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Executive Summary

PBDEs (polybrominated diphenyl ethers) are a gaiughemicals used as flame-
retardants in a wide-range of products includirggtgchg, computers, electronic
equipment, motor vehicles, carpets, and furnitliree discovery that PBDEs are rapidly
accumulating in mothers’ breast milk, wildlife specfrom killer whales to grizzly bears,
and the environment from the Arctic to the Gredtdsahas caused an explosion of
concern about the negative health and environmeffdts of PBDES.

The breast milk of Canadian women contains thersbaghest level of PBDE
concentrations in the world, behind Americans. anvouver, the PBDE levels measured
in breast milk samples increased approximatelyold from 1992 to 2002. A recent
study indicated that some Canadian children haglegniconcentrations of PBDES in
their bodies than their parents. Research has f@amédian foods—including salmon,
ground beef, cheese and butter—are contaminat&dRBDES at levels up to 1,000
times higher than levels found in similar food prot$ in Europe.

Despite these warning signs, Canada is laggingidetsther nations in regulating
PBDEs. There are currently no restrictions on tlamufacture, import, sale or use of
PBDEs in Canada. The good news is that the fedexrarnment is currently seeking
public input on a proposed approach to addressi@agégative health and environmental
consequences of PBDEs.

The bad news is that the proposed regulatory apprdaes not reflect current scientific
knowledge about the threats posed by PBDESs, daesontply with theCanadian
Environmental Protection Act, 1998nd would fail to protect the health of Canadians
and the environment. Canada’s proposed regulafggoach would:
Ban the import of commercial PBDE mixtures thataready being phased out
by manufacturers;
Ban PBDE manufacturing facilities in Canada (wheexe are no such facilities,
either existing or proposed); and,
Fail to regulate the most widely used PBDE (decaB®ich breaks down into
the very same chemicals that are being bannedetthand environmental
reasons.

Pursuant to th€anadian Environmental Protection Act, 1999 federal government
has an obligation to virtually eliminate substanited are persistent, toxic, and
bioaccumulative. The government acknowledges thatmes of PBDESs are persistent,
meaning that these chemicals spend a substantiatps time in the environment
before breaking down into other substances. Themowent also acknowledges that all
PBDEs are toxic, as evidence shows that exposUP8RES can cause many adverse
health effects in humans and wildlife, includingpaired brain development, liver
damage, negative impacts on the hormonal, develofaihémmune, and reproductive
systems, and possibly cancer.
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The government does not, however, recognize tretBRI®E, the predominant PBDE in
Canada and the world, is bioaccumulative. In othends, the government does not
recognize that decaBDE builds up in the bodieseoipte, wildlife, and food webs. Yet
there is compelling scientific evidence that dec&B®accumulating in humans, killer
whales, harbour seals, salmon, polar bears, grizzdys, peregrine falcons, and other
wildlife species. To make matters worse, therdss alear evidence that decaBDE
breaks down—nboth in living organisms and in theimmment—into the types of PBDEs
that the government is proposing to prohibit.

Although decaBDE is persistent, toxic, and bioacelative, and is the predominant
PBDE in use today, the government is not proposinggulate the import, sale or use of
decaBDE or products containing decaBDE. Insteagtivernment is proposing a
variety of voluntary agreements with industry. Tapproach is unlawful, scientifically
indefensible, and will not protect the health oh@dians, wildlife, and the environment
from the dangers posed by PBDEs.

There is ample scientific evidence of the adveesdth and environmental consequences
of all PBDEs—pentaBDE, octaBDE, and decaBDE—taifjshe elimination of all

these harmful chemicals. The widespread dispershbaaccumulation of PBDESs that
have already been produced will have negative Ihealt environmental consequences
for decades to come.

Further justification for a complete ban lies ie flact that there are cost-effective and
less hazardous alternatives available that camcepmlecaBDE. As well, Nordic nations
that limited the use of PBDESs years ago have wsmgsubstantial decreases in the levels
of these toxic chemicals in the bodies of peopla ielatively short period of time.

