celebrate water



Thirst for Knowledge:
Factors to Consider in Selecting a
Reusable Water Bottle
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or water in a plastic bottle,
shipped halfway around the world ???




OUTLINE

-» background

=» arctic ice archives of global atmospheric
metal pollution

=» groundwaters in Springwater Township

=% bottled waters: Pros and Cons

=» reusable water bottles: Pros and Cons



REUSABLE WATER BOTTLES

=» plastic
-Polycarbonate (BPA)
-Polypropylene (Enviroclear)

-» stainless steel
-» SIGG bottles



BOTTLED WATER:
FACTS AND MISCONCEPTIONS

-» health benefits ?
-» chemical composition of the water ?

=» contamination from packaging
=» direct environmental impacts

=» Indirect environmental impacts
- COSTS
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Lab for Trace Inorganic and Isotopic Analyses, University of Heidelberg
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natural concentration of lead (Pb)
In Arctic snow and ice ?

FIVE
PARTS PER TRILLION

In ice between 4,000 and 8,000 years old.....



what Is a part per trillion ?

* volume of water in Lake Huron:
approximately three trillion litres

e adding one litre of water to Lake Huron,
Is like adding one part per trillion



SPRINGWATER TOWNSHIP

continuous flow, Parnell field



MEDIAN “background”

Pb =5 ng/l

(Middle Holocene)

some samples

Pb <1 ng/l

le comparable to the lowest Pb
concentrations ever measured.....
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Depletion

. U
3 Mg Si M
T ] Sc |fgr T
2 Rbr
Fe Mo ]
As Mn_ Na
11 Ge Te
Co
P |
G
o1y se || || |3 ] .
al H H H H Tl H
Bi Zn
- Cd Ni Sb Vv
Cr Th
Al Cu
LI Pb
'2 T T T T T T T
0 5 10 15 20 25 30 35

Element Enrichments and Depletions in Groundwater (PARNELL)

element

Relative to Snow

enrichments and
log [(M/Sc)]

depletions expressed as
I[(M/Sc)]

groundwater snow




BOTTLED WATERS

elmvale









The United States-based Pacific Institute found that
bottled water typically costs a thousand times more per
litre than municipal tap water. Health Canada states that
there is no evidence to support the notion that bottled
water is safer than tap water and that, for health reasons,

Canadian drinks 61 litres of bottled water a year. The Bev-  irreparably damage the surrounding ecosystem.

erage Marketing Corporation, an industry consulting Nestlé paid 111.

firm, reports that $653 million was spent on bottled water  fee of $3,000 fof 7 = = : =

in Canada in 2005, making it a more popular bottled bev-  Nestlé will be Nestle pald the Ontarlo government an apphcatlon
erage than wine, water taken (o

, The UniedSates s Pt st fomd o waen. Whie | fa of §3 000 for access to the water. As of January 2000,

there s no evidence 15 support the notion that botied  battedwaterd  IN@St1é will be required to pay $3.71 per million litres of
water is safer than tap water and that, for health reasons,  JIMMACINNIS ¢ = = -
water taken (or $2,166.64 annually for 1.2 billion litres of

water). While much of the water that Nestlé withdraws

How do rising gas prices compare to the cost of bottled watg
other common household items? As of April 2008, theg

$0.99/LITRE |

Ontario Nature, Summer 2008, p. 14
www.ontarionature.org



ottled water 'ts immoral' - Telegraph
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Bottled water 'is immoral’

Last Updated: 12:01am GMT 17/02/2008

Drinking bottled water should be made as unfashionable as smoking, according to a
government adviser.

"We have to make people think that it's unfashionable just as we have with smoking. We need
a similar campaign to convince people that this is wrong,” said Tim Lang, the Government's
naural resources commissioner.

Phil Woolas, the environment minister, added that the
amount of maney spent on mineral water "borders on
being morally unacceptable".

Their comments come as new research shows that
drinking a bottle of water has the same impact on the
environment as driving a car for a kilometre.
Conservation groups and water providers have started
a campaign against the £2 billion industry.

A BBC Panorama documentary, "Bottled Water: Who
Needs It?", to be broadcast tomorrow says that in
terms of production, a litre bottle of Evian or Volvic
generates up to 600 times more CO2 than a litre of tap
water.

Bottled water generates upto 600 times
more CO2 than tap water
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Chi-chi restaurants are
now banning bottled
8 . water. How did the
i -9 ubiquitous accessory
“ %5  become the latest
s environmental sin?

Sy, e BY ANNE KINGSTON
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BETIRED LD PLATER THRITIOR

Tony Clarke, Polaris Institute, Ottawa



Chemical Composition of Bottled Mineral Water

HERBERT E. ALLEM, Ph.D.
Environmental Studies Institute
Drexel University

Philadelphia, Pennsylvania

e abtiaomtitiied 37 brands of bottled mineral water tested....

Mew Martinsville, irgi .
HARLES . HAke Phm.” 24 had one or more determinands

Pritzker vi . .
linois Instiute of Technolog that were not in compliance
oo | Knet with the drinking water standards in the U.S.

ABSTRALT. Thirty-seven brands of domestic and imported mineral waters were analyzed
for the following: alkalinity, aluminum, barium, berdlium, boron, cadmium, calcium,
chloride, chromium, cobalt, copper, fluaride, iron, lead, lithium, magnesium, manganese,
mercury, molybdenum, nickel, nitraie, pH, phosphate, potassium, silver, sodium, specific
conductance, sulfate, tin, vanadium, and zinc. OF the waters examined in this study, 24
had one or more determinands that were not in compliance with the drinking water stan-
dards in the United States,

Archives of Environmental Health (1989)
March/April, Vol. 44, No. 2, pp. 102-116
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Battled drinking water

WHO has no scientific information on the
o o 0 5 e e ki e RS v £ e of wiing o o 10 -
o bl i i o<y & S ot health benefits or hazards
drinking-warer. Whila bomled warter is widely available in both indusmialised and developing counmies, it ma Of r gu |ar|y Consu m i ng these types Of bottled Wate S

may have various reasons for purchasing bonled drinking-water, such as taste, convenience or fashion, but fi
fmportant consideratons. Since such considerarions are often not founded on facts, these will be specifically

The safety of bottled drinking water

While the term boitled warer 15 widely used, the term packaged water
1= perhaps more accurate. Water sold in connmies for consvmption can come in cans, laminared boxes and even plastic bags. However, bottled water is most commanky
sold m zlass or disposable plastc bottles. Bottled warer also comes in varous sizes from single servings fo larze carbouys holding up to 80 limes. Depending on the
climate, physical activity and cultre, the drinking-water needs for individuals vary, but for high consumers it is estimated to be about two litres per day fora 60 kgz
person and one lime per day fora 10kg child

Dirinking-warer may be contanunared by a range of chemical, microbial and plysical hazards thar conld pose risks to health if they are present ar high levels. Examples
of chemical hazards include lead, arsenic and benzene. Microbizl hazards, mchade bacteria, vinises and parasites, such as Fibwio cholarae, hapantis 4 viruz, and
Crytospartdium parvum, respectively. Physical hazards include glass chips and metal fragments. Becanse of the larze number of possible hazards in dnvkins-warer, the

The potential health benefits of bottled drinking water

In Evropesn and certam other countries, many conswners baliave fhart nofural seingra! waregrs bave medicinal properies or offer other bezlth bapafits. Sach waters a1e
rypically of kigh mineral content swd, in some cases, significantly above the concentratons vormally accepied in donking-water. Such warters have a long radition of
1use and are ofien accepted on the basis thar they are considared foods rather than drinking-watat per s¢. Although certan nuperal waters may be vusafal in providing
essential micro-marients, such a5 calcium, WHO is noawars of any coavincing evidence to support the bepeficial effects of consuming such mnetal waters. As a
consequance, WHO Guidelings for Deinkng-water Ouality do not make recomanspdanons regarding nupimium concenmations of essentizl cornpovnds.

Cin the other hand in somee comnmes, bottled waters with very lov mineral contant, such 23 distilled or demineralized waters, may be offered for sala. While a large
munber of peopls have raditonally consumed rainwarer which is similarly low in minerals withour apparent adverse bealth effects, WHO has no sciennfic infonuarion
o the benefits or hazards of regularly consnming these types of bottled waters,

O detect this b raste alone and. if concem is warranted, SOF amine the closures of bottfled waters carefully befmewch;.se and insist on sesing bml:i.es
opened in their presence i restaurants and other food and beverage seritMggiablishmants.

The potential health benefits of bottled drinking water

In Evropean and cerain other counmies, many consumers belisve thar na
pically of high mineral conrent and, in some cases, significantly abg
= @i accepted on the basis thar they are copg W00ds rather than drinking-water per 5¢. Although cermain mineral waters may be wsaful in providing
essentia] micro-mumients, SUCE 2= L2 T WHO 15 unaware of any convincing evidence to support the bepeficial effects of comsuming such minersl warers. Az a
consequance, WHO Guidelinas for Drinking-watar Oualiy do not make recommendations regarding mininmm concenmations of essentis] compounds.

maral waners have medicinal properties or offer other health benefirs. Such waters are
2 concenratons normslly accepred in drinking-water. Such waters have 2 long radition of

On the other hand in some counmes, bottled waters with very low mineral content, such as distilled or demineralized waters, may be offered for sale. While a large
munber of peoples have traditionally consumed rainwater which is similarly low in minerals withowt apparent adverse kealth effects, WHO has no scrennfic information
on the henefits or hazards of regularly consuming these types of borled warers.

International standards for bottled drinking water

The intergovernmental body for the developmens of intamationally recognized standards for food is the Codex Alimentaring Conmnission (CAC). WHO, ons of the
co-sponsors of the CAC, has advocared the use of the Guidelings for Drinking-wargr Qualiny as the basis for derivation of standards for 21l bonled warers.

18/04/2008 11:33 PM]
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Tap# vs. [0RAE

. American reporter’s balanced probe into
why we pay for water applies to Canada

4

[, GRANT BLACK

Ever wondered what's in that glass
of water, or maone likely these days,
what's in that bottle of water?

Brooklyn-based journalist Eli
beth Royte not onty wanted to find
out what's in our drinking water,
‘bt wheneit comes from. its history,
polities and, increasingly, who con-
trols our shrinking fresh water re-
source.

