GOVERNMENT REGULATION OF TAP WATER & BOTTLED WATER

JURIBDICTIOH: CAMADA OWTARIO QUEBRC u.s8.
Typo of Wataer: Tap Water Bottled Tap Water Bottled Tap Water Bottled Tap Water Bottled
Legislation: Guidelines F&D Aot Drinking No Prov Drinking Reg resp Drinking F&D Adm.
for Can Regs. Water Reg Water Reg Bottled Water Reg Reg.
Drinking Div. 12 Objectives H, 0. Env  under the pt. 103.3
Water Qual (under Ont Qual Act SOWA
-ity Water Res.
Act.7(1)d
PARMMETERS MAC MAC MDC MAC mg/1 MAC Max 8ec MCL
Con MCL
Lev
GEHERAL
chloride mg/L (250) 250 250 250
Colour 15 5 15 15
Corrosivity Non
Cor
Fluoride mg/L 1.5% 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 Kitrogen mg/L 0.15!
TDS mg/L 500 500 500
pH (Btandard Units) (6.5-8.5) (6.5-8.5) (6.5-8.5)
TOC mg/L 5.0
Turbidity(NTU) 5 1 FTU 5 ? 5.0
Temperature C 15 15
Odour - inoffensive 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
(per 100 ml) o* nil ) 0
Fecal Streptococci
(per 100 ml) nil 0
8tandard Plate Count
(per 100 ml) 50,000 0
Total Coliform 10" <5 <5 10 o 10°
RADIQLOGICAL ’
Gross Alpha Bq/L 0.1 15pci/L 15pci/L
Grose Beta Bg/L 1 50pci/L
CEBIUM-137 Bg/L 50 50 X 50
IODINE-131 Bq/L 10 10 IK 10
RADIUM-226 Bq/L 1.0 1.0 0.1% 1 5Vpei/L 5%pci/L
STRONTIUM-90 Bq/L 10 10 1.0% 10 8pci/L
TRITIUM Bg/L 40,000 40,000 4,000% 40,000 20,000pci/L
INORGANIC
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/L 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 6.3 .3
LEAD mg/L 0.05 0.05 0.05 .05 0.05 .05




GOVERNMENT REGULATION OF TAP WATER & BOTTLED WATER

JURISDICTION: CAHADA OWTARIO QUEREC U.8.
Type of Watar: Tap Watar Bottled Tap Watar Bottled Tap Water Bottled Fap Water Bottled
Legislation: Guidelines F&D Act Drinking Ko Prov Drinking Reg resp Drinking F&D Adm.
for Can Regs. Water Reg Water Reg Bottled Water Reg Reg.
Drinking Div. 12 Objectives H.0. Env  under the pt. 103.3
Water Qual (under Ont Qual Act BOWA
-1ty Water Res.
Act.7(1)d
PARAMETERS MAC HAC MDC MAC mg/l MAC Max Sec KL
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
BILVER mg/L . 0,05 O.OSL 0.05 .05 0.05 .05
URANIUM mg/L 0.02 0.02 0.02
ZINC mg/L (5.0) 5.0 5.0 5.0 5.0
BULPHIDE (AS 828) mg/L (0.05) inoffensive ]
BASE/HEUTRALS
BENZO(A)PYRENE mg/L
VWILATILE ORGARICS
BENZENE mg/L
CARBON TETRACHLORIDE mg/L
1.2-DICHLOROETHANE mg/L
HEXACHLOROBENZENE mg/L
METHANE L/m 3aL/n’
TETRACHLOROETHENE mg/L
TRICHLOROETHENE mg/L
TRIHALOMETHANES mg/L 0.35 0.35 0.1 .1
PESTICIDES & P.C.B.’8
ALDRIN + DIELDRIN mg/L 0.0007 0.0007 0.0007
GAMMA-BHC(LINDANE )mg/L 0.004 0.004 0.004 0.004
CARBARYL 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 0.0003% 0.003" )
HEPTACHLOR EPOXIDE mg/L 0.003.F 0.003° }.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’8 mg/L 0.003"
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 - TOTAL mg/L 0.1 0.01
DIAZINON mg/L 0.014 0,014 0.014
DDT~TOTAL mg/L 0.03 0.03 0.03
PHEEQLICS & 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
MAGNESBIUM 150.00
URANYLS 5.0
TOTAL DISSOLVED 8O0OLIDS 500.00
LINDANE .004




REGULATION OF BOTTLED WATER - GOVERNMENT VS. INDUSTRY

JURISDICTION:

OMTARIO

QUEBEC

Governmsnt  Industry Covernsant

Begulator

No Provin-
oial Regs.

Ho Pederal
Regulations

F&D Act
Div. 12

Legislation:

Industry

OBWA

Model
Bottled
Water Code

Governmant Industry

Regulation
Re: Bottled
H,0; Env.
Quality Act

Qovernmant Idustry

F&D Adm.
Reg. Pt.
103.3

GEMERAL

Chloride mg/L
Colour

Corrosivity
Fluoride mg/L
Foaming Agents mg/L
Nitrate(AsN)mg/L
Nitrite(AsN)mg/L
Organic Nitrogen mg/L
TDS mg/L

pE (8tandard Units)
TOC mg/L
Turbidity(NTU)
Temperature C
Odour

Taste

Sulpate mg/L
Phenols mg/L
HICROBIOLOGICAL
Yecal Coliform
(per 100 ml)

Fecal Btreptococci
(per 100 ml)
8tandard Plate Count
(per 100 ml)

Total Coliform
(per 100 ml)
RADI(H‘JBICALY
Gross Alpha Bq/L
Gross Beta Bq/L
CESIUM-137 Bq/L
IODINE-131 Bq/L
RADYUM-226 Bq/L
STRONTIUM~90 Bq/L
TRITIUM Bq/L
INORGANIC

ALUMINUM mg/L
ARSENIC mg/L
BARIUM mg/L

BORON mg/L

CADMIUM mg/L
CHROMIUM mg/L
COPPER mg/L
CYANIDE mg/L

IRON mg/L

LEAD mg/L

10

<100/ml
<100/ml

10.00
10.00

500

(=2 =T = I = ]

.0lppm
1.0
5.0
.01

.05
1.0
.01

.3

.05

250
15

10.00
10.00

250
.001

15pci/L

S5pci/L

.05

.01
.05
1.0

.3
.05
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Table 2 Eorsentration of Chamicale Detectmd tn Seven Hojor Brands
of §attied Spring Water Delivered to Taronte Homes. {eomtimued) |
ParasRter Brand of Bottled Spring Hater lutenk m:e
unite: o8 indicared bhelow crystel |Caledon|Spring {Cenie! [Highlend] Glue | Cadar Limit
Satings |Springs |Velley [Springs (Springs |Mountainisprings
HEIALS AND DYHER PARMMEIERS
Aluminum (U97L) § 1 5 5 5 7.5 £.0
arpanic fug/ly ' ' 1.0
Barfum g/l &0, %0 B0 20 20 110 10.0
Bewlii (ma/L) 0.00
Cuinium (ug/l) .1 6.1
caleium (ng/l) B 7 9 & 7 5 %0 0.01
Chromive (ug/l) | 1.0
Cobalt (ug/t) 10 0.8
Coppar {Wg/L) 0.5 1 1 1.0
Iren (wa/l) 20 20.0
Lead (\g/i) 1.0
Regrwiiue  (w/l) 15.9 [ 17.8 | 2 11,0 ] 2 16.6 .0
Nergunesy  (ugsiy 2 0.5 2 1.0
Hetewry {ug/l) , 0.1
Holybdinss (ug/L) 29 20 26.0
dickel cug/L) . 0.6
Potessiue  (mg/L) .35 [ 9.80 |e.55 | 0.40 | B.58 0,80 | 2.0 0.5
talenim i) ~ 1.0
Bilwer (ua/L) 0.1
Sodiwm (/L) 2.8 4.0 &5 5.0 6,0 2.0 ] a.1
Strantium  (eg/L) 0.1 6.8 | 1.80 10,17 | 8,90 | 0.056 | 0.29 0.0Y
Yotal Eywnite (wg/L) 8606 . 0.pn2
Tousl Grganic Corben (mg/L) & ] 1.5 .0 [ 1.5 2 1.5 1.5 .5
Yotal Phodpherve (Rg/lL) .| 0.004 6,006 | 0,002 0.3 a.¢a
verpdiug  Lug/l) - 10,0
2inz  {egdl) 6.02 0.05 0.0%
i
WOTE: A blank epece indicates thet the corcentration of the conteaindnt was below the detwction limit
for this semple.

24
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Desteria

Testing of 66 different bottled water products avallableo op the
vernnto warket revealed zero faecal and total coliforms in all
brands, shersby meeting Ontatio Drinking water Objegrivasn., In
contrast, 29 pareent of the bottled water samples exceadrd the
Onvario guideline of %00 bacterla per millilivre fof the anroblc
plate oount (APCY, and 35 percent of samples exgeaded the Qntario
Hgyﬁleﬁ Water Ancociation's own guideline of 100 bactorla wver
Milidlitre. Tweunty-five percent of the brands failed to moet the
mpttlmxﬁ‘ guldelines in all thre: saoples tested. 'Table 3 glve:
toe resvlts of this assessment.

£.0 CLEMICAL AND BACTEXICLOGICAL QUALITY OF DEVICE-TRELTED
Vi PER ‘

Yroce Otganiz Contaminants

W@? aztivated carbon and reverse osmosis home water Lrgatment
Wby tesied under optimum conditions groatly reduced the level of
nany oontrminants present in Toronto tep water (see Wable 1).
Oazie & shows removal efficiencies for the devices tested in the
ficid study.