The David Suzuki Foundation believes that Canadstwosild enjoy a level of protection
from environmental threats to their health thaggsial to or better than the highest
standard enjoyed by the citizens of other industgd nations. In order to address the
inadequacies of the current Canadian regulatorgqsal and ensure the protection of
human health, biodiversity (including killer wha)eand the environment, the David
Suzuki Foundation offers the following recommenaiasi

Recommendation PRrohibit the manufacturing, import, sale, and afsall PBDES in
Canada

Recommendation Bupport a global ban on all PBDEs pursuant tdStieekholm
Convention on Persistent Organic Pollutants

Recommendation Xnowledge gaps regarding PBDESs need to be addiégseesearch
programs and bio-monitoring of the Canadian poputat

Recommendation 4Recognize that all Canadians have the rightviih a healthy
environment
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“PBDEs are slated to become one of the pre-emineRersistent Organic
Pollutants of the century.”
Dr. Peter S. Ross, Institute of Ocean Science$(5

Introduction

What do killer whales and Canadian women have in acamon? Scientific evidence
reveals that the bodies of killer whales and Canadn women share the dubious
distinction of being among the world’s leaders asaceptacles for a group of toxic
industrial chemicals known as brominated flame-retadants.

Polybrominated diphenyl ethers (PBDES) have beed egtensively as fire retardants in
products including clothing, computers, electraggmiipment, motor vehicles,
construction products, carpets, and furniture. H@wén recent years, scientists
discovered that PBDEs were rapidly accumulatingg@men’s breast milk, adipose tissue
(body fat), human blood, wildlife, and the envircemh In coastal British Columbia, the
Great Lakes, and even in remote Arctic regionscentrations of PBDES in species such
as killer whales, ringed seals, and grizzly beaesdaamatically increasing. PBDEs have
been found in house dust, meat, fish, and dairgyxts, sewage sludge (which is often
applied to agricultural land as a fertilizer), asuil.

Canadians have the second highest level of PBDEerrations in women'’s breast milk
in the world, behind Americarfsin Vancouver, the PBDE levels measured in bred&t m
samples increased approximately 15 fold from 1@92002. A recent study indicated
that some Canadian children have higher conceotr@tsf PBDES in their bodies than
their parent$.Research has found Canadian foods—including salgronind beef,
cheese and butter—are contaminated with PBDEwvaelsl@p to 1,000 times higher than
levels found in similar food products in Europe.

There are currently no restrictions on the manufactimport, sale or use of PBDESs in
Canada, although restrictions already exist in na@hgr nations. The good news is that
after years of delay, the Government of Canadadpgsing regulations ostensibly
intended to protect human health and the environfnem the harmful effects of
PBDEs? The bad news is that the proposed regulatory agprdoes not reflect current
scientific knowledge about the threats posed by P8Bnd would fail to protect the
health of Canadians and the environment.
As this report will demonstrate, the proposed ratpuly approach would:
Ban the import of commercial PBDE mixtures thataready being phased out
by manufacturers;
Ban PBDE manufacturing facilities in Canada (wheexe are no such facilities,
either existing or proposed); and,
Fail to regulate the most widely used PBDE, whiokalis down into the very
same chemicals that are being banned for healtleavidonmental reasons.
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This report provides brief background informatidroat PBDES, examines the health and
environmental effects of exposure to PBDES, congp#re approach to regulation of
PBDEs in Canada, Europe, the United States, anttafias and concludes with
recommendations for strengthening Canada’s apprmeittese hazardous chemicals.

Basic Information About PBDEs

PBDEs were first manufactured in the 1970s forass#ame-retardants in a variety of
commercial products. There are 209 different PBDEgeners that share the same basic
molecular structure and are classified into 10 mgyoups according to the number of
bromine atoms (e.g. tetrabrominated diphenyl ebhéetraBDE, pentaBDE, hexaBDE,
heptaBDE, octaBDE, nonaBDE, and decaBDE). PBDHES fiue or fewer bromine

atoms are often referred to as lower brominated E8vhile those with more than five
bromine atoms are referred to as higher brominB®IdEs. Scientific concerns about the
health and environmental effects of lower PBDE$amad first because their lower
weight and smaller size made them more likely gpéise widely and be absorbