Gross BetaE Bg/L 	1 	 50pci/L  

K CESIUM-137 Bg/L 	50 	 50 	5
K 	

50 
IODINE-131 Bg/L 	10 	 10 	1 	 10 
RADIUM-226 Bg/L 	1.0 	 1.0 	0.1K 1 	 5Vpci/L 	5*pci/L 
STRONTIUM-90 Bg/L 	10 	 10 	1.0 	 10 	 8pci/L 

K 

TRITIUM Bg/I, 	 40,000 	 40,000 41 000
K 40,000 	 20,000pci/L 

INORGANIC 
ALUMINUM mg/L 
ARSENIC WI, 	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/L 	 5.0 	 5.0 	 5.0 	5.0 

0.005 	 0.010 CADMIUM mg/L 	 0.005 	 .01 	 .01 
0.05 	

0.005 
CHROMIUM mg/L 	 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 mgh 	 (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 

JERISDICTION: C.ASADA CEPEARIO 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 FiD Aft. 
for Can Rags. 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 SOMA 
-ity Water Res. 

Act.7(1)d 

PARAMMRS NAC mac 	NEC mac mg/1 mac MAN Sec MCI 
Can MCI 
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 (AB H28) mg/L (0.05) inoffensive .3 
BABE/NEUTRALS 
BENZO(A)PYRENE mg/L 
VOLATILE ORGANICS 
BENZENE mg/L 
CARBON TETRACHLORIDE mg/L 
1.2-DICHLOROETHANE mg/L 
HEXACHLOROBENZENE 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-BBC(LINDANN)mg/L 	0.004 0.004 0.004 0.004 
CARRARYI mg/L 	 0.07 0.07 0.07 
CHLORDANE 
(TOTAL ISOMERS) mg/L 	0.007 0.007 0.007 
2,4-0 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  0.0031' ) 
HEPTACHLOR EPDXIDE mg/L 0.003.P  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 (SILVEX) 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 6 ACIDS 
NITRILOTRIACETIC ACID 
(NTA) mg/L 	 0.05 0.05 0.05 
PENTACHLOROPHENOL mg/L 
2.4.6-TRICHLOROPMENOL 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 	 QUEBEC 	 U.S. 

Regulator 

Legislation: 

Government Industry 	Government Industry 	Government Industry Government Idnstry 

FAD Act 	No Federal 	No Provin- OBWA 	Regulation 	 F&D Adm. 
Div. 12 	Regulations 	("Jai Rego. Model 	Re: Bottled 	 Reg. Pt. 

Bottled 	H20; Env. 	 103.3 
Water Code Quality Act 

PARAMETERS MAC 	MAC 

GENERAL 
Chloride mg/L 	 250 	 250 
Colour 	 15 
Corrosivity 
Fluoride mg/L 	 10 
Foaming Agents 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 Units) 
TOC mg/L 
Turbidity(NTU) 	 5 
Temperature C 
Odour 	 3 
Taste 
Sulpate mg/L 	 500 	 250 
Phenols mg/L 	 .001 
MICROBIOLOGICAL 
Fecal Coliform 	 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) 
RADIOLOGICAL 
Gross Alpha Bq/L 15pci/L 
Gross BetaE  B/L 
CESIUM-137 Hq/L 5.0 
IODINE-131 Bq/L 1.0 
RADIUM-226 Bq/L .1 5pci/L 
STRONTIUM-90 Hq/L 1.0 
TRITIUM 13q/L 
matuarric 

4000.0 

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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Tpntiv.9 of C6 aUferent I:)ttled water ozcaducts available OD the 
Tcronto 4arket reveAled 2erO faeclal and total coliforms in all 
ii"netg, byneeting Ontatio Drinking water obaoctiv. In 
contrer.t7  29 percent oZ the bottled water samples emeecdRd the 
Ontario guidline a 500 bacterie., per millilitre gen the araohio 
Platn Count (AK), and 35 percent of simples exceade4 the Ontarlo 
ilottlerl Water A,,-lociation's own 9i;LVIo2,1ne of 100 bacteria per 

Twelitrfive percent a the brands failed to meet t;7ke 
octtlQ 1  guldeiines in an thr6:1 kinsapIes tested. Table 3 give' 
thq: reoults of this assessment. 