Urinalomethznes were reduced by mers thew 98 parcent, and
chinsliated cowmpounds, such as chlorobenzenss, were typlcelly
zedwead by mere than 80 pereent with beth deviees. Many
polyoeyelle argnatic hydroessth snz (BASs) eueh ap acenopkthylene,
antirasane and fluorsnthene were lovsred move tham &0 percant by
both units. However, other compounds such as methylraghihalene
were radvaed by lesg than 50 percent. Poluene and Myievs ware
powriy romoved by either device,

Trasze Matalsg

he Ccevgrse ¢ mosis unit shiowed a highey removal capacity for
metals and otuer inorganic substanees than the activated carbon
anit.  Sedium, strontium, cyanide and aluminug were removed well
by the coverse osmozis unit but wnot the activeted sarhon unit.
Overall, veverge osmosls units that lnegrporate activated corben
Zilters vamov: o wider range of chericals than aetivated earvbon
unites Alane. :

Phe rosulés of the Lield study on thie chenisal vemoval efficiency
of werter trestuint devices in uvao in 28 Torontue homes genzrally
coulirmed ¢he results of controllad testing. Where poor removal
pffioleneioens were obsceved (gomporad to the moatrolled tert), they
vere ugually the result of poerly weintained av wging devioes.
Phaae soaae doviess in use in other homwuzs denanustrated good
chemical removal effigiencies. In genarcl, sctivated earbon
Aovices chowed a poc. wbillity to remeve alwminum,. lowever, the
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Water (a)

Brand of Bottled Water

| Aercbic Plate Count
(aerobic bacteria per ml)

NO, 311

Results of Bacteriological Apalysis of Bettled

(a)
(b)

Sample 1|8ample 2| Sample 3
A & P Carbonated Natural Mineral <10 <10 0
Apollinaris Mineral <10 20 <10
Boaric Natural Mineral 60 620 40
Boario Carbonated Natural Mineral <10 <10 <10
Blue Mountain Carbonated Spring »>2000 <10 <10
Blue Mountain sprin? 290 398 260
Caledon Springs Spring 630 <10 »2000
Caledon Springs Distilled €10 <10 <10
Caramulo Still Natural 80 40 120
Castello Carbonated Mineral 10 go <10
Cedar Springs <10 <10 <10
Ceniti Springs »>2000 950 1200
Coel Brook Carbonated Spring 2000 >2000 »2000
Crode Carbonated Mineral <10 <10 <10
Cruzeire Spring <10 <10 »2000
Crystal Springs Distilled <10 <10 <10
Cryetal Springe Natural Spring €10 <10 <10
Deminieon Spring <10 <10 <10
Echo Springs <10 <10 »2000
Bvian Fatural Spring 60 770 590
Fexrn Breok Spring 960 »>2000 300
Fern Brook Spring (b) <10 <10 <10
Ferrarelle Minersl <10 <10 <lo
Fiuggi Natural Spring <10 <10 40
Fonte S, Moderanho Mineral <10 <10 <10
Gerolsteiner Sprudel <10 <10 <10
Health Springs Natural Mineral 30 50 <10
Highland country Springs 940 720 1700
Iceland Natuvral Spring (Cynar) »>2000 »2000 2000
Labrador Spring C, <10 <10 >2000
Lombadas Natural Sparkling Mineral <10 <10 10

brande of bottled water.

The second set of results for Fern Brook Natural Spring

N

—— — e e Y

water ares from samples taken after ozonation wae intreduced

to the company's bottling process, and conseguently better

represents the currant bacterieolegical quality of their

product.
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Tabhie 3 Rogulte of ﬂuﬁtn”lmlﬁglvml Analysis of fottled
Wateyr (a) (cancanueu}
i‘ut&r:::r.-w Lol i s ATER SR SR T Y 7 TR | AR T I I |
| Aerobic Pla#c count
1 Frand of Bottled Water (a:poble bacteria per wl)
E Bauple 1|sanple Zlsanple 3
‘j ey ” ana . R e Y i |
Porore Carbonsted HMineral <0 <ih <10
inEn Rinegal 90 $ED 1404
Janglotorella Nineral <10 <10 <10
“apl@ Brand >2000 »2000 >2000
siaegi Epziag »20C0 2000 >4 020
L . » s "
| taning Corbonated Matural Hir ral <10 240 <10
FoAiracle Food Mart Mineral <Ll¢ <10 <10
Liraele Food Mart Matural _8pring 2000 <l <10
;.f*xal naLenaka Mineral 50 <10 <10
wIAd Rlang Caxbonated Spring <10 2.0 <10
| o |
%unthwvr ¥atural Spring <10 <10 <10 |
Maalpr!ii Dominion Mineral <10 <10 <10
i daya haturml Sprineg 1400 290 260
| No-hawe Mingral 10 <10 <10
d Padras falgeadas Minoral <10 <30 =10
Pervien finer. .l «3.0 200 <10
Pelar Distilled <10 0.0 <l |
rmmax Spring : <10 <ih %10
IR @u?f’& Choiaa Kineral <10 <30 <10
! ?suridmn ir Choles Natural Speing » 2000 2005 T200N |
et ﬂimtillnd 22000 *2G00 | 22000 i
HLLeRYn Hineral L0 <10 <10 |
Powen naa¢w0raliW¢& 200 1500 1200 |
{oLneky Mownktaln Carbonated Spring <10 <30 i b
| imann Speings Sprdrg SE000 | »2000 | 2000 ,
| Gaint Justin Carbonnted Mineral <10 %3.0 330
E friUE Vidage MNinep:) %10 £10 <10 j
¢ SeatRmind mn LEral 1ineral 80 <10 <io |
5 Reine Mingzal ) 50 400 <10
1 CYwing Vallay Artewian Spring . <10 <10 Y
i
ﬂr—-—"'““ L T TR N T R ST € T R o M U LR I AT RS R e et e T, Sl
Lifors counte ware 0 £ sl