In Bortlemante: How Wiler Went
on Sale and Why We Bought It,
Royte's reporting uncovers some
disturbing water industry facts
around the United States. Bottle-
ranin is 8 watery Frst Food Nation,
a treatise on H:O that PR flacks
woaild rather keep underground.
Bottlemania is thoroughly re-
searched, fuld storytolling by a vet-
eran investigative journalist who
explains why water has made the

controls 32 per cent of the LS. bot-

Rayte points out that sales of bot-
tled water in the TS~ more than
700 domestic and 75 imported

City without secing a bottle in
someore's hand, their baby: 3
or hike cage, spilling from the cors
ner litter baskets or crushed flat
and gray, ratlike, in the gutters. Na-
tionwide, we discard thirty to forty
‘billion of these containers a year™
Those containers are mansfac-

leapfrom the tapin thelast 20years  thlate

to a global industry worth $60 bil-
lon anmaally. ey
Royte, who also penned an ex-

Trush, profoundly points out that
he success of bottled

haustive exposé on Amcrican trash,

water, in a country where more
than 89 per cent of tap water meets
or exceeds federal health and safety
regulations, regularly wins in blind
taste tests against name-brand wa-
ters, and costs 240 to 10,000 times
less than bottled water, is an unpar-
alleled social phenomenon, one of
the greatest marketing coups of the
twentieth and twenty-first centu-
ries.”

o easses blan s anlaidena afl hoaaadlad
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CONTAMINATION OF
BOTTLED WATERS
FROM LEACHING

e.mva‘e



Thirst for Knowle ngj@”

Factors to Consider in

Selecting a Reusable
Water Bottle

Prof. Dr. William Shotyk

Institute of Environmental Geochemistry
University of Heidelberg, Germany
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Polyethylene terephthalate (PET)




Almost all PET is manufactured using
Sb,04, Antimony Trioxide

PET bottles contain several hundred
parts per million of Sb

Sb, a potentially toxic trace metal,
leaches into the water

WA AN

Bottled waters contain Sb at concentrations
hundreds to thousands of times
above natural levels

O
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Polyethylene terephthalate (PET)
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Health Canada drinking water guideline for Sb
6 parts per billion

Groundwater, Springwater Township, 2 ppt

Measurements to date: 132 brands of bottled water from 28 countries
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Mineralwasser aus PET-Flaschen ist
mit Antimon verunreinigt

Schadstoffe im Mineralwasser

PET-Flaschen
Mineralwasser mit Antimon ‘u’EFUﬂFEiﬂigt

Schweres Wasser - Antimon in
PET-Flaschen

Hoher Antimongehalt in
PET-Flaschen?

Messung von Antimonspuren in M ineral m it schwermEta "

Mineralwasser

Aus PET-Flaschen freigesetzte Menge
liegt weit unter den empfohlenen Ein Geist zu viel in der Plastikflasche

Grenzwerten Das Schwermetall Antimon in Mineralwasser aus
PET-GefalBen gibt Wissenschaftlern zu denken
In PET-Flaschen abgefiilltes Mineralwasser ist mit dem
Schwermetall Antimon verunreinigt. Die Werte sind zwar sehr
niedrig, so dass Gesundheitsschdden durch Trinken
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A The CourierMail
MNews
THE POISON LURKING IN YOUR PLASTIC WATER BOTTLE
504 words
12 March 2006
The Mail on Sunday
DAILY
The Daily Telegraph Irror

DAILY#EXPRESS m

Toxins that are lurking in your bottle of water
By Jo Willey

¥ MERCURY (AUSTRALIA)

HindustanTimes.com (noia)



THE BONUS ISSUE

UPGRADE TO THE LATEST SOFT WEAR

AY MAY 11 2007

HILDON

T Centty Cpaikiting)

AN ENGLISH
NATURAL MINERAL WATER
OF EXCEPTIONAL TASTE

Hildon Ltd, Broughton, Hampshire SO20 8DQ_
www.hildon.com 44 (0) 1794 301 747




Contamination of Bottled Waters
by Pb leaching from glass

400

wl T 1L

Lead (Pb) concentrations in bottled waters
100 { purchased in glass are comparable to tap water
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Replicate Bottles of Brand B

Shotyk, W., and Krachler, M. (2007) Lead in bottled waters: comparison with pristine
groundwaters and contamination from glass. Environmental Science and Technology
(published on the web April 7, 2007).
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VARIABLE CHEMICAL
COMPOSITION OF
BOTTLED WATERS

e.mva‘e



Table 1 - Summary statistics of trace (ng/L) and major (mg/L) element data in 132 brands of bottled water from 28 countries

Element Min Max Median Spread Guidelines WHO#® EPAY
Major elements {mg/L)

Ca 0.03 508 62,8 16,500

Mg 0.007 96.1 13.4 14,200

MNa 0.03 1370 9.1/ 51,100

3r 0.001 10.7 0.17 17,400

Trace elements (ug/L)

Ag 0.0004 2.0 0.002 53200 100
Al 0.19 108 1.60 560 50-200
Ba 0.02 357 21.0 32,000 700 2000
Be 0.00004 31.0 0.005 801,000 4

cd 0.0006 02265 0.008 4.0 3 5

Co 0.0009 2499 0.024 3370 1300
Cr 0.006 1.72 0.082 307 50

Cu 0.025 15.0 0.1y J0 2000 1000
ke 0.070 104 0.75 1480 300
Ge <0001 119 0.015 119,000

Li 0.057 3460 4 .80 86,200

Mn 0.025 310 0.15 125,000 400 50
Mo 0.006 12.4 0.30 2080 70

Fb* <0001 0.76 0.009 760 10 15
Eb 0.005 240 0.8/ 162,000

sb* 0.001 257 0.33 1850 20 b

3C 0.0005 0.36 0.002 690

Te 0.0006 0.18 0.004 280

T 0.00004 0.30 0.002 7840 2

Th 0.00002 0.26 0.0002 11,550

u 0.0002 215 023 147,700 15 30
v 0.0006 931 0.126 164,700

Zn 0.043 447 0.64 10,270 5000

“This study does not indude glass bottles which may leach Pb (Shotyk and Krachler, 2007h).

"Matural value perhaps 1% of this value, due to leaching of Sb from PET containers (Shotyk and Krachler, 2007a).
* Refers to drinking water,

b Refers to drinking and ground water.



URANIUM

Uraminpry: Miminyam spd maximovam concenmafons of U vared -150 000-mmes in the

investigated bomled waters vieldips a median of 023 pg/l. While the majortty of waters

amations below the prasent WHO (WHO 2004) thres

one bomlad warer from Finland (275 pg'l) excesds this value and one water from Spain
(151 pgLl) reaches tus value. It should be noted, however, that the WHO pudelive Innit of

iz a provisional valus, a5 there is evidence of a hazard, but the available i

on health effects are lnnited. A zuideline value of 2 pg'L was raconunended by WHO in 1998
(WHO 1998), A Croatian stady reported maximum U concentrations of 1.53 ng/L (Fiket et al
2007 in botiled water, while a survey of 56 European botled waters revealed a maximum
value of 945 pgl (Misund et al. 1999). In a German study U concentrations as high as
1006 ug'L were reported (Schong et al. 2005). The kighest U concentration (72 pgTL).
bowever, was reported from a survey of bomled waters available on the Swedish market

{Rosborg et al. 2005).



LITHIUM

maguimde, reflecting the geology of the source region (Takle 1. The highest concentration of
55 mg'l Li was foumd in a bomlad water fromn France thar also contaimed the hizhest Be

concenmation of all investigated waters. The bottled waters contzining the greatest Be

concenmations (Germnany (1.4 megL), Yagoslavia (1.3 mz L) pontng to 2 natoral source of

both elements. Although no suidelig level for Tijn drinking water exsts, it is worth

ioning that the Li blood plasma level of panants treated with Li-contamung drugs against

manic depression is adjnsted o 35 o0 Smal (Emsley 20010 A Blood plasma level of
10 mgL is considered as mild Li podsoning, while levels exceeding 20 mgz'L may canse

Whils similar maxiomn L concenmrations of 5.1 meL (Allen ef al 1939}, 3.1

(&izund et al. 192999 and 3.2 mg T (Fiket et 2l 2007) have been determmuimad in bonlad waters,
a Li wvalue of as high as 8.71 mgL has been repored for 2 spring in the Baden-Badan area,
Cemmawy (Laliorsaux and Tammer 20010, Fegular copsvanption of such waters mizht increase

the body Li burden to relevant levels for bealth concerns. As a consequence, such a Li intake



BERYLIUM

Beryllimnw: By far the largest spread betwesn lowest and highest concentranions -:n-]III'l'}
was found for Be (medizp: 2 ngl). Both the lowest and the highest Be concentraton
(004 ngT and 31 pgL i bottled waters from Hongkong and France, respectively) are
bevond the range of values reported previously (Allen et al 1989 Misund et al 1908;
Fosborg et al 2003). While the medizn Be concentragon of a1l boitied waters (3 ng/L) is far
palow the guideline value set by EPA (2003), one of each bottled waters fom France

(31 wg'l}), Gammany (5.1 pg/Ll) and Yugoslavia (11 pgl) exceeded the EPA threshold leval
of 4 ugl. Applving the mmch smicter Bnsstan guudsbnes level of 0.2 pg/L (Eirjukhin et al

1223), however, onll Too i e = ip waters around
the world have < 0.1 ug'l Be (Vasssen and Szteke 20000, while certain geological sefdings

mizht ncrezse srovmdwater Be levels in Morway up to 6.8 pgl (Frenzstad et al. 2000).



Heikle

Test: Kohlensau

Regeneration

Test schnei
aber nur -
Schuld sind
gehalt und
stammende

Der K-T
sem, wie Vi
sdurehaltigs

15 in- und

Die Fachleute
die Wisser au
dehyd und d:

Abwartungspunkis
0 Sat

0,5bis1
1,50k 2 Ger
2,5 und mehr Ung

Gut

Im K-Tipp Test schneiden 6
Mineralwisser gut ab. Drei G
enthalten viel radicaktives U
die von der Pet-Flasche sta

ollmundig  verspre-
chen die Hersteller
des Cristalp-Mineral-
wassers: «Seine ausgewoge-
neMineralisierung trégt zur

und zur Reinipung des Or-
ganismus bei «

Stoffe im

Im K-Tipp Test schneiden G der 15 getesteten
Mineralwé&sser gut ab. Drel Getrdanke jedoch
enthalten viel radioaktives Uran und Substanzen,
die von der Pet-Flasche stammen.