Gl_f2MIC4L AND 3ACT217MLOGICPAL QUALITY OF DEriaE-TRVAVED 
• L' TER 

7i2ce Otganic Contaminants 

w:tic,44ted carbon and reverse osmosi§ home water treatment 
%tn1t-: td under optimum conditions creatly reduced the level of 
many r:nntminants present in Toronto tap waterAsee Table 1). 

.9.0111.,e 4 show removal efficiencies for the devices tested in the 
ficld study. 

Trihaomethann were veduced by mote thin 98 i ceht, and 
cbIuLiated compounds, such as'ohlorobonzenem /  wore tYPicLilY 
zejwpnd by more than 60 percent wlth btth devices. MaLy 
pc:aycy;:ilic aromatic hydrocine (?AVs) sUch ao ..10.c&thylene, 
arrat.I.,zne and fluounthene qrate.e lmstred tore tnan 	percent by 
both wlits. Now 'z- 	other compondA Such as nothylnalv.1.0 
mre rw..7A9 2:1 less than 50 perc,imt., Toluene and ,r7loni:4 urpre 
poorly i;. 140Vel.3 by.  either device. 

Troze Wtal$ 

Tha :ov!,,Drse o.'mosis unit showad a highev removal capacity for 
matla rand otjAer inorganic substalJeJcm thron ttui aetivAted carbon 
unit. Sodium, strontium, cyanido and eiluminum were remov. we11, 
by tha everse o=o,sis unit but not the activted c..rtfon unit. 
Oveva-al, .?eve:usci osmosis units thiit incorporaLe activated cc,rbon 

rnmov 	wiikr ranj. of chvals than Activated mi,rbon 
uuits 411one. 

rasialts of th$ field study on 	chemical removail etfloiency 
troatwAt 6evicee in Ilan in 25) Toronto home5 generallr 

c0uZirmed the F;esults of controlild ter.iting Whera poor eemoval 
c72S4cieneien were ohneved (oompa(:j tu the rltrolled te0:), they 
were usually the result of poorly Eaintained 	in devioQs. 

oalaa dQviCec n ut:o in othor ho =u 4.1(zilountecel gc,)d 
chemical removal efficiencies. In geneTclf  activated 
4avicea vAlowoa a woo. i‘ibility to remove elurilinam, 170wever r  the 
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Table s 	Beaulte at Bacteriological Analysis or Bottled 
Water (a) 

Brand of Bottled Water 
Aerobic Plate Count 

(aerobic bacteria per ml) 

Sample 1 Sample 2 Sample 3 

A & P Carbonated Natural Mineral 410 <10 10 
Apolainaris Mineral <10 20 <10 
Boario Natural Mineral 60 620 40 
Boario Carbonated Natural Mineral <10 <10 <10 
Blue Mountain Carbonated spring >2000 <10 <10 

Blue Mountain Spring 290 399 260 
Calsdon Springs Spring 630 <10 >2000 
Caledon Springs Distilled <10 <10 <10 
CaraMulo Still Natural SO 40 120 
Castello Carbonated kineral <10 SO <10 

Cedar Springs 410 420 <10 
Ceniti Springs >2000 950 1200 
Cool Brook Carbonated Spring >2000 >2000 >2000 
Crode carbonated Mineral <10 <10 <10 
Cruzeiro Spring <10 <10 >2000 

Crystal Springs Distilled <10 <20 410 
Crystal Springs Natural spring *410 <10 <10 
Dominion Spring <10 <10 (10 
Echo Springs <10 <10 >2000 
Evian Natural spring 60 770 590 