(ay  Todeld eoliform and faenal ool

brovds of bottied wator.

P27
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Water (a)

(centinued)

B e e ey —i—eor

Aerobic Plate Count
(aerchie bacteria per ml)

NO, 311

Results of Bacteriological Analysis of Bottled

Sample 1[Sample 2|Sample Sﬂ
" §. Pellegrino Mineral - 420 30 540
Ulivate Natural Mineral >2000 #2000 »2000
Valle de Cavales 5§60 1200 >2000
Vinmeire Mineral 870 »2000 2000
Vittel Mineral . 280 1400 1300
Wnite Mountain 8pring <10 <10 <10

(a)
brands of bottled watar.

I —

Total collform and faecal coliform counts were O for msll

|

p28
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Table ¢ removal of Yrikelomathense, TBS, YOC, Aluminium, Lead &nd
. Sitver by point-of-Use Devices. (continued)
lﬁwto S of Dibrarechi oromethane draofore Tatal Twits
80, | Bevice .
7 ] R 1 ] RE T [ RE
Cug/l) {[(uasl) | (B | Gag/t)) fugsldl €% fougdl? fougsLs | W)
15 | Amvay 3.6 | 0.2 | »9 0.5 | .3 240 { 15.0 | B2 | 48
18 | folled Varer 4, | 0.2 | »8% 0.5 | «0.3 | adb | 17,0 | <, 3
B | #siled vater 2.2 | 0.2 1 0.3 | 0.3 Ma | 10,3 | +0.2 W
20 | Wrine 38 1.¢ &b 0.8 eo.; 40 | 6.3 2.8 &
v { #rits 3.4 | 0.2 % 0.5 | 08| 0| 12.8 | 0.4 o7
I (it &9 142 Al 0.6 | «0.3 80 | 18.2 §e3 [
19 | Brite 3.5 D.7 6o 0.5 | .3 %y | v.? 2.0 &
2¢ TR dystema 3.5 <) W 1 0.5 .3 D ] 1.4 .2 e ]
29 | clear'll Fragh 4.7 8.4 87 6.3 | «0.3 HA | 27.4 .9 ]
& Sterssyl
13 | Norley Toumt 2.8 6.3 5 0.5 | «0.3 #%3 1 11.68 1. &
& Cauntry
é | durley Toun 3.8 fed ] 8.5 4.2 =48 § 15.0 | &,%9 e
& bowncey
% | L'6ew Pure YRE | 3.3 | <0.2 W 0.5 | .3 0 )} 3.3 | <D.2 *¥8
17 | Bultipure 3.1 (| 0.2 *0é 0.5 { «0.% w0 § 93.2 | 0.2 *98
& | deture’s Bpring] 3.5 | 0.2 | B 6.5 | .3 #h0 | 4.5 6.5 L1
4 mlh Water 3.5 .2 |84 0.5 <5.5 8 § V4.7 9,8 »09
waolfe Warer | 2.5 | 3.8 e} os| 05! ofwr |56 0
— .
27 | Neolife Vater 3.0 | <D.2 93 0.5 | «0.3 w0 | 16 | <02 i
[+1.
16 | Weolite vater 2.5 2.8 [ 8.5 8.5 B §193.5 | .V g
Dome '
11 | nfwbus Rint 38 | 3.2 | 0.2 2 05| 9.3 0 | 13,3 | 0.2 ]
22 | Wisbie Kinl 1 1.6 2.0 6 0.3 | .3 Ml e Bk 9
24 | Wisbus N3A .7 | &2 ] 0.8 | 0.3 ) | 15,6 | .2 Wi
2 NEA Aaztarfo- 3.8 .2 »96 0.5 0.3 »id § 13,4 .2 L]
statie ,
16 | vitallzer Mark | 1.3 | #0.2 8% 0.3 | «<0.3 W) 7.7 | .2 "8
% | Watermill 2.1 | 0.2 50 0.5 «.3 40 | 10.1 0.3 o7
¥ - Tap water anxple
@ - Weter from trastisnt device.
RE - Chamical removal efficiency by the home weter trestment deviee
expresem ax percent retwal of chamieal fram tap wataer.
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manufacturers of these devices do not make claims for aluminum
reguctxon. Most devices claiming & capacity to reduce lead did
reduce it.