Threr Zellen =
schmack peben. |

T K_Tinn- Serhe Minerabarsticsar cind

Of 15 brands of mineral water tested,
6 were ranked “good”

enthalten. Dazu schickreer  gabs fur diese drei Produkte

auslindische  ein wungenugends. Laut |

Mineralwisser ins Labor.  Hersteller sollte Heidiland

Six were ranked only “adequate” and
“three inadequate”, based on the
concentrations of uranium and

s taldehyd
acetalaenyde
Eingekauft bei .
Etenfalls erhaltlich bei = Coop Volg, Landi, -
Globus, Spar,
I Manor
a Preiz pro Liter -20 -850 —B0 -0
4 Antimangehalt 1 03 03 02 03
E Uran (Mikrogramm/) # Weniger als 1 Wenigerals1 1,3 Wizni
5 Acataldeyd (Mikregramm) ® 12 14 15 18
g Abwertung um ... Punktig)” 0,5 05 05 1
B Gasanmturteil ® Gut Gut Gut Gut
Mineralwasser: Bei vielen Pet-Flaschen lésen sich die Schadstoffe Antimon +Mehr als 1 Mikrogramm pro Liter: Abwertung um 1 Punkt = Mehr als 2 Mikrol .
und Acetaldehyd — und landen im Wasser grammi pro Liter: Abwertung um 1 Punkt +0,5-Liter-Aasche 5 Laut Herst] K—TI p p ’ N r . 10 y M ay 2 1 y 2008
16 K=Tipp Nr.10 21. Mai 2008



1 Mineralwasser

1er mit unerwtinschtem Beigeschmack

www.ktipp.ch

Archiv im Netz
Unter www.ktipp.ch
finden Sie alle Tests sait
Januar 2000. Der Bezug
eines Tests im POF-For-
mat (inkl. Tabellen) ist for
Abannenten gratis.

Die gute Machriche: Alle
im Test gemessenen Werte
liegen unter den offiziellen
Grenzwerten. Bloss: In der
japanischen Pet-Produktion
wird laut Michael Krachler
von der Universiie in Hei-
delberg (D) weitgehend auf
Antimon verzichtet, denn:
«Je langer das Wasser in der
Pet-Flasche lagert, desto
hiher der Antimongehalt.
Licht und Wirme be-
schleunigen den Vorgang.
Eine unnétige Verunreini-
gung. » Fur die Gesundheit
haben Mengen, wie sie im

Heidiland-Wasser  festge-
stelle wurden, keine Folgen,
so das deutsche Bundesamt
fur Risikobewertung (BfR).

Ahnlich verhalt es sich
beim Acetaldehyd: Es ent-
steht bei der Pet-Produl-
tion und geht — ebenfalls
durch Licht und Wirme
beschleunigt — ins Wasser
tiber. Laut BfR ist auch die-
ser Stoff in den vom Labor
festgestellien Mengen un-
bedenklich. Aber die Sub-
stanz verindert schon in
kleinsten Mengen den Ge-
schmack des Wassers. Wer
seinen Durst chne diese
Stoffe laschen will, kauft
Mineral in der Glastlasche.

Uran; «2 Mikrogramm
pro Liter akzeptabel»

Uran pelangt durchs Ge-
stein  ins Mineralwasser.
Die Hedwmnfi bestimme
also den Urangehalt. Das

zeigt auch ein Vergleich der
Resultate des K-Tipp-Tests
mit jenen des Gesundheits-
tipp (Auspabe 6/06): Ap-
oz, San Pellegrine und
M-Budget hatten dhnlich
hohe Uranwerte. Der deut-
sche Experte Ewald Schnug
hile 2 Milrogramm Uran
pro Liter Wasser fiir gerade
noch alzeptabel — im ak-
tuellen Test haben aller-
dings 9 von 15 Produkten
diesen Wert tberschritten.
Die Hersteller verweisen
auf Richt- und Grenzwerte,
die eingehalten wiirden.
Nestlé und Migros schrei-
ben, die Urankonzentra-
tion im San Pellegrino baw.
Aproz sei nicht gesund-
heitspefihrdend. Die Mi-
gros behandelt deshalb das
Wasser auch nicht speziell.
Beat Camerzind

Drinking water guideline for uranium
20 parts per billion

So wurde getestet

Das Labor Simec in Zofin-
gen AG hat die kohlensiu-
rehaltigen Mineralwasser
auf felgende Substanzen
untersucht:

# Uran: Das radioaktive
Schwearmetall reichert sich
im Kérper an, kann Krebs,
Organ- und Erbgutschaden
werursachen und gelangt
vom Gestein ins Quellwas-
sar. Ein Grenzwert existiert
in der Schweiz nicht. Das
deutachs Umweltbundes-
amt publizierte einan «Lsait-
wart= von 10 Mikrograrmm
pro LiterWasser. Laut Ex-
perten sind aber auch bei
Wissern mit niedrigeram
Urangehalt gesundheitliche
Schaden moglich.

# Acetaldehyd: Die Sub-
stanz entsteht bei der Pet-

Herstellung, kommt aber
auch in der Matur vor. Ja
nach Inhalt, Produktions-
methodea und Lagerung der
Flasche geht Acetaldehyd
ins Wassar Ober. Laut Ge-
setz darf die Verpackung
das Lebensmittel ge-
schmacklich nicht veran-
dern. Ab 15 Mikrogramm
ist Acetaldehyd im Mineral-
wasser geschmacklich
splrbar. Sensoriker
schmecken es auch bei
tiefaran Werten.

® Antimon: Das Halb-
metall wird bei der Pat-
Harstallung singasetzt.
Der Toleranzwert in der
Schweiz liegt bei 5 Mikro-
gramm pro Liter Wasser,
Die Substanz geht eben-
falls vom Pet ina Wasser
Ober.

)
:

15 Mineralwésser im Test: Nur 6 von

i

£
A

:

15 sind

Guideline for acetaldehyde is
15 parts per billion
ond that it affects the taste of the water

ey -

Prix Garantie  Dennar Valser Fontalaura Perrier M-Budgeat C
Mineralwassar

Classic ( b
Coop [Ceenner Caop Cienner Globus Migros C e y
= = Denner, Landi, — Manor = [4

Manor, Spar, Spa oy apa, LSS,

olg Globus
=20 -.A40 —B0 =20 2404 =20 -.30 -0 —-70 -6l -0 2504
03 0,3 04 0,4 0,7 03 03 0,4 0,6 0,2 03 14 =]
Wenigerals1 1,7 16 258 4 76 34 4.8 25 a7 [ 4.8 S
1B 18 26 11 1 10 36 21 20 ] 18 a0 =
1 1 1 1,5 1,5 2 2 2 2 5 25 3 =
Gut Gut Gut Gandigend Geniigend Genigend Geniigend Genigend Genigand Ungendgend  Ungenidgend i §
Mikrogramm pro Liter: Abwertung um 1 Punkt, mehr als 5 Mikrogramm pro Liter: Abwertung um 1,5 Punktz 3 10 bis 15 Mikragramm pro Liter: Abwertung um 0,5 Punkte, mehr als 15 Mikro-
Herstzller sollte das Produkt nicht mehr erhdftlich ssin - © Bei gleich vielen Abwertungspunkten Rangierung nach Preis

K-Tipp Nk 10 21. Mai 2008 17



Abwartungspunkte *: L L | 3
0 Sahr gut
0,5bis1 Gut r 1
15bis2  Geniigand \ .
2,5 und mehr Ungeniigand E.j I:j
i Y, % |
Marka Sancarlo Eptingar Henniez Prix |r_.
Mineral Mine "_I.
Bezeichrung Rot H I:::
Eingekauft bei Spar Cerner Coop Coop 1'—" .
Ebenfalls erhalilich bei = Coop Volg, Landi, -
Globus, Spar, H
Manor
Preis pro Liter -20 -850 —.a0 =20
Antirmongehalt 1 0.3 0.3 0.2 0,3
Uran iMikrogramma) * Weniger al=1 Wenigeralz1 1.3 Weni
Boatddal = = = =
e - 0ccurs naturally in ripe fruit, coffee, and fresh bread
e : : acetaldehyde
ara - produced by plants as normal part of their metabolism
- known as the chemical that causes hangovers
15 Mineralwasser im Test: Nur 6 von 15 sind «gut»
" L] E 2 £ - - ] L K
gi < > ! k2 o E =
Prix Garantia ~ Dannar Valsar Fontalaura Perrier M-Budgat Cristalp Swiss Alpina  Rhizlnser Aproz San Heidiland 0= *
Mineralwassar Classic Pallegring
Classic blau blau
Coop Denner Coop Denner Globuz Migroz Carrefour Coop Spar Migros Coop Globus
= = Cenner, Landi, - Manor = Coop, Manor, - Coop, Landi, - Migres, Manor, Reformhaus
Manor, Spar, Spar Walg Spar, Dennar,  Maller
Wiolg Globus
=20 -.40 —.80 =20 2404 =20 -0 —60 =70 -0 —80 2504
03 0,3 04 04 o7 032 (] 04 0,6 02 03 14 =
Wenigerals 1 1,7 i 25 4 15 z
18 18 { x ) 11 11 10 =
1 1 N1 7 1,5 1,5 2 g
Gut Gut laurt Gendgend Gendgend Genigand 2
Pikrogramm pro Liter: Abwertung um 1 Punkt, mehr als 5 Mikrogramm pra Liter: Abwertung um 1,5 Punktz 310 bis 15 Mikrogramm pra Litsr: Abwertung um 0,5 Punkte, mehr als 15 Mikro-
Hersteller sollte das Produkt nicht mehr erhdiftlich ssin - 8 Bai gleich vielen Abwertungspunktzn Rangierung nach Preis
K-Tipp Nr. 10 21. Mai 2008 17
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lat or fizzy, sourced from
the French Alps or Fiji,
perhaps even pumped up
with vitamins and miner-
als, bottled water exudes
purity and good health.
But in my e-mail sits a
dire warning: “Dioxins
are highly poisonous to the cells of our
bodies. Don’t freeze your plastic bottles
with water in them as this releases dioxins

from the plastic.” The ominous message,
which has been spamming inboxes far and
wide for years, has been firmly debunked

as an urban legend (plastic water bottles

don’t have any dioxin), but the anxieties
remain: Could something as ordinary and
ubiquitous as a water bottle be leaching
harmful chemicals into our bodies?