Fern Brook Spring 960 >20001 300 
Fern Brook Spring (b) <10 <10 <10 
Perrarelle mineral <10 <10 <10 
Fiuggi Natural Spring <10 <10 40 
Foote s. Moderanno Mineral <10 <10 <10 
Gerolsteiner SprUds1 <10 <10 <10 

Health Springs Natural Mineral 30 50 <10 
Highland Country Springs 940 720 1700 
Iceland Natural Spring (Cynar) >2000 >2000 >2000 
Labrador Spring <10 <10 >2000 
Lombadas Natural Sparkling mineral <10 <10 10 

(a) Total coliform and faecal coliform Counts were 0 for all 
brands of bottled water. 

(b) The second set of results for Fern Brook Natural Spring 
Water are 'from samples taken after °zonation was introduced 
to the company's bottling process, and consequently better 
represents the currant bacteriological quality of their 
product. 
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T.73b1 Rosultz of 	 ,Mlaly.f.d.o of %iottisd 
Water pq (contnued) 

1.1r177"-.21errfAr.'”,-”•,- • 

cjc Plate Count 
Ziraind of Ylottled Wate%' 	( Fxoblo bacter1.4 peT 
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>21: 	
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nimmismt6Er,,w1m7 

Brand of Bottled Water 

Aerobic Plate Count 
(aerobic bacteria per ml) 

Sample 1 Sample 2 Sample 3 

S. Pellegrino Mineral - 420 30 540 
MIA/etc Natural Mineral >2000 >2000 >2000 
Valle de Cavalcs 560 1200 >2000 
Vtmeirc Mineral 870 >2000 >2000 
Vittel Mineral 250 1400 3.300 
White Mountain Spring do dlO 00 
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Table 3 	Results of Bacteriological Analysis of Bottled 
Water (4) (continued) 

(a) Total coliform and faecal coliform counts were 0 for all 
brands of bottled water. 
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Removal of Trihtlomethtnts. T05, TX, Aluminium, Lead and 
$11var by Point-of-Ulm0vvIee. (continutcl) 
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040, 
1110114 Water 
ommo 

2,5 3.0 0 CS 0.5 0 14.2 15.6 0 

Motif* Water 3.0 40.2 0.5 4043 040 14.1 4.2 46 
0010 
Neill% water 2.5 2.6 0 0.5 04 0 13.5 14.7 0 
Dams 

Miami NIni 11 3.2 4.2 v94 0.5 40.3 v40 13.3 40.2 48 
Nimbus Mini ii 1.6 2.0 0 40.4 40.3 NA 94 5.4 9 
Nimbus Oini III 2.6 4.2 )22 40.3 40.3 NA 10.3 4.2 46 
Nimbus MIA 
NSA Nanterio. 

$.7 
3.5 

44 
44 

45 0.5 
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40.3 
40.3 

v40 
)40 

13.6 
13.4 

442 
4.2 
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48 

9t0t10 

Vitaliser Nark 1.3 4.2 45 0.3 40,3 v0 9.7 42.3 46 

Motorail' 2.1 4.2 40 0,5 40.3 *40 10.1 0.3 97 

- lop voter Ils 
- motor from treatnent devise. 

RE - chemiegi feacyel efficiency by the hame later transmit devise 
mspretamd sa percent rcMaval of chemical 9ram tap matar. 
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4 	Rarmit of Trihatthnna, YDS,YC,Alwinum, Load ond Sitver 
by Potint-of-Woo Device44 (contiC00(1) 
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Table 4 	ameavel of Triheamethendo, 00#  700,, Atusinusr  ‘444 one Silver 
by Point -ef-Use Devices, (continued/ 

;maple Nome of INIVICe 	 Aluminum 
Ma. 