Bacteria

The Ontario Drinking Water Objectives stipulate that no faecal
coliform bacteria should he present in treated tap water. The
field study indicated that for two of the 2§ 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
analyzes. The presence of faecal coliforms in 8rinking water can
indicate a potential serious risk to health.

The Ontaric Drinking Water Objectives stipulate a maximum level
for total coliferme of five baoteria per 100 ml. {In the United
States, the maximum acceptable level for total coliforms is one
per 100 ml.) The field study of treatment deviees in 25 homes
demonstrated that 24 percent of the firstedraw and 16 percent of
the flushed water samples from the treatment devices contained
h;ggeiilevels of total coliforms than specified by the Ontarie
guidelines.

The Ontario Drinking Water Objeetives stipulate a maximum
desizable 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 aerohic
basteria, and 68 psrecent of the flushed asamples did as well. This
compares with 24 percent (first=-draw) and zero (£lushed) of non-
treated tap water samplec collected in the homes that exceed the
Ontario guideline, '

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

The field study questionnaire revealed that although 70 percent of
the 26 householders that participated in the field study still had
maintenance inatructions for their device, most users had poor
recollection of the date of the last filter change or maintenance
procedure. All users reported that maintenance instruections were
not attached to the device itself for sasy reference. This ia
significant becsuse 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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S COMBARICON OF TAD WATEH, HOTULED WATAR AND DEVICE=LKEATED
WATER '

Refereney to Tables 1 zad 2 shows that different detestion limits
ware ueed for the low delbection Limit skbudy (tap water and devicg-
treated water) than wers used for the analysis of bottled water.
e ellow a fzir comparivon, only values measuraed above the higher
detewtion limits were considered In the following analysis-

The "rriority" Clhemisals

& eany. intional risk asgessment procedurs applied to Toronto tap
wator pllowed the ideutification of chemical constituents that may
b* of publie health ¢ wmcern, In parbieular, six chemigals were
uva in coneentrations that arc alrea&y at oy ahawe
"“C““Wu:blﬂ" levels. For the puxrasa of this analysisz, an
'&CJ?WLdDJM' conceutiration for kywwn o presuwned UmIfJDLy&uu WED
'_Lluaa ag eni which, ingested over a 70 year Jifatime in two
nitren al water per day, would result in less than @ one io a
‘.'*Limﬂ shania of sancey oscurrence. For comparisun,; the current
meerare Canadian lifetime gancer risk, excluding skin cancer; is
h&twnrn ene-in-four and gne-in~three. In addltion, it has bezn
eatin ¢ed that gmoking 1.4 clgarettes annually inQreanes the
annwua. whance of lung cancer by onsz in a willlon, For non=
”ufﬁ‘53§@ﬁs suh as aluminum and barium “acceptable” goncentiction
*% dutiined 2o one whieh if ingested over a 70 year lifetime aﬁuld
sulv in ﬁo ohbscrvable adverse health effect.

e sin ehemicaly ildentified in the risk -emsontment ag having
) tile sy no ”re«atave margis of safety'uwere lead, aluiinum,
i im(d=gihylivnylphthalate), ehlovelorm, alpna-

exchlores ;xAgh@xaﬁe and tetrachlorusthylene, Gf ther ., only
Teu” ool cploroform ourrently haove kealth-based guidaliues in
Canazfs. The chloraform quidelise is astually an Yumbrella™ value
thilern p.eludes all the other ¢rihalonethares.

Aofurk ot seven chamieals wers ldentificd &5 having somawhat
wedure "relatlve marging of safoty" (within o factor of 10 of the
’ gooihle’ levely. While these are not af imwedists health
vonasrn, Li may boe advisable ovor the loager term to consider
dadvedlay thoelr eoncentrations and thus the risk of ewposure o
chem. Yhese werc chromium, trishlorcethylens, bavium, uLndmnw;
ayanids {total), bromodichloroucthane and Alk-omoohlevomathans.

Thig I -‘mj ef 13 ¢homicals thug provided a *priority” list against
vhlelk o sosluste the vurious sourcss of drinking water.

“He revulie of thin study suggest that, vnder guod operating rnd
inee comdibiong, reverse osmoslis/activated carbion traated
watar vag the petﬂ"’xal to contain the loweat lewsgle af vhe
priorii; soaraninseds. Activaced earbon treated water ha the
noxt Lowent level of contaminants, followed by bottled water. Tap
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water contained the highest levels, but it myst 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~tetrachlarobenzene), of base neutral compounds (for
example, naphthalene and henzothiozole), and of volatile erganies
(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 are used in the manufacture of many
plasties. 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 reproduetive effeots in animal studies, This
study was not able to conclude whether the phthalates measured in
the drinking water originated in the souree of watar or in the
means of distribution.

Tap water had the highest levels of aluminum compared to the other
sourees. 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 metale over-all.

However, it must be noted that there was considerable variatiom
among brande with reapeet te motal eontent, with eome brands
containing lower levels than tap water.