The fears have been stoked by recent head-
lines on bisphenol A (BPA), a hotly debated,
potentially toxic manmade substance »

Dr. Michael Kramer,
Canadian Institutes of Health Research:
“We know what's in tap water. And depending
on what the source of the bottled water is and
what leaches from the plastic containers,
| think we sometimes know less about
what’s in bottled water”

sEPTEMBER 2007 | FASHION 115
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The Origins of Bottled Water
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Polyethylene terephthalate (PET)
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PACIFIC
BOTTLED WATER AND ENERGY INSTITUTE

A PACIFIC INSTITUTE FACT SHEET  .ciccico 1oer

The growing consumption of botded water raises gquestions about the product’s economic and eavi-
ronmental costs. Among the most sipnificant concerns are the sesonsces required to produce the
plastic bottles and to deliver fillad bottles to consumers, inclnding both enerpy and water.

The Pacific Institute estimates that in 2006:

*  Prodocing boles for American consumption requred the equivalent of
maore than 17 million barmrels of oil, not inchiding enerpy for transportation.

= Bottling water produced mose than 2.5 mallion tons of carbon dioxde

* It took J livers of water to produce 1 Lrer of botded warer

Total U.S. Consumption of Bottled Water in 2006

According to the Beverage Marketing Corporation! Americans bought a total of
31.2 ballion liters of water in 2006, scld in bottles rangng from the §-ounce
aquapods popular in schoal lunches to the multi-gallon bottles found in family
refriperators and office water coolers. Most of this warer was sold in polyethylene
terephthalate (PET) bottles, requiring nearly 900,000 tons of the plastic. PET is
produced from foszil foels — typically namral gas and petrolenm.

Energy Required to Make PET Plastic
According to the plastics manufacturing industry, it takes around 3.4 mepajoules of enerpy to make a
typucal one-liter plastic botile, cap, and packapng ?* Making enough plastic to botile 31.2 billion hiters
of water required more than 106 hidlion mepajoules of enerpy. Becanse a barrel of ol contains

=

Transporting and Recycling Bottled Water

More enerpy 15 needed to fill the bottles with water at the factory, move it by toack, train, ship, or air
freight to the nser, cool it in grocery stores or home refriperators, and recover, recycle, or theow
away the empty bottles. The Pacific Institate estmates that the total amount of enecpy requized for

evuyhutﬂe:seqmmlmt__,uﬂamnge tuﬁlhngaplnstu:butﬂe‘fifu]lmﬂluﬂ.

Lore enecpy is T E e T o7 truack 511
&aghtmﬁemmolnmg:owystmes uu:hnmemﬁugeum m.dﬂem:ret m:jt'.le,:xth:{rw
away the empty bottles. The Pacific Institote estimates that the total amount of energy required for
every botte i3 equiralent, on average, to filing a plastc bottle % full vath oal.

! Beverage Marketing Corporation estimate for 2006,
* Plastics Europe. hitp://lca plasticsenrope orz/peths him
* I Bousted. 2005. Eco-profiles of the European Plastics Industry: Polyethylens Terephthalate (PET), (Bottle zrade).

Pacic Instfule - 654 13* Street, Presarvalion Park, Oakiand, Callfomia - 510.251.1600 - Inf@pacinsd.ong - www.pacinst arg




Pure Spring Water
RAL BOTTLE

ODEGRAD (BL|

CARBON EMISSIONS
-global climate change
-acidfication of the oceans

NITROGEN OXIDE EMISSIONS
-acid rain
-photochemical smog

‘ EMISSIONS OF PARTICULATE MATTER
-PM10, PM 2.5

HEAVY METALS
- Pt, Pd, Rh from catalytic converters
-Pb from tire weights
-Zn from tires
-Sb from brake pads

FROM THE EARTH _ -etc etc

+1 Water® E +1 bio-resin requires
Canada's first bio-bottle® 60% less energy to produce
Made from a corn-based resin — than plastic
Bio-bottle® contains no plastic & e +1 Water® sponsors clean
It's a non-petrochemical product T water projects worldwide

F‘Ianer__q “Friendly Certified NatureWorks' @ www.plusonewater.ca
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SUMMARY,
BOTTLED WATER CONS

-Expensive for us to buy, but cheap for bottling companies
-Not healthier than tap water
-Direct environmental impacts of groundwater removal
-Indirect environmental impacts
(fossil fuels for packaging and transportation
= global climate change + acid rain + airborne particulate matter + heavy metals)
-Variable chemical composition
(e.g. natural variations in Li, U, and As in groundwaters)
-Leaching of Sb from PET bottles
-Leaching of Pb from glass bottles
-Leaching of acetaldehyde from PET bottles

s .

Prince Edward Island, summer 2007
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Rdith Gillingham ¥

TAPWATER DRINKEE SINCE 1931
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[n Praise of Tap Water - New York Times
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In Praise of Tap Water
Published: August 1, 2007

SIGN IN TO E-MAIL OR

On the streets of New York or Denver or San Mateo this summer, it SAVE THIS
seems the telltale cap of a water bottle is sticking out of every other S PRINT
satchel. Americans are increasingly thirsty for what is billed as the Bl sare

healthiest, and often most expensive, water on the grocery shelf. But

ARTICLE TOOLS
SPONIOAED BY

NOTORIOUS

this country has some of the best public water supplies in the world.
Instead of consuming four billion gallons of water a yvear in

n theaters 09
individual-sized bottles, we need to start thinking about what all those

bottles are doing to the planet’s health.

Here are the hard, dry facts: Yes, drinking water is a good thing, far better than buying soft
drinks, or liquid candy, as nutritionists like to call it. And almost all municipal water in
America is so good that nobody needs to import a single bottle from Italy or France or the
Fiji Islands. Meanwhile, if you choose to get vour recommended eight glasses a day from
bottled water, you could spend up to $1,400 annually. The same amount of tap water
would cost about 49 cents.

Next, there’s the environment. Water bottles, like other containers, are made from natural
gas and petroleum. The Earth Policy Institute in Washington has estimated that it takes
about 1.5 million barrels of oil to make the water bottles Americans use each yvear. That
could fuel 100,000 cars a year instead. And, only about 23 percent of those bottles are
recycled, in part because water bottles are often not included in local redemption plans
that accept beer and soda cans. Add in the substantial amount of fuel used in transporting
water, which is extremely heavy, and the impact on the environment is anything but
refreshing.

Click here
to ensure
“change”
iSs more
than an
empty
promise.

DEMAND

ACTION NOW >




&EPA National Primary Drinking Water Standards

micrabes

B MCLor TT1 Potential health effects fram Common acurces of Public
u,z sxposurs above the MCL contaminant in drinking waier | Health Goal
ACTyEmide T8 NEVOUS SYSIEM or biood profiems; Added 1o water during ZEID
SEWAgEWasEwaler increased
fisk of cancer ireaiment
Alachior 0.002 Eye, lwver, kidney or spieen probiems; Runas &rom herbicide used on ZEID
anemi; incressed risk of cancar ToW TIOpS
Alpra particies. 15 picocunes | Increased fisk of cancer Erosian of natural depasits of ZET
peer Liter certain minerals hat are
[poaL) radinactive and may emit a fom
of radiation known as alpha
radiation
Antrmoy 0.006 Increase in biood cholesien; decrease in Discharge from petroleum 0,006
Binod sugar redineries; fire retandants;
CETAMiGs; elecinnics; solder
Arsenic 0010 a50f | Skin damage or probiems with circulatory Ernsian of natural deposits; runaff [1]
112306 systems, and may have increased risk of from oechiants, munes flom glass &
geSing cancer EleCironics produciion wasies
Aspestos (finers >0 7 millicn Increased risk of develaping benign imestinal | Decay of asbestos cementin T MFL
Micrameters) fipers per | poiyps ‘Water mains; erosion of natural
Liter (MFL) deposis
Atrazing 0.003 Candipvascular sysiem of reproducive Runceé from herbicide used on 0,003
problems TOM CPODS
Banum F] INCrEase in Hood prESEIE Dizcharge of oniling wastes; 2
dischange from metal refineries;
Ercsian of natral deposis
Bienzens 0.005 Anemia; decrease in biood piatelets; i from faciaries; ZEID
increased fsk of cancer leaching from gas siorage tanks
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lines
Berylium 0.004 Inestinal kesions Discharge from metal refineres 0,004
and coak-burning faciones,
dischange from electrical,
EEpacE, and defense
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Bela paricies and pholon dmiirems | Increased risk of cancer Decay of natural and man-made ZET
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are radioacive and may emit
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photons and beta radiatian
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disinfection
Cadmium 0.005 Kidney damage Cofrosian of gatvanized pipes; 10,005
Ef0Sian of natural deposits;
dischange from metal refinenies;
rumcéf from wasie hatieries and
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Carbafuran 0.04 Probiems wit Biood, NEMDUS SySiEm, of Leaching of soil fumigant used on 0,04
| i m nice and akiaka
Carbon [Erachione 0.005 LIver protiems, ncredsed A5k of Cancer Discharge from chemical pants ZE0D
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Contami McLorTT] Potential heattn affacts fram Common aources of Putilic
(mait}2 sepoaurs above the MCL confaminand in drinking water | Health Goal
Chigrdang 0.002 Liver or Nenvous System probiems; increased | Residue of banned temiticide ZEMD
rizk of cancer
D Chionne (as Ch) MEDL=4n | Eyeinose imisdon; siomach discomsort Water addiive used o cantrol MEDLG=41
microbes
b Chiofine diowide (35 CIDg) | pmpL=ng! | Anemia; infants & young chidren: nemous Water addifve used 1o-control MROLE=0.8!
Sysiem effecis microbes
Chionie 10 AREia, IMants & YOUNg GRGren: NERUS | EypYoUCLOF Grrking waer [E]
Sysiem sffects disinfection
Chioneenzens 0.1 LIver o Kaney prabiems Discharge from chemical and [X]
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chemical faciones
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chemical faciones
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oc Di[2-ethyhexyT) phthalate 10.006 Reproductive dificulies; liver protiems; Discharge from rubter and ZEMD
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Contami mcLor TT1 Potential neattn affects from Common acurcas of Public
(mgi)2 sposure above the MCL contaminant in drinking water | Health Goal
Endrin 0.002 Liver peoblams Residue of banned insecicide 0,002
Epichizronydrin T8 Increased cancer fisk, and over 3 long penied | Di from industial ZEID
of ime, stomach problems chemical factonies; an impurity of
50me Water freatment chemicals
Etfylberzene 0T Liver or kiineys probiemes: Discharge from petroieum a7
redneries.
EMNyiEns Qbromide DOD00S | FTODMS Wi IVer, SIOMaCH, reproguctive | CHScharge Hom petieum 2600
syshem, of kidneys: increased risk of canger | redineres
Fluonde: 40 Bone dseass [pain and hendemess. of the: Mraﬁﬁwmmm 40
pones); Children may get motlied iesth SWOng teetn; ension of natural
deposis; dischange fom fertlizer
and aluminum faciories
(Giaria lambia s Gastrointestinal ilness (2., diartea, Human and animal fecal waste BT
Vomiting, cramps)
Giyphosale 0.7 KIUNEY ProDIEMs; fEproaJcive JeruREs FLNGCE &rOM herbicide LS [5]
Haloacetic acids (HAAS) 0,060 Imcreased risk of cancer Byproduct of drinking water nigb
disinfection
Hepaachior 0.0004 Liver damage; rireased N5k F Crer FESIIUE OF banned Iemmibcide 260
Heptachior epomide 00002 Liver damage; increased fisk of GErncer 1of ZEM
Hetergtrophic: plate count ERE) HPC has no heaith effects; s an analytic HPC measures a range of na
HPC) meshad used 1o measure he vanety of bacienia that are naturaly present
bactena hat are commen in water. The lower | in the envilonment
fhe conceniration of baciena in drinking
weizr, e betler mantained e water
System is.
Hexachieohenzene 0.0M Liver or kiiney problems; reproducive Discharge from metal refineres ZET
difficullties; increased risk of cancer and agrculiural chemical
faciones
Hexachiorocyciopentadien 0.05 Kidney or stomach probiems Discharge from chemical 005
e facionies
Lead T infants and childrert Delays in physical or Corrsian of household pumbing ZET
Action mental development;, chikdren could show Sysiems; enosion of naturl
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Methouychior 0.04 Reproductive dsiculies. Runcéfieaching from rsecticde 004
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ivesioc