Lead Si (vet 

 

7 D RE T 0 41 
imoti (meil.) (XI ugh) ug/L1 (%) uelL) 

0 	RE 
NOM (2) 

   

Aeway 
Aapa Sem 
Boiled Water 
Railed Water 
Pito 

200 100 50 24 41 )96 410 
200 	1110 	20 	1 	2 	NA 	v10 
180 260 0 50 39 22 410 
140 140 0 e 3 65 410 
160 120 25 2 2 NA (10 

410 NA 
410 NA 
410 NA 
410 PA 
410 NA 

3 
10 
20 
26 
21 

OrIva 
Orite 
Britt, 
CCW System 
Cleersil Fresh 
with etoraityl  

160 GO 67 13 1 92 (10 ei; IN 
160 120 25 6 1 63 410 20 IN 
1e0 120 33 10 2 SO 410 40 IN 
200 120 AO 2 1 44 410 v10 NA 
160 180 	0 1 41 NA 410 410 NA 

2% 
6 
13 
4 
17 

Clot Fri 
Wurley Teen 4 Ceentry 
Wiley Tom I Ceititry 
Lifiti Pure 1FC 
bultipure 

220 420 kilt 13 9 31 410 410 MA 
220 140 36 12 1 92 410 ei0 NA 
200 	180 	40 , 14 	2 	86 	410 	00 NA 
200 4E0 40 3 41 67 410 410 MA 
100 ue 13 47 	8 06 00 410 NA 

9 
10 

Netureis Wine 
ROMs Water Oted 
Mollie Water poem 
Mollie Meter D. 
Neelfie Meter Nome 

11 	Niabue Mlni - II 
22 	Nlebuii Mini II 
23 • NlibuO Mini 111 
24 	Nimbue 1134 
2 	NSA Bieterleiltatic  

240 20 92 a 41 P58 410 410 
180 140 22 7 <1 )16 410 410 
140 160 4 198 100 69 410 <10 
220 180 ill 26 27 0 410 410 
160 120 4 1 1 NA 410 410 

14 <20 se0 2 1 NA 410 41D 
260 60 77 11 el 41 410 410 
220 120 41 1 1 86 410 110 
240 420 e92 1 2 NA 410 410 
180 140 22 21 2 90 410 110 

NA 
MA 
IA. 
MA 
MA 

NA 
114 
WA 
NA 
NA 

16 	VIteiller Mark IX 
14 	beteraill 

MP' 	 

160 420 288 
240 	40 	83  

13 0 )02 410 410 
41 )89 410 410 

A 	  

KA 
WA 

I - Tap dater sample. 
0 - Meter from treatment device. 
RE • Chamfer' removal efficiency by the hoe Neter treeteent device 

lieproosod tio percent removal of chemical free tep water. 
IN Wibentret1901 of the cheelica1 in the witer from the treatment device. 
NA • Not appticable. 
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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 coliforms of five bacteria per 100 ml. (Xn the united 
States, the maximum acceptable level for total coliforms is one 
per 100 ml.) The field study of treatment devices in 25 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 coliforms than specified by the Ontario 
guidelines. 

The Ontario Drinking water objectives stipulate a maximum 
desirable concentration of 500 bacteria per ml (APC). In the 
field study, 88 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 000-
treated tap water samples 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 25 householders that participated in the field study still had 
maintenance instructions'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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Bacteriological Results for Name Water Treatment Systems. (centinubli 
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:C 	COM:PARICON OP TA:c) WAT2n, i'OTT7.13D KATZR AND DEVICR-TYTATED 
WATER 

na2Qrence to Tablz 	zlvnd 2 shows that different detecticIn limits 
12:,,5od for the 10w clt4:eGL,ion 1JUL.LL stu4y (tap wetter and dovio 

treaed mter) th 	e7r used for the analysis of bottled water. 
• cflow fallr ccOptIaNOnf  only'vziu 	teuurod abow the higher 
aotecAion limitT, were oonsidered in the following analysis- 