Bacteria

The results of this study suggest that tap water has the best
bacteriolegical quality, followcd by bottled water., Water treated
with a home treatment device had the poorest bacterielogieal
quality, demonstrating freguent and significant execedanoe of
Ontario quidelines for faecal coliforms, total ecoliferms and
aerchic plate counts.

Potential Health Effects

Although chemical exposures are leowest with properly maintained
home treatment devices compared to bottled water and tap watet,
the oppesite appears tu be true with respect to exposures to
bacterivlogical contamination., Device-treated water tended to
have the poorest mierobivlogical guality of the alternatives
tested and consequently would appear to present a greater exposure
with respect te hacteriological parametera. '

(937
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Yhis wtudy cannot make conelusive statements as to the relative
cnanite of { e witer wede ﬂVa¢lﬂhlw through the mamy bzanﬁg of
mottlcl waber and treabment devices on tho market becruse budget
ponsrrainks prohibited the conprehensive testing of all brands.
vnls stody dees, howvever, provide considarable information on the
rarits and digadvantages of the wajor sources of Turonto water,
vnether t“p waters, botkled water or davicewtreated water.  Tha
mgncezncd consigiver roist weigh the an@nria} apd perceived health

ke inherent in cach source u§ﬂ1nﬂ the ymt#u?laJ bhansfite.
ia*u insludes taste and aesthetic val ues. In doing w0, it is
‘Mﬂottan> te mlase the bheorekleal visks of cemsuiding drinking
VjLe Evom any seurce in the content of risks posed by breathing
ALY or eabiag Eood, both major routes by whish chamionles enter the
Mgy body.  For the purpose of this study, ve assuned that
drining water acesunted for 20 porcsut of an individual's daily
DEDEIT R, ' -

wa the bpale of the study results, the Dopartment of Public fealth
sondizmr iva laagst ﬂndxng position that residance of the City of
Levents van mmmfsﬂt to drink tap water with reasonable agsuravuce
that Lt Js mnt likely to causs harm ar injury. The Depaytmeni
coes not prowote the use of alternstives to tap water because of
theinr ineoagistent haat«rlalogx@aL guality, their vurambl
uh@m;eql qualatj, and the lack of applicable. stondards

guaranies the goality of produst to the conzumer. In u‘ﬂition,-
whay are ocestly rolative te tap warer and thws way be inaccessible
¢ & lavye coobee of the pcpwiatxun.

oothelann, it zm Likely thet Lhw aumlxry of Torouto tam woLar
1 m” Farther imt-oved. CGovernment officials and ths p bllc
sLanLd nrk c?@&@‘” together i MJk?uq deeclalons about
“geneptiole® levels of exposure or sisk, and heuee acceptable
wipgusLlures on aflltliongl trestment technologies. A oy
cradidate technologies and wanagement p?&ﬁtleeq are presented for

dhamassdon lo Lhe next secticn=

s U “lﬁDTQATE TEL &NOHQ&qu“J % TMPROVIKG TEE QUALITY (i TORONTO

Vure rdvanged and eomtly munmvlp&l wator treatment teghnnlogien

i Arouge in sowe U.5. and Erropean vommunities. These
sophivvicated t@ﬂhnﬁlﬁglt; comld ia prineiple veduce the levels of
uost costamin nts lnaluding thae priority chemieals ideptified in

Toroato tap water.

Lpfhﬁure, the cant per pacson for laprovemsnts o ganizipal
water brentmont ie less than if gvery residont were Lo Ly
dwdiviZaglly fov an alternative augh ¢8 & hone treatment deviee or
battled water. Ta Cineirnatl, advanced treatment sueh os Grenular
sotivared Carbon [GAC) oy Biological hitivated Carban (BAE )
srtimnted to cost about $4C per perseu PHr YeAr over a hen vesr
mariod. In contrast, city-wide uge of a hene water trectient
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device is estimated to cost about $110 for a reverse osmosis unit
and about 330 for an activated carbon ynit per person per year
cver a ten year period. The annual cost of bottled water per
persen, agsuming twe litrees are consumed each day, ranges from
$220 to $380, depending on whether water is delivered in bulk to
the home or purchased in asmaller containerg at a store,

Feasibility ctudies will be helpful in determining which
technologies are best to apply and whether the associated costs
are worth the anticipated reduction in chemical expasure. The
Metropolitan Toronto Works Department is currently investigating
some of these approaches. '

Biologieal Activated Carben (BAC)

BAC is an important advanced water treatment technolegy ko
consider for minimizing trihalomethane levels and for eliminating
many of the trace toxic organic compounds feund in tap water., It
18 used in Europe and combines the use of ozone (as an oxidant and
disinfectant) with Granular Activated Carbon (GAE).

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 cempreheansive
reduction of a wide range of trace toxic contaminants. The
introduction of GAC or BAC technologies could mean that ezisting
water bills are more than doubled,

Aluminum Reduction Through Process Change

Aluminum seeurs 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 increage in aluminum levelp in treated water
compared with raw water from Lake Ontario.