Nitra%e {measured as
Kitrogen]

Irfants bedow the age of s months who dink
weier containing nitrate in excess of the MOL
could become seriously il and, if untrealed,
miy die. Symploms include shorness of
beeath and biue-baby Smarome.

Runce from fertiizer use;
leaching from septic ks,
SEwAE; Ennsion of natural
deposis

Nitrile [measured as
Kitrogen]

Irdants bedow the age of socmonths who dink
weier containing nitie in excess of the MCL
could become seniously il and, if untrealed,
miy die. Symploms include shorness of
beeath and biue-baby Smarome.

Runce from fertiizer use;
leaching from septic ks,
SEWAQE; EMS0N of natural
deposis
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Contami mcLor TT1 Potential neattn affects from Common acurces of Public
(mgi)2 sposure above the MCL contaminant in drinking water | Health Goal
Coamyl [Vydate) o2 Slight nerius system effecs. Runo#ieaching from rsecticide [iF]
used on apples, potatoes, and
iomatoes.
Pentachiceaphendi 0.001 Liver of kiney problems; increased cancer | Discharge from wood presening ZEMD
risk faciories
Piclram 0.5 Livar 5 Herbicide nanoff [
Polychionnaled ENenys 0.0005 "SKIN CENgES, MyTTIUS Gand proviems, FIUNGE O NGRS, GISCNarge of 2600
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cancer
Radium 226 and Radium 5 pCiL Increased risk of cancer Ernsian of natural depasits ZEM
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Simazine 0.004 Problems wih biood Herbicide nanoff 0,004
StyTene 0.1 Liver, kidney, or circulatory system problems | Discharge from rubber and plastic [K]
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Tefrachioroethylens 0.005 Liver problems; increased fisk of cancer Discharge from facianies and dry ZET
dEaneErs
Traiium 0.002 Har hoss; changes in blood; kidney, intesting, | Leaching from ore-processing 10,0005
of fver problems sites; gischarge from electranics,
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Toluene 1 Nenous sysiem, kidney, of INer probiems Discharge from petroleum 1
faciories
Todal Coliforms (ncluding S0%4 Mot a health threat m itsel i is usad 1o Colomms are naturally present in ZEFD
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Guidelines for Canadian Drinking Water Quality

Summary Table

Prepared by the
Federal-Provincial-Territorial Committee on Drinking Water
of the
Federal-Provincial-Territorial Committee
on Health and the Environment

March 2006

The Guidelines for Canadian Drinking Water Quality are published by Health Canada on
behalf of the Federal-Provincial- Temtorial Commuttee on Drinking Water (CDW). This
summary table 1s updated regularly and published on Health Canada’s web site
(www healthcanada. ge_ca‘waterquality). It supersedes all previous versions, as well as the
published booklet of the Sixth Edition of the Guidelines for Canadian Drinking Water Quality.

These guidelines are based on current, published scientific research related to health
effects, aesthetic effects, and operaticnal considerations. Health-based guidelines are established
on the basis of comprehensive review of the known health effects associated with each
contaminant, on exposure levels and on the availability of treatment and analytical technologies.
Aesthetic effects (e.z., taste, odour) are taken into account when these play a role m determining
whether consumers will consider the water drmkable. Operational considerations are factored in
when the presence of a substance may interfere with or impair a treatment process or technology
(e.g.. turbidity mterfering with chlonnation or UV disinfection) or adversely affect dnnking
water infrastructure (e_g., corrosion of pipes).

In general, the highest priority guidelines are those dealing with microbiological
contaminants, such as bacteria, protozea and viruses. Any measure taken to reduce
concentrations of chemical contaminants should not compromise the effectiveness of
disinfection.

Inquiries can be directed to: water_eau@he-sc.ge.ca

. water eau

@hc-sc.gc.ca
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Drinking Water Analysis SURINARY

Drinking YWater Anahsis Summary for all plorts and & seibation for Jonuary 190 Carambar 31, 2004

Methad
MAC/ Number of Detection

A0/0G imag  Sampling Dote  Somples Limit

ECall CR100 mL o 101 12731 11453 o o o o
Hatwnolnophic Fate Count CRMmL E 141 - 1231 11125 1259 SO0 a 012
Tatal Caltform CANT00 mL 1] 14 - 124 11468 L .11 1] DuO0ET
Tetal Caliform Backgrend CRDA mL 200 1/01-12/A1 11453 184 10600 o o019
Sprrpiiecsd Frramsioe

Alumimm ma'L 0.1 141 - 125 17284 .00 1728 0837 Q025 Q0ry
Flupride mgL 1.5 101 - 12 513 0.05 o3y 0.5 18 I3 055
Tosnd Cnicrine (Cierbation sk mgL 30 14312737 530 .04 5390 1.59 0.17 105
Turbidily Dstribution anlyg MTU 5.0 1458 - 1 20a9 1374 0. 1374 4,0 0.0 0.1@
Sprgool Tl el Fgndeol Prramatus

Slloolintty mgdL 20000 117 -81% 1o 6.5 m 0 80 [ ]
Colour £ AT 5 1717 - 10724 537 587 [ 1 1
Coandhcivily Jenhogfom 1AF - 10 9 1 oF 352 g0 a1z
Hardnass | 1 Cal03) mg/L BO-100 117 - 1174 i 0.45 79 126 122 124
NTA ma/L 0.4 an7? - Iz 15 0.05 o o o a
pH 6385 1408 - 12529 1464 i FA ) 12 1o
Total E3rganic Carban mg/L 5 1117 - 11714 79 (¥ 79 an 23 25
Toded Sy myfl 5 207 - 1104 14 0 14 199 180 191
kerrpml; Prrmssley

Anfimony mg/L Go0s A7 -1174 25 0.001 2 CLOcr2n 00000 0.1
Armnde mg/L o025 37 - 1144 g5 0.001 C 0.000 0.000 0.000
Bewiym mgfl 1 A%F =114 5 Q.S 5 Q24 o 15 -]
Burplium mg/l 307 - 1144 28 Q0006 Q GO0 OO0 G X000
Biorn irth mg/L 7 - 11714 a5 0.001 o £.000 0.000 0.000
Boron me’L L] AN7-1114 25 1, (S 5 Qar o2 0024
Coadmium mg/L bobs  aar-1144 = EEn 0 (ol e 1) 0.0 0.000
Caldum mgl m7-1114 75 05 25 410 240 75
Chioride mg/L 250 1A7 - 1212 FJ b2 TG s 2.5 2Th
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mac; Number of Detection  Detectable

AD/OG  IMAC  Sompling Dule Jemples Limil Results
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Cobak mgl AET-11114 25 0, D005 O [ 104 L0000 10 DG
Coppw maL 1 407 -1114 25 0001 12 ox2n 0.0 0002
Iran mgAL K| 1702 - 1042 131 Q.00 106 4105 0.000 0,008
Lvend mgfl .01 1mF-11114 25 0. DS 1 noaa DLo00a 000003
lead [wnd of bne mafl .01 M7 -11.14 4 0. 0005 1 ooain 0000 0.0
Ll mgA or-11414 25 RODE 0 0. DENRD L0000 10, DEN0G
Ko gratidm mg/L axr-11nd 25 Qns 25 00 an Ps
N nganeee mgll 015 AT - 1104 25 Q00 0 Q000 000 000
Marrury mgfL 0.001 4 -11114 19 0.0001 0 10,0000 Duoo00 0. DO0G
Nty waL an7-1114 a5 0.007 25 0002 o.00 0.001
Micksl mp/L HOF- 11414 25 T | 0.0as0 e 10 i
Ilirrin mg a 1117-1212 . 0.1 75 0.54 [T ] | 0.45
Mgty 4 Ny il n 1A7-1212 75 o s 054 ] 045
Milirthe mpl 1 1A7- 1312 75 [ Les ] ) 0. CKMm [ Ra e d ] B4 111
Phasphonm maL amz- 11114 25 o.ns a 0,000 0.000 D000
Polorsium mal AA7-1104 25 ol 23 22 12 1.7
Salerilm mpiL o.0 07 - 1104 25 2 a 00000 0.0000 00000
Siran maL ;o7-1104 25 Fo ] 25 0.74 0ae 047
Sthvar mylL A7 -1114 25 0.1 2 0.0 0000 000001
Sodium mg/L 2080 1/05 - 9419 74 1 74 194 114 45
Serartiym gl wrF-1104 b 0,001 23 0200 0140 177
Sulphole mg/L 50G 1A7- 121z 75 o1 ] 367 221 J10
Tlbarlurm mg/l 307-1114 2 Do 0 0.000 0.000 0000
Thel Ml LT, B AN07-11.14 25 0. ) 0L XN DGO 1L X
Thathsm mp/L 2ArF-1104 p x| Bddn O H.000 0.0 000
Thn mgL A;r-11114 25 DLoon O 0.000 0000 Du000
Thanlwm mar'l A7 -11.14 25 Q005 ) 0.000 0000 D000
Trokol Ciyonddn mafL 02 r-11a4 L} tuds 4 Q000 0.0 Qubin
Tungeetan mg amz.1104 25 0.001 a 0,000 0.000 Du000
Urandum mgL e AaAF-1104 25 .00 28 L0 00002 0. a3
Yanod(um mgA 20F-T11/114 25 oo 0 0.000 0.000 D.000
e mal s amy-1104 25 0.008 1 oo 0.0000 L EX04
Hrconbum mgl AAF-1104 25 a0 0 OO0 0,000 0,000
Etalefz s Dol Tollnaiees oo
Brermandfizh b reurmrthan s et 1709 - 11/20 =0 04 S0 & 1.8 2.8
B rmwrranlicarin Ml 1A% - 11/ 0 oy O an na ng
Chiorolom T 19 -1/ ED o4 1) A9 25 4.8
CHeramadhioramethana L 1/09 - 11/ L) nLé S0 49 1.1 v
THI frotal) pa 100 1A% 3 e 34 0.5 55 10.5
THM frotal - wd of nel sl 108 149 -11/2 1B ne a 188 A 129
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GREENGUIDE