The "Tiority" Chemiceis 

• conv.intional risk asoessment fY.':coi;dUr 	pPlied to Thront° tap 
wate.L. 711owed th$,  Identlfichgtioli of ohtimic..al cQnstituonttJ thnt 
▪ t;1 public heJath oAtcern. In Nrticular, six chemicals were 
7:orrt in concentrations that adro already at or abgve 
clae=TttbW' leVals. Per the gor_ose of this ane'43is, at 
"ao'L.ptabl" ooncetration for known or presmmed (:!orcincganz was 
.,afinzid as en which, ingested over a 70 year littatime in two 
.1,tren of 7,mr per day, would result in less traial a one In a 

Ghtx,oa cf cancer occurrnoe. 	or comparison, the current 
A7rw:v CanaAlan lifetime cancer risk, excluding skin cancer, is 

'vgftworm one-in-fout 4nd one-in-three, ln,addition, it has been 
eztim. red that smoking 1.4 cigarettes ahn,lally increatzes tne 
,nnhua chanc* of lung cancer by one in 	i11ioi For non- 
niart 

	

	Ions nlon as aluminum and barium "acceptchlir conoenttion 
&Jkined L2 ono whia if ingested, over a 70 y(P,Mr lifetime .A7cu1d 

..;=,.salr in no observable adverse health efZect. 

VAt 	chemica identified in tha risk:a,s$ussmeat as hwing 
or nourelative margin of rJaZety"- re'luid, alvai.nam, 

171,1.m(2-,:::thygylphthalatc), ohLorofolMg &lphal- 
l':er,'Ich1orclohexane axid tetrachlorothylene. C4,thc.,7.., only 
100 cnd chlor,oRozm currently hue hq,,alith-based v'Aidlines in 
eana&i:, The chlooform guldellAa is actually en "Umbrelle value 
LiLch ..cludes alI the other trihalomethanes. 

• furt:.:Ir seven ch;amiceile were fLdentfiedeo aving somewhat 
ufte "relative marcins of safety' withii E actor of 10 of the 

level) While these are not of immOlate health 
voncrn, 	mny ba advisable cvn. t 	.orter term to considev 

th,7)ir conoentratfons and thut the ritik of exposure 
ner,* were chromium, trihloroethylene, barium, lindcaw.c 

total), bromodiohlormiethene,and t7tit.:•omochlov:omthLnir.l. 

ct 13 Cialicals thus prOvil!led a "priority" nzt against 
+;.o evivate the vDriots tour.c. of Orinf.tiog water. 

• to*ults of thin f;tudy su(nast thet, unar gc:o4 opeyktint 7ftd 
maintenunoo corAi.ono, revercf,,i osmosiVactivated carbon treated 
water :71e; the potallial to cosAtaitt t,ho lov)2st loycilc a 

Mntaminants. Activated chrbon treated voter has the 
nclbt :c.lb:zzt level W: 0Ontaminantm, !el11owc.6 by bottled vatPr 	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-diehlerebenzene, 1,4-dichlorobenzene 
and 1,2,304-tetrachlorobensene), of base neutral compounds (for 
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 reverfe-
osmosis treated water. In bottled water, phthalate levels varied 
greatly by brand, but on average were lower than for other 
alternatives. Phthalates arP used in the manufacture of many 
plastics. Thee 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 effeets in animal studies. This . 
study wes. not able to conclude whether the phthalates measured in 
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 
sources. 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 matelot 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, followed by bottled water. Water treated 
with a home treatment device had the poorest bacteriological 
quality, demonstrating frequent and significant exceedanee of 
Ontario guidelines fet faecal eoliforms, total eoliforms and 
aerobic plate counts. 