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

Given the increasing health concern about aluminum in drinking
water, it may be advisable to substitute less toxle, coagulant
compounds for aluminum, or to return to the practice of adding
aluminum compounds on an "as needed" basis,
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Lednetion of Lead Through Corrosion Control and Tap Flusiing

Leed lovels are low in water legving Toronto's treatwind nlants,
It those Levals inerease through the distribubion syetum and
aacticularly in the heme, where water way stand in load or lead-
seldered plunking for several hours,

B2 raduction of lead exposuren targugh tap water ruguiias both
iumadiate and leng~term adtions, In the shovtetarm, citizens
shaudd {lush ptanding water prier to deinking. Housver, ag &
Long=tern atrateyy, o watar L£lusnlng programn is wasteful and
incenvenient.

Surzeslon control of water abt the Lrestment plant can be ag leved
warough changes to the acidity of the water befowe it leaves tha
wkanit,  Reduced corrasivenssa would Jikgly provide mnve
conpraniasive protection against the leaching of lead from the
dinteibnlion eysrem.

Slesliv, prohlbit the gale of lead-baswd solder and lead pipen is
vhe hasl long~term solution. Tha reduction of the Lanadlan and
Gntaris guldalines £or lend in wabter from 50 ppb to 10 ppb in
Reuping with the United States iz a useful strategy becauve this
antion will stimulate corresissn control and public swareness
wrograng.  Himllarly, the renoval of 511 lead servince douneetions
and Lepd-bancd eolder ie as effoohive long-tszrm golution and can
»e flons by attrition. ‘

Guonition to Radng: Teihalomethan: Levals

f

o neeindsing wethed of vedvsing tribaele sthane lovels 18 Lo usE
Gy oae by disinfeet witer. COnone L3 the nost powerfol of the major

dininksstivg ~ponts uged for water, bub its effeet Joss nat
preodol theewsh the distribution system. & second i gent such as
shloning oy ehlezanine mupt thernfore by added to protect the
auundity of waiar in the disteibution aystem. Althovyh thore are
LemE LonoRrng regarding the toxicily of ozonstion hy-neodusts,
mash whytles supgest thab ozonated water may be supscion to
enlarinctad water,

Hroouras the Oonsuner Can Tahe st the Boint of Consnuption

Auveral siwple neasures are avalleble to the consumzr vho wighes
Lo reduel expos. ore wiske.  Flushing ol taps demonstrably raeduess
Lene conazntrat.ons, particalayiy when the water hes beed gtanding
pisn agveral hours, Fluehing #lzo reduses the slight visk of

secieria ageymulating in vha cap.

17 ehin svudy, boliling watsy for Live minvess raeduccd
Lribaloscthane levels La tap waber by mofe than 99 neresnd, ard it o
iw likely that other rompounds such as trichloropthyican,
setrachloreethylens, tolwene and nylene would alsd g redueed,
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This obviously presents a ready alternative for parents seeking an
alternate way of reducing an already low childhood exposure.

Metro Worke Department Initiatives to Improve Municipally Treated
Drinking Water Quality

The Metropelitan Toronto Department of Werks is eurrently planning
a major expansion of its R. L. Clark Piltration Plant, to be
completed from 1992 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, 1In varrying out this work, Mette Works has selected
thgtmogt stringent available guidelines for their treatment
eriteria.

Current proposed changes include:

" (a) 9:enxidatian‘using ozone to assist in flocculation and

improve taste and odour;

(b) taking measures to reduce aluminum concentratioms im the
finished water;

{e) dechlorination prior to ammoniation to reduee excess
- chlerine and THM levels; '

(d) lessen the corrosivity of the water prior to its leaving
the plant te reduce its ability te dissclive lead from
plumbing.

An underground reservolr has been designed as part of the
expansien. Although GAC and BAC will not be implemented at this
stage, the reservoir 1s designed to accommodate future expansion
for GAC equipment, ‘The pilot atudies have shown that it is . )
poesible to reduce TEMs to levels of 3-6 ug/l without the use of
GAC. At present, an advanced oxidation process using hydrogen
peroxide is the preferred method. Changes to other plants will be
oconsidered afteyr the Clark expansion has been completed.

In addition te these initiatives, HMetro Worke has retained a
consultant to develop componente of their Water Supply Master Plan
for the period 1990 to 2011. This Plan wlll inelude a
comprehensive study of present and future water guality cbjectives
for Metropolitan Poronto, ineluding detailed forecacting of futurc
demand. Taken together, these proposals are in keeping with the
recommendations of this report and promise significantly impreved
tap water guality by 1882,
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Li.0 WEDUCING EXPUSTRE RISKS FUOR ALYTRNATIVE SOURCEE OF DRINEING
WATER

Fbinled Waver

Uader existing law, suppliers of botlled water are not roguired to
tndertals comproiansive chemical tesuing of their produck, ner to
diselore to th: pubiie the results of euch temting if they have
Uazne Health and Welfare Canndx doss compllancge testing of
rottled water for hacteriological paromsters under the Food and
Dougs Acb, bub nol for trace toxic cnenieals., Furthermere, Health
o Walfare Canoda ocoarvently doss not releass bagterioleglcal test
vuavlts by brand te the public.