EIEASIGOR%IHIC THE RESOURCE FOR CONSUMING WISELY + WWW.THEGREENGUIDE.COM

Green =
Made
Simple

10 BEST WAYS

TO REDUCE YOUR CO;

GO GREEN
SAVE $60 A WEEK

FREE YOUR HOUSE OF
TOXIC CHEMICALS

SAME CAR,
BETTER GAS MILEAGE

EAT SAFER FOOD
WHAT TO LOOK FOR

COSMETICS
INGREDIENTS
THE 12 WORST

(]

Green

~ Cleaners

Healthy to Use,
Easy to Make

800Z DHIUdS

\‘E't.ffa'éj BUYING GUIDE
o

#7 PC reusable
water bottle

Cracking the Code

Picking the Best Plastics for Storing Your Food and Drink

Many plastics are made with chemicals you don't want near your leftover soup or cottage cheese.
How do you know which to use? Turn over your plastic container and look for the number in the
recycling arrows. This code provides the vital clues: what type of plastic it is, if it can be recycled and,
most important, whether it includes chemicals that may harm your health (or the environment).
Read on, and it won't be a mystery anymore.

By Danielle Masterson « Photographs by Davies + Starr

48 GREEN GUIDE
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=k
LDPE (fow-density polyethylenc)
Safe
Recyclable: accepted at Whole Foods
Market, Wal-Mart and plastic-bag
recycling centers

&S
BB (polypropylene)
Safe

Recyclable: check with your local
curbside-recycling program

A"
(dA}
PS (polystyrene)
Avoid
Can leach styrene, a possible human
carcinogen.
Recyclable: check with your local
curbside-recycling program

UAA (miscellaneous) includes
varieties listed below:

PC (polycarbonate) pictured p. 48
Questionable

Composed of hormone-disrupting
bisphenol A.

Not recyclable

PLA (polylactide, made from
renewable plant resources)
Safe

Not recyclable:
can be
composted

#5 PP food-storage container #6 PS bowl

Plastics
Are Forever

Made from oil and
natural gas, plastics
don't decompose

in the environment
Instead, they
accurnulate in ever
greater amounts

on land and in water.
The results can be
overwhelming: In
the North Pacific,
currents have swept
together a floating
island of plastic
twice the size of
Texas and composed
of tires, toys and
other plastic waste.
Rather than dispers-
ing, it has doubled in
size in the last

Six years, trapplng
animals in lost
plastic nets and
shopping bags.

SPRING 2008 51

#1 PET single-use
water bottle

#2 HDPE i .'
milk bottle \'e-aaﬁ&-:-”

#39VC
tunch bag

PET or PETE (polyethylenc terephthalate)
Safe

Avoid reusing single-use bottles
Recyclable

()
HDPE (high-density polyethylere)

Safe
Recyclable

A%
8D
Vinyl or PVC (palyvingl ehloride)
Avoid
Some products can leach hormane-disrapting
phthalate plasticizers and lead into foods.

Mot recyclable

SPRING 2008 44
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GREEN GUIDE Smart Shopper’s Card w Plastic Picks
/N PET or PETE ( polyethylene terephthalate)

CIQ.) M Safe

«/ Smart Shopper’s Card

PLA (polyactide, made from renewable plant resources)
M safe
Not recyclable: can be composted

VI Recyclable
j /2\ HDPE (high-density polyethylene)
; L..) ¥ Safe
i VI Recyclable
. £ VINYL OR PVC (polyvinyl chloride)
B C...) Avoid
11 Not recyclable
- B /Y. LOPE (low-density polyethyl
. yethylene)
Plastic Picks L 8D Tsate
. r the code and choose th kR VI Re ale: accepted at plastic bag recycling centers
, , _ || o ...
GREEN GUIDE Smart Shopper’s Card « Plastic Picks 4
é‘\') ngT or PETE (polyethylc::cmphtkalatej ] Lsho %p (Z; Oly p Top y lene)
sl‘s‘alaf:y'clalzple i sa e I
e ! M Recyclable: check with yog#/local curbside-recycling program
& %Eﬁ{ié’ i ":’:I(P"’W'“”“’“"”d” ! A PS (polystyrene
c?:r) 'é]Dsp:f a(lmfdmsitypo@ethylﬂ?e) ‘ 1' L X AVOTU . - )
Recyclabe: ocepted st s hag recyling cetes ; 1 Recyclable: check with your local curbside-recycling program
N PP (polypropylene, : . ¥ . B -
& Si?g:f:;mwmmm S K C/-?‘\r) (miscellaneous) includes varieties listed below:
N Ps (po_.!ystyrene) : Pc
Lﬁ.) = Aveoid ) ) - I?_
s et 8 | Questionable
UA Quastionable 3 -i NOt recytﬂab'e
|

PLA (polyactide, made from renewable plant resources)
] Safe ‘
Not recyclable: can be composted
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Research | Article

EBisphenol A Is Released from Used Polycarbonate Animal Cages into

Water at Room Temperature

Kembra L. Howdeshell," Paul H. Peterman,® Barhara M. Judy,? Julia A. Taylor,? Carl E. Orazio Rachel L. Ruhlen,’

Frederick 5 vom Saal.’ and Wade V. Welshons®

TDivislon of Blologlcal 2clencas, Universty of Missourl, Columbla, Missour, US4 2%, Geological Survey, Columibla Erd ronmerntal
Fiegearch Canter, Columbla, Missourl, LSA; 3Department of Vetar nary Blomedizal 2clences, Univarsity of Missour, Columbla,

Figeourl, LISa

Bisphencl A (EPA) is a monomer with estrogenic activity that is used in the production of focd
packaging, dental sealanis, pohcarbonate plastic, and mamy other produces. The monomer has previ-
oush: been reparted o hydrolyze and leach from ihese produces under high heat and alkaline condi-
tiors, and the amount of leaching increasss as a hanction of use. "We examined whether new and vssd
pehrarbonate animal capes passively relsss bicactive levels of BPA into water at reom temperature
and mewtral pH. Purified water was incubatsd at room temperanire in new palcarbonate and poly-
sulfone cages and used (discalored ) polycarborate cages, as well as control {glass and us=d polypropsy-
lens) containers. The resulting water samples were characterized with gas chromatopraphemass
spectrometry (GOMS) and tested for ssirogenic activity using an MCF-7 human breast cancer el |
proliferation assay. Significant estrogenic activity, identifiable as BPA by GOBMS fup to 310 pgili,
wis released from ussd pobcarborate animal caps. Detecable lvels of BRA were releassd from new
pabrcarbonate cages fup to 0.3 ppfl) as well as new polymalfone capes (1.5 pprL), whereas no BI'4
wis detectad in water incubated in gliss and used palypropylene cages. Finally, BPA exposure as a
resule of being houssd in used polycarbonate capes producsd a 16% increase in uterine weight in
prepubertal female mice relative to females houssd in used pobypropylens cages, alihongh the differ
ence was not statisically significant. Owur findings sugzest that laboratory animals maintained in
pobrearbonats and polyaalfons cages ars exposed to BPA via lsaching. with exposurs reaching
the highest levels in ald capes. Key words: animal caging. bisphenal A, endocrine disrupior,
esirogen. kaching, polycarbonaie, polysulfone. Eweiren Haalih Pergpecr 111:1180-1 187 (2003}
dei:10.128%ehp. 5593 awilable via frgpoide.doi org [Online 5 February 2003

WOLLME 111 [ reoweer 2 | July 2003 = E

Mladeey et d. 20601 o Magel e al. 1997; Palanza
er al. 2002; Bubin et al. 2001; Sakaue er al.
01 Schanfelder e al. 200 2a; Steinmern et al.
1998, vorm Saal et al. 1908

We also evaluated new polycarbonate
cages as well as new polysulfone cages, another
eype of plastic manufactured from BFPA.
Falysulfone is markered as having a hifu:r
remperacure and chemical tolerance than
polycarbonate cages and chus may be less
likely ta leach BPFA. The bisactivioy of the
cage water samples was tested in an i it
cell preliferarion msay using estrogen-sansitive
MMICF.7 human breast cancer cells to deter-
mine whether the BEA measured by gas chroe
mun:-g:aphw'rnass SpECIICmIetry TGRS was
sufficient to elicic a biclogical response in
hurnan brease cancer cells. Finally, the & aveo
estrogenic bioactivity of the used polycarkon.
ate cages was tested by messuring che uterine
wet weight of prepubertal female mice housed
in the cages.

ranmenital Health Perspecives



Environmental Science & Technology A-Page Magazine
http://pubs.acs.orgfsubscribefjournals/esthag/40/i13/htm|/070106news1.htm

Vol. 40, Iss. 13
p 4044

ES&T News
Plastics chemical alters female brains

A chemical that leaches out of plastics has been discovered to modify the
developing brains of female mice, who later behave much more like their

brethren. Thas latest study builds on a growing body of literature about the
toxicity of bisphenol A (BPA) and raises questions about 1ts effects i

humans.