Potential Health Bffects 

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 
have the poorest microbiological quality of the alternatives 
tested and consequently would appear to present a greater exposure 
with respect to bacteriological parameters. 
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This stufiy cannot make clonoluolve statements aE to tho 
ot 	wnter mede ilvailble through the waPy brands of 

bottic t.vt,er !tn4 treatment devoes on the mArket becctmm tuaQat 
uor.Eraints prohibited the comprehensive testing of all brands. 
This andythD,hOw:wer, provide consielorablP information on th8 
7,71rit!I and disadvantages of the, wajor sourcea of TOrciro watar t  
1Methn tep water, bottled water cr ala7ic-treate6 	 ThR 
owlcarned oonsuiller vlst weigh the potential and perceived heizilth 
7,7kr,.inhevint in eat.:h source 	 the potinkail, bftifH-

olual..,r, taste anti aesthetic: vLues. In doinq hlo, It is 
).7aporank Lc plai.ve the LheoretAeal 	 acnsuwirv: ariziking 
tg,.-ite from any sourm in the contt of ri8kn posed by breath;Lng 

0: eLitkng food, both mAjor route by which chamicav enter the 
fflm by For the purpose of this sty', we assamod that 
(AzinIng watcir acconnto6 for 20 percvnt 62 zat indivitbaiWs daily 

On th0 ttni ,.;),E the study results, the Empartment of Public Vealth 
amsmtnding position that retA.dentel of, the City. of 

'.10ronc, can conti.aw.:3. tO drink tr4p water with reaScnahle assurence 
that 	7Fir,t likely to oaunc! harm or injmy. The Depeti:tment; 
cles Lot prothote the use of alternatives to tap Weter because cf 

innoAiztont bactriological qucality, their wiriahle 
chemicF.1 qu.ity, nd the lack of applicablE.,.stcndards to 
cwirElne*:; the quality oR produtt to the cona;omer. Tn 004itionf. • 
nay ::iza 	rJlative to tap water and thus way be inalccessible 
,477 a Irxelm 	toe of the population. 

r7o.thclIz5,ro#  it io likcly that Lhe c1ityuf ToiJinto tap mter 
farther iavoved. Covernmtnt.c4.1n0,als aw] tho pbtic 

c61161:1Lei 	oloael together la mlkincvdeuiairw C;)out 
levels f;),f ezpocuro or risk, and hence acccq,itable 

uzpe:4a7.7.res on zW.ilonal tretment tachnologies. A 	. 
cy7idtu technologies mid management practites are KeOented for 

ocwJ:Laoll 
 

Li the mat section. , 

1,0 CnnYDATE TEC41OLOGIES-POV IMPROVING MB QUALITY 0.'? TORONTO 
WATER 

i7Avanced and costly munioipal wator treatment tochnnlogier, 
:a 	uss,  in sOme U.S. zwi E-ropean ooffimUttiti,es 	ThetA: 

5x1phiiicAtc4d techhologios could in 'principlv,  redUce t}:v:, levels of 
.sito$t contamimnts including tha prioaty chemicals idertS,fied in 
Toront 1..ap wer. 

:'..:ALItehznrep the cost per pnsoft for improvemnta to wun:Icip31 
r,.7ter 	,(.:ntmonZ is less than if cwny 	sidctwAre to ..A 4 

iuily 	ul alternative s -':h .‘Y; 	tmatmenic device or 
1-!;ttlw:), water. In Cincilatit  advanod. treent :mach zJ, Crenular 
1.:.zItivad Carbon (G4kC) or Biological :,.ctivvited Carb4.1n (Nt(2) 
tntimi,,6 to cost about ;40 per pereon pr year OVel: a ten year 
mrioch In contracto city-wide ut:e or ,k1 hoiao water tuyiLtnont 
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device is estimated to cost about $110 for a reverse osmosis unit 
And about $30 for an activated carbon unit per person per year 
over a ten year period. The annual cost 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. 

Peasibility studies will be helpful in determining which 
technologies are best to apply and whether the associated costs 
are worth the anticipated reduction in chemical exposure.. The 
Metropolitan Toronto works Department is currently investigating 
Some of these approaches. 

Biological Activated Carbon (SAC) 

BAC is 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 Oranular 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 BAC technologies could mean that existing 
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 improve 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 1984, "continuous 
coagulation/flocculation" was introduced to the ,treatment process, 
resulting in average aluminum residuals in treated water of about 
160 ppb between 3.984 and 1967. 