Althouah the Ontario Wottled Waber Asseglation encourages ibs
manliare bo andevtaks chemieal testing of thelr préduct in
sardormaneg with the Canadian Urinking Water Guidelines, and
aeouragas they dlstribution of test results to the public wpon
rougiat, sueh action is striclly voluntary.

the petential consuner of hottled water, therefore, has no
evidenn: that a particular bottled water product meets drizking
urter guidalinug or i supsrior to tap water, ‘fThe introdustion of
regulatery me sures o regulire adegquate chemical ané
segturioloyloal testing and public dimclosure of test rasults tox
pottlod cater would likely lead to luprovements in the guality of
bhatilad coter on the market, particularly with respect to

bawste ialogienl guality. , :

Fandn @i estnent fowvieas

Hinld gbkvdy of water tveatmoat devices jo Toronty elearly
aiod thel rewevel effigioncies depend on the age and
& of the device. Rowswar, it alas showed Lhat most

nanes b
nhl were ansure of the life sapectancy of thelyr device ong
greieed maintenanee sehedule,

wap potantial health risks ascosiated with home wabter tremtment
Cuviees Can be reduscd by careful atbteniion on the part ol
GosmaeErs Lo Che merufacturer’s resomendations for wainieaance

oz i
.t

axd renloscwent. Attention ¢o £illter changes i essentinl.

In the Longer Lerm, regulitions ebould be developead reguiring
MERULARLETErs o place walntenance inptragtions in & vicibklo aves
on eaeh devicn, requiring vendors Uo ndmlnister a malntesance
progiat with each consuper, and oobablishing ¢ eertifiaation

Lap
Sroness Dor £1) watky treatment dgvices perwitted Tor sale in

L.l
na Y

I BTMAL L
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12.0 SUMMARY AND CONCLUSIONS

Thig 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 freguently
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 Ecqosystem,
partiecularly 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. barder to
virtually eliminate the discharge of persigtent 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 wacer, and bottled water are difficult to estimate given
current upcertainty in the scientific literature and divergence of
opinion as to hov best to estimate risk,

Nevertheless, an assessment of the relative quality of the three
major sources resulted in the £nllewing econclusions:

1. In the view of the Department of Publie Health, tap water

is currently the best cholce for drinking water in terms of

health consideratians. The Department thus eonfirms iks
longstanding position that residents of the City of Torente
ean esntinue to drink tap water with reasonable assurance
that it is net likely to cauee harm or injury.

2. The Department does not promote the yse of alternatives
because of their currently inferior bacteriological
quality, their variable chemical quality, and the lack of
applicable standards to guarantee the quality of produet 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 guality of the major
sourtes of water used by Toronto residents, and thus in the
risks asseciated with lifetime ingestion of those sourses.
This problem ocould be corrected in large part by the
introduetion of legally-enforceable standards for drinking
water. : ,

Thias study has identified the presence of 66 substancses in Terontoe
tap water, about 42 of which may occur on a regular basis, The
results are reassuring becauss they guantlfy chemical exposure

P43
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lavels, and cdetermine through risk asgesswsnt p ocedures hha' mest
of thes expogures are o low as to be of little, if any, lealth
CONLEGUIRCE . ' |

Bix contaminants measured i Toronto tap water wera observed to
oeour AL levels that ave g%, or above. "aocaptable’ concsntrations
d8 Cétarnined in the risk aszessment (lead, chloreforwm, aluminum,
alphg-hesachlorocvelohexans, bis{2=~gthylhazyvl)phtualats and
setrachlioronthyle a). A further ggvin chenleals are presont at
coneEnirations thet, while not currently of major health
signilivance, have a relatively lov "margin, of safety" remalning.
Thesw wnre chromium, trishloreethylene, barium, lindane, cyanide
(tebal), bromodichloremethane and dibromoghloromeihane.

Prudent publie health pelicy would suggent undertakidy weasures te
cadluce tne leve s of all of thess contaminants in drinking water.
various technwlogiag are avalloble to improva the quality of
Toronio tap wiater. The introduetisn of CAC or BDAC to uvrher
treatnent plants in Toronte woeold represent the most expensive
sentrallzed waker treatmneat improvensne available, and would
probakly provide the most comprehensive reduction of a wide range
oL trite toxle chemicals. The introduction of GAC or I €
techrriogles would likely mean that existing water bills are more
than Coubhled. '

wh Genivast, Lreatment plant and distribution system shanges
diveciod, at minimizing the priority contaminnnts, particulariy
laad, riominum &od tribalemethanes (dneluding el sroform) would
appai Lo be loss costly while offuring ay inmadiate improvement
L8 e qﬂ&ilit}“ | :

4

snveniuh nt offleiale should work cloasely will, the public in
cateniining levels of "acceptablie¥ risk, and thus "acceptable”
iovels 0 public expenditure on Lreatwunt lwprovsnents.
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