FPhofodisc
From the 3th day of pregnancy until the 16th
day of nursing, tiny pumpgs in female mice
released doses of BPA into the mothers’
bloodstreams.

In 1936, researchers found that BPA acts much like the hormone estrogen.
Scientists now estimate that =6 billion 1b of the chemical are manufactured

for use 1 products such as polycarbonate plastic, the resin lining food cans,
and dental sealants.



BISPHENOL A CALLED
MOSTLY SAFE

CHEMICALS: Draft report sees some
concern for infants, children

released its draft report on the health effects of

bisphenol A (BPA) on April 14. The report con-
cludes that there is “some concern” that BPA may cause
neural and behavioral changes in infants and children
at current exposure levels and that there is “negligible
concern” that current exposures cause any negative ef-
fects in pregnant women and their unborn children or
in other adults.

These conclusions on BPA safety are the same as
those announced in August 2007 in a controversial
draft report by the NTP Center for the Evaluation of
Risks to Human Reproduction (C&EN, Sept. 3, 2007,
page 31), located in Research Triangle Park, N.C. Last
year, concerns raised by two government-convened
groups of experts over the objectivity of the contrac-
tor facilitating the CERHR review had forced the
panel to reexamine the literature. The results of

T HE NATIONAL Toxicology Program (NTP)

that study formed the basis for the new NTP draft.

BPA is a high-volume chemical used to make polycar-
bonate and epoxy resins. Most human exposure stems
from its use as aliner in food containers and drinking
from polycarbonate bottles, including baby bottles.

The possibility that BPA can harm infants and chil-
dren hasled some scientists and consumer groups to
call for aban onits use, especially where it comes into
contact with food. But the chemical industry has its own
studies indicating no danger from low BPA exposures.

NTP’s precautionary tone was taken as supporting
both sides. “The findings in NTP’s draft report provide
reassurance that consumers can continue to use prod-
ucts made from bisphenol A,” said Steven G. Hentges
of the American Chemistry Council’s Polycarbonate/
BPA Global Group. ACC, the chemical industry’s most
visible lobbying group, said the report affirms that
there are no serious or high-level concerns for adverse
effects of BPA on human reproduction or development.

But Congress is using the same report to prod FDA
into reconsidering the safety of BPA. Rep. John D. Din-
gell (D-Mich.), chairman of the House Energy & Com-
merce Committee, is investigating the use of BPA in the
lining of infant formula cans. “The NTP findings fly in
the face of FDA’s determination that BPA is safe,” Dingell
said. “I'hope FDA will reconsider its position on BPA for
the safety of our infants and children.”—DAVID HANSON

Chemical and Engineering News,
American Chemical Society
April 2, 2008
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MOMENTUM
BUILDS AGAINST
BISPHENOL A

TOXICOLOGY: Move to eliminate
chemical from some products begins

world’s first country to set exposure limits on
bisphenol A (BPA), a high-volume chemical
used to make polycarbonate and epoxy resins. U.S.
politicians proposed similar measures, and a leading
supplier of plastic drinking bottles announced that
it will stop manufacturing products that contain the
chemical.

Bowing to public concern over the health effects
of BPA, bottle maker Nalgene said it will drop the use
of polycarbonate. In addition, Wal-Mart, the world’s
largest retailer, announced it will stop stocking baby
products containing the chemical immediately in
Canada and early next year in the U.S. Toy store chain
Toys ‘R’ Us has also announced a BPA phaseout for
these products.

Scrutiny of BPA increased earlier this month with the
release of a draft report by the U.S. National Toxicology
Program (NTP) on the health effects of the chemical.
The report concluded that although BPA is generally
safe, there is “some concern” that it may cause neural
and behavioral changes in infants and children at cur-
rent exposure levels (C&EN, April 21, page 11).

The proposed ban in Canada targets polycarbonate
baby bottles. Canadian Minister of Health Anthony P.
Clement frames it as proactive. “Although our science
tells us exposure levels to newborns and infants are
below the levels that cause effects, it is better to be safe
than sorry,” he said, announcing the action. Barring any
compelling information brought to light during a com-
ment period that started on April 19, he added, the ban
will take effect in mid-June.

Canada’s decision is based on its risk assessment
of the chemical. The study found that BPAis nota
concern for adults but may pose a risk for newborns
and infants.

Meanwhile, members of Congress are citing the
NTP study in pushing for limits on BPA. Sen. Charles
E. Schumer (D-N.Y.) announced plans to introduce
legislation to ban BPA in all children’s products and
“food contact” containers, such as water bottles. On
the House side, the Energy & Commerce Committee,
led by Reps. John D. Dingell (D-Mich.) and Bart Stupak

c ANADA MOVED last week to become the

e

(D-Mich.), is investigating the safety of
products as part of its oversight of FDA
Manufacturers eliminating the chen
are taking action even in the absence o
evidence of serious health risks. “Base
able scientific evidence, we continue t
Nalgene products containing BPA are §
intended use,” says Steven Silverman,
of Nalgene’s Outdoor line of polycarbd
ers. “However, our customers indicate
BPA-free alternatives.” Last week, a Cal
filed a lawsuit against Nalgene claimin
knew that BPA could leach from its botj
Nalgene recently introduced a new
manufactured with an Eastman Chem)
ester called Tritan. CamelBak, anothe|
polycarbonate bottles, is also switchir
material. Last month, Eastman annoul
will expand capacity for the copolyest]
Kingsport, Tenn.
In the infant care market, Playtex anj
week that it will phase out BPA-contair]
by the end of the year. It is also distribuj
samples of a baby bottle product that
able polyethylene bag inserts. a_nd infant S.
Polycarbonate resins account for rouguy uiree- UHEIICUL 5 L
quarters of U.S. demand for BPA; epoxy resins copolyester.
for high-performance coatings make up
nearly all the rest. Most uses of these prod-
ucts—including automo-
tive parts, compact
discs, flooring prod-
ucts, and electronics—
are not affected by the
BPA initiatives.
According to Mark
‘Walton, communica-
tions leader for chemi-
cal and health issues
at Dow Chemical,
the number two U.S.
producer of BPA, the
impacted markets are
“specialty” areas. “Our
products tend not to be
in the primary markets
affected by the action in
Canada,” Walton says.
“We are still trying to
understand what kind of
impacts current events
could have on Dow’s
business.”—RICK MULLIN
AND SUSAN MORRISSEY
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The proposed ban in Canada targets polycarbonate
baby bottles. Canadian Minister of Health Anthony P.
Clement frames it as proactive. “Although our science
tells us exposure levels to newborns and infants are
below the levels that cause effects, it is better to be safe
than sorry,” he said, announcing the action. Barring any
compelling information brought to light during a com-
ment period that started on April 19, he added, the ban
will take effect in mid-June.

Canada’s decision is based on its risk assessment
of the chemical. The study found that BPAis nota
concern for adults but may pose a risk for newborns

Chemical and Engineering News,
American Chemical Society
April 28, 2008



BISPHENOLA
UNDER SCRUTINY

Congress, media CALL INTO QUESTION safety
of widelyused plastics chemical
BRITT E. ERICKSON, C&EN WASHINGTON

ALL SALES FINAL
Polycarbenate
Nalgene water bottles
can be found on
clearance racks in

siders somgperkg
of bodyweight per
daytobethelow-
est exposure level

many sportinggoods  atwhichadverse
stores, following effects canbe dis-
the company’s 3 s
announcement C?‘T‘Ed‘ Afr_er :‘1p
in April to phase plyinga safery fac-
out BPA from its tor, EPA has set an
products. oral reference dose
for BPAatsoug/

kgjday. Anything

below that is considered safe. That safety
standard, whichwent into effect in 1988,
isthe same standard that the Food 8 Drug
Administration uses today to regulate how
much BPA can migrate fromfood packaging.

“Back in the 1930s, the mantrawas “The
dose makes the poison, ” says Mary Bach-
ran, aresearch associate with the Endocrine
Disruption Exchange. TEDX s anonprofit
group that aims to disseminate information
about the effects of chemicals on the devel-
oping embryoand fetus. Bachran adds that
carlier last century, regulators “didn’thavea
clue” about nonmonotomic responses; that
is, as the dose goes down, the response goes

causes adverse effects in laboratory animals. |

The other group, established by the Na.
tional Toxicology Program’s (NTP) Center
for the Evaluation of Risks to Human Re-
production (CERHR), an interagency group
located on the NIEHS campus, expressed
“some concern” regarding potential neu-

relogical effects from prenatal and early
childhood exposuresto BPA. Hnwever,‘thev
downplayed all other risks to adults, preg- g
nantwomen, and unborn children.
Because of mounting allegations of in-
dustry influence on the CERHR panel and
on the contractor facilitating the CERHR
review, the panel reexamined the litera-
ture, including several low-dose studies it
had omirted inits initial review. On April
14, NTP released its draft report on the
health risks of BPA (C&EN, April 21, page
11), making essentially the same conclu-
sionsitdid in August 2007. What was dif-
ferent this time was howvarious groups
interpreted the phrase “some concern,”
which the report did not clearly quantify.