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!: l'rea6 Through Corroson Control and Tap ii°10 ,n7 

'14e 	avcils are low in water leav:Ing Toronto'm 	t Lt  
levlls increau; throw41 the distribution se,:t.g1 and 

phiAcularly in the home, where water may stand in 1.d oz leE!d-
voIohlred plumhing for several hour. 

Whl rg.iuction of lea, expo suml throqgh tap voNtnr requirs both 
,i',Imeeate and long-trm actonz. Xn tho 1;,hort-tnrm, iirt 
zhovle flush r,tandir:j water pri,or 	dr5nking, Elowver, an,m 
loncy-tLArm strAtegy, a water fluzhing program is wasteful and 
inr;ovenient, 

control of wntef at thn treatwnt plant can be ac'ievo2 
t..lrou;;Th changes to the acidity of the water befoe It lenve. th 
;,;lants Reduced corrnciveness would :ikely provicis) la6VE,  
cg.)17: 49,ive protection against the laching of lead from the 

en gyr,Item, 

prohibit thm'sa1c of l-baccod toIdar Wkif, loal pipos is 
long-term solution. Ttl reduction of the rilnadin and 

Ontari.n guidalinQs for 	in vitor tram 50 Tipb to 10 ppb in 
lwezling with the United StAtes is a useful strategy INtczw.:,e thiE 
aCion will et:imulzte cotrosion c=trol and public c.warenevi 

Oimilarly, thz xmovia 01 M,1 leaa servi!.:le conneotiOns 
aDZ 

	

	 oolelev 	a4 04fZe.20 , o lon9-t„um oolution arld can 
!1:knf 4 attrition. 

C:filltitml to Y).0.u,o2 TxfihaIe,;mothana Lemml's 

tuthod of uduring trUiiic 	hi lelwls is to u5e 
ouL , 	 wer. Ozon is 	14,cost powerfuA Qf the mdor 

uoed for wate17. but its eEeeot ocit not 
thy:Qvii,I., the dits:Ibution vstem. Attepond 411elit 5U011 as 

c...hlkrA or ehloreimine must thero!F:ox'e ix,  added to rotect the 
cirnIt2 uf watnr In the (34.$Uiluution system, AIthow4h thQre are 
Enm Lonrn17, tc,11.arding 	toxicty of ozoAation by-lruts, 
1.17) 	,,*6t-Q0ies s;unest thaL oxonat 	Yste WM bEi suiOr to 
ch:orinARd water8 

thc enn5unior Can Tah7 -zt the lloint o1 ConlAwpticn 

!,2imple mellzurc:;; are aveLlable to the consun= oho WLehes 
to 	,eupos:re 	 elualinqoi taps demonstrably Y:eduoes 

con::Intrat;.ono r  pc,rticular:Ly when the wEter hes brocn 6:%andint 
,4e9,n£11 hcavs. FlunhAne4 ;U7,o zedunz the alivt ris 

acoumnlatincj in 	tap. 

K.tudy, boinno water for five vithlutes rixlucd 
t:z.ihaIomthane leve:x in tap watc,,,r by move than EIFJ 	 arc it 
io1ike 	that othc,r Nmpounds LIA1%:h as trLch1oroz!t.W.Le6, 
i;ety:achlQroethyleng Wlmene anri xylene would also 1;:6,, reduced, 
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This obviously presents a ready alternative for parents seeking an 
alternate way of reducing an a.ready low childhood exposure. 

Metro Works Department Initiatives to Improve Municipally Treated 
Drinking Water Quality 

The Metropolitan Toronto Department oe Works is currently planning 
a major expansion of its R. L. Clark Filtration Plant, to be 
completed from 2092 to 1995 at a projected cost of $197 million. 
As part of that expansion s  the Department is investigating some of 
the technologies disoussed 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 
initiative:. In carrying out this work, Metro Works has seleCted 
the most stringent available guidelines for their treatment 
criteria. 