The chemical industry said the CERHR
finding provided reassurance that BPA
in consumer products is safe. “The NTP
report did not say BPA is bad; it said there
is some concern. You can make that state-
mentabout anything. That gives us confi-

bottles and setlimits on how much BPA can
migrate from infant formula cans.
Meanwhile, because of a flurry of media
reports in the U.S. about the health risks
of BPA, the House of Representarives
Committee on Energy & Commerce, led
by Reps. John D. Dingell (D-Mich.) and
Bart Stupak (D-Mich.), launched an in-
vestigation in January 2008 into the use

of BPA in baby berttles and other products
intended for infants and children. As part
of that investigation, Congress learned
that FDA based its determination that BPA
is safe on two industry-funded studies,
one of which is unpublished. In light of the
findings and concerns raised by the NTP
draftreport and the Canadian risk assess-
ment, the committee has asked FDA to re-

dental sealants painted on children’s teeth up. The first “low dose” effects of BPAwere
contain BPA; and many reusable plastic reported in1997, she says. Today, TEDX lists
water bottles and food containers, including ‘ more than 300 such studies onits website.
| babybottles, are made from BPA-containing But not everyone is buying the low-dose
polycarbonate plastic. hypothe lany of the studies inves-
BPA was first synthesized in 1891, and tigating endoc ne-modulatingactivity
its estrogenic properties were revealed are essentially screening tests, and many
in the1930s. “We are only justnow get- employ experimental protocols that have
ting around to studying this chemical not been validated. This information in
sufficiently to recognize its hazards after conjunction with the known extensive me-
decades of widespread use inapplications tabolism of BPA to nonestrogenic merabo-
that clearly hold significant potential for lites provides a scientific basis for the lack
exposure,” says Richard Denison, 4 senior of toxicological effects atlow doses,” says
scientist with the nonprofit organization Steven G. Hentges, executive director of
Environmental Defense Fund. the American Chemistry Council’s (ACC)
containing products off their shelves. Those who want to see BPA—aknown Polycarbonare/BPA Global Group, which
More than 2 billion Ib of BPA isused endocrine disrupter—banned from con- represents the plastics industry.
annually in the U.5., according to ICIS I §u.mm-pmducts point to hundreds of stud- In August 2007, two government- R T ey
Chemical Business. Most of that demand ies published during the past decadethat convened groups came to nearly opposite e < %
is for polycarbonate resins, which repre link low-level exposure withincreased rates | conclusions regarding the health risks of ving closely on the heels of the NTP

sents 5% of the market, followed byepoxy | of prostateand breastcancer, reproductive exposure to BPA (C&EN, Sept. draft report, Health Canada, [_h? Canadian
counterpart to FDA, released its draft as-

CONSUMER PRODUCTS containing bis-
phenol A (BPA), ahigh-production volume
chemical used to manufacture polycarbon-
ate plastic and epoxy based resins, have
been on the market for more than 50 years.
The chemical industry and federal regula-
tory agencies around the world insist that,
on the basis of the available science, those
products are safe when usedas directed.
But in the wake of a media firestormand a
congressional investigation centered en
the use of BPA in baby bottles, infant for-
mula cans, and everyday consumer goods,
many retailersare bowing ro consumer
pressure and voluntarily pulling BPA-

dence in the safety of BPA in all its mulriple
uses,” says Jack N. Gerard, chiefexecutive
officer of ACC.

An Integrated Approach to Solid-State Development

ENVIRONMENTAL GROUPS, Congress,
and the media, however, took the finding

to mean the opposite and emphasized the
report’s concerns about prenatal and early
childhood exposures to BPA. The Environ-
mental Working Group,a nonprofit group
that has been wrying to have BPA banned
from children’s products for years, said on
its website that the NTP report “raised con-
cerns that exposure to BPA during pregnan-
cyand childhood could impacrthe develop-
ing breast and prostate, hasten puberty, and

= Polymaorph, Salt and Co-Crystal Screening
= Selection of the Optimal Form

« Crystallization Optimization
*« Polymorphic Purity and Amorphous Centent
« Consulting and Patent Support

Solvias provides comprehensive physical chemistry
services for the identification and selection of

polymorphs, salts and co-crystals, including

method development for polymorphic purity and

optimization of crystallization processes. With years

of drug development experience as former research

group of a major pharmaceutical company, we can

resins, which makes up 20% of the market. abnormalities, decreased sperm count, ac- 3, age 31). One group, made up of = :
The rest goes into making miscellaneous celerated puberty in females, neurological 38 scientists who had attended a work- sessment of BPA on April 18, This assess- help you to crystallize your ideas.
products such as flame retardants. effects similar to attention deficit hyperac- ‘ shop in November 2006 sponsored by the ment concluded thar “early developmentis

sensitive to the effects of BPA.” Canadian
Minister of Health Anthony P. Clement
acknowledged thar although BPA “exposure
levels to newborns and infants are below the
levels that cause effects,” he had decided it’s
“better ta be safe than sorry” (C&EN, April
28, page 11). Asaresult, Health Canadaan-
nounced plansto ban polycarbonate baby

Narional Institutes of Health’s National

tivity disorder, diabetes, and abesity inlabo

ratory animals (C&EN, Aug. 6, 2007, page te of Environmental Health Sci-
The Environmental Protection Agency | ences (NIEHS), reported that human

| thefederal agency that regulates BPA—con- | exposureto BPA is within the range that

BPA is found in numerous consumer
products, from compact discs tabicycle
helmets o automotive parts. Butit's the
food, beverage, and dental applications of
BPA that have some researchers and activ-
ist groups riled up because those usesare
thought tobe the primary routes of human

: “There is more than 40 years of
exposure. Almost all food and beverage cans | = = - ”
are lined with epoxyresins made with BPA; | science Surroundlng bisphenol A.
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www.solvias.com
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FDA'S SCIENCE BOARD
TO REVIEW BISPHENOL A

Atthe request of FDA’s chief scientist,
Frank M. Tort, the agency’s Science Board
has established a new subcommittee to
review the safety of the plastics chemical
bisphenol A (BPA), a known endocrine
disrupter. In April, because of an ongoing
congressional investigation and a media
firestorm focusing on the use of BPA in
consumer products such as baby bottles
and infant formula containers, FDA Com-
missioner Andrew C. von Eschenbach
formed an agency-wide task force to review
the safety of BPA in all FDA-regulated
products. The new Science Board subcom-

mittee will review a report this fall from
that task force and hold a public meeting
on the topic later this year, FDA Associate
Commissioner for Science Norris E. Alder-
son said at a House Energy & Commerce
subcommittee hearing on June 10. Alder-
son chairs FDA’s BPA Task Force.

Chemical and Engineering News,
American Chemical Society,
June 16, 2008



POLYPROPYLENE
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Enviroclear bottles, Container Corporation, Richmond Hill

Non-toxic (no BPA)  Polypropylene
Dishwasher safe

Recyclable



Antimony (ng/l)

Increasing Sb concentrations in groundwaters

stored in PET plastic bottles
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Shotyk, W., and Krachler, M. (2007) Contamination of bottled waters with antimony
leaching from PET increases with storage. Environmental Scence and Technology 41:1560-
1563.



STAINLESS STEEL
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SIGG BOTTLES
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celebrate water

RESULTS OF 13 DAY
LEACH TEST,
DEIONIZED WATER
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Stainless steel,
Brand 1,
Made in China

Stainless steel,
Brand 2,
Made in China

SIGG
Aluminum with
proprietary liner

Made in Switzerland
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Stainless steel
Hip Flask

Pewter Hip Flask
(antimony-tin alloy) &
Made in Malaysia |

PRI+
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Pb concentration, ng/L
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Sb concentration, ng/L
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Jet Set

design

Eau Couture
Forget disposable bottles - thirst
quenching now comes with benefits.

Histoire d'eau
Oubliez les bouteilles jetables:;
se désaltérer a aussi du bon.

1The Light
La lumineuse

Perk This lid for wide-mouth
water bottles contains a
battery-operated LED light
with adjustable brightness
that creates a watery, glow-
ing lantern, Perfect for
Injecting romance into a
camping trip. B Atout Ce
couvercle pour bouteilles &
large ouverture comprend une
DEL & piles et 3 luminosité
réglable qui crée un effet de
lanterne d'eau. Parfait pour
Mettre du piquant dans votre
excursion de camping.

Guyot Designs Firefly, $18 /
18 $, guyotdesigns.com

2 The Sheath

La gainée

Perk Like a sporty jacket, the
insulating sleeve keeps its
contents hot or cold and has
room for your iPod too (what
doesn't these days?). Perfect

Tel un thermos, son

3NS5
anteen

nathansports.com

3 The Sippy Cup
La munie d'un bec

Perk A rugged, dishwasher-
safe alternative to plastic,
this stainless steel kid-size
cup can be customized with
sippy adaptor and spout.
Perfect for Hiking trips with
the wee ones. B Atout
Robuste et résistant au lave-
vaisselle, cette bouteille en inox
petit format peut étre munie
d'une tétine ou d'un bec ver-
seur. Parfait pour Les randon
nées avec bambins et marmots,
Klean Kanteen Sippy Cup, $18 /
Bouteille pour enfants, 18 §
kleankanteen.com

gL Miultitasking music lovers.

4 The Purifier

La purificatrice

Perk It could literally save
your life by removing all sorts
of water-borne nasties with
its built-in, cherical-free fil-
tration system. Perfect for
When the water at hand is
cloudy at best. B Atout Pour-
rait vous sauver la vie en pur-
geant votre eau de parasites
et autres bactéries indésira-
bles grice a son systéme de
filtration sans produits chimi-
ques, Parfait pour Les mo-
ments ol 'eau disponible n'a
rien de limpide.

Lifesaver 4000UF, $380 /
380§, lifesaversystems.com

5 The Classic
La classique

Perk Sturdy enough for the
Swiss army (for whom it was
designed in 1941), it's got a
timeless look and an integrat-
ed cup that's great for sharing.
Perfect for Fans of retro de-
sign who also like to portage.
Atout Assez robuste pour
I'armée suisse (pour quielle 2
&té congue en 1941), avec un
look indémadable et une tasse
qui permet de partager. Parfait
pour Les amateurs de rétro qui
aiment aussi portager.

Sigg 1941 Swiss Army Field
Bottle, $30 / Gourde de
I'armée suisse de 1941,30 %
sigg.com

6 The Two-in-One
La deux-en-un

Perk Serious exercisers can
target-hydrate by alternating
sips of water and energy
drink or vitamin water and
protein shake. Perfect for
Triathletes and other fitness
fiends in training. B Atout
Ceux qui sentrainent fort peu-
vent alterner gorgées d'eau et
de boisson énergisante, ou
d'eau vitaminée et de lait
fouetté aux protéines. Parfait
pour Les triathlétes et autres
mordus de gym.

Swigz Dual Hydration
System, $15 /15 $, swigz.com

According to the manufacturers, none of the products featured
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SUMMARY

Polypropylene

-non-toxic

(does not leach BPA or metals)
-dishwasher safe

-easlily recycled

-Inexpensive



SUMMARY

Stainless steel

-NnoN-toxic

(leaching of metals extremely low)
-robust

-dishwasher safe

-more expensive



SUMMARY

SIGG

-non-toxic

(no leaching of metals)
-no BPA

-robust

-dishwasher safe
-more expensive




The 3 R’s more R'’s
REDUCE “re-usable”
REUSE “rinse”

RECYCLE ‘re-fill
“refresh”
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Allenwood Beach, Springwater Township, Ontario