Current proposed changes include: 

(a) preoxidation using ozone to assist in flocculation and 
improve taste and odour; 

(b) taking measures to reduce aluminum concentrations in the 
finished water; 

(o) 	deehlorination prior to ammoniation to roduee excess 
• chlorine and TM levels; 

(d) 	lessen the oorrosivity 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 BAC will not be implemented at this 
stages  the reservoir is designed to accommodate future expansion 
for GAC equipment. The pilot studies have shown that it is 
possible to reduce Ma to levels Of 3-6 ug/1 without the use of 
GAC. At present, an advanced oxidation process using hydrogen 
peroxide is the preferred method. Changes to other plants will be 
considered after the Clark expansion haa been completed. 

In addition to these initiatives, Metro Works has retained a 
consultent 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 forecacting of future 
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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1%.0 TIEDuC:i:NG :VC:POSTURE rim FOR ATI=RNATIVt SOURCES OF tR,IICING 
WATER 

tUell WAter 

Und 	iir:çj Law, suppiiors uf botned w4tar zire not rcvaired to 
ulicieztaa corprienoive chemical Ving ot their proauott nor to 
eiacicne to ths puEUt the rerwlt of nich testing if they have 

HpEalth 	MY.I.f8re CanndI t2Nyil compliande testin9 n! 
1.:ottled water for bac'eAriologioal paclaters under the F006 and 
:11c7,; Acw but nol; f;yr trace toxic oilemicalz. ruy:thermort, Roalth 

z,2ei 	arc4. CAwda cJam'ently does not releasa bacterioloSical test 
qtts by hrand to tht public. 

Altnu* the OntArio•Aottled Watr Association enuç 	its 
meml: 	to landint,A chemical tasting of their prant in 
=A.Zomanc6,  win the Canadian Drinking Water GuidelineSp 2°41141  
t.".:ccura,17as tn,  distribution o. test resultz to the public upon 
n,-;4us3t t  such action is stricly voluntary. 

consmer of bottled oater, thernfore•  has nO 
eViden7; that a part.loular bottled water proa),Ict meets drinking 
• t€T q0.61,21imf:1 or is supsrior to tap water, tale introtion of 
;.7k;ic1,41Atory mt:p;ures to rewire adequate cheml.cAl and 
"4ti“icO,NioLl testing and public disclosure of test results tor 
hntticA 	iter would likely 2ead to improvementl; in the cl".11itY 

uter on the markpti  particularly witti respect to 
b2F.:tc-egicl quality. 

ricwiteg 

• .nr6 1:0'y of w4ator tnitatmcnit tivicfm in Toronto clay 
thxt ramoval aniuitncis dive,nd on the *.Asie3 and 

mLintciNvincf 
 

it the 410540e. hOwnyar, it aligo showe1 that most 
r,.;1:3aritc 	utuluNa of tih* life expeotancy of thei.r device 
It* rer;Ined waittteiv:ince 'hot €i 

• potzlitIca hemith v;S,Wcs amnizted with home. wak,er trawitmen 
c4n Lk? reduci.26 by careful attnntion on the r,Art o: 

uufwmrt:s tv the mozufacturer'c z?cdommi,ndations for NAiniAreianc 
Attcntiot to filter changes is essontjzl. 

In thu 	l;ermi  texpltions obould'be dtveloped requir:Jig 
mariu2agiA;terv to ylKce aaIntonanct inztructiowl,in a vic;Iklo ar&a 
on L7:, h deciiip- r  requiring vanClon to administvr a mainteanoe 
progvel pith 	connmer r  and ;bllshini71 mxtinmtion 
N ofJesz. or La1 watbr trotmenL 4evicez petted Zor f.v.e it 
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12.0 SUMMARY AND CONcsussoNs 

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 bottled 
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 Ecosystems 
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 OOnclusions: 

I. 	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 nepartment thus confirms its 
longstanding position that residents of the City of Toronto 
can eontieue to drink tap water with reaeonable 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 the 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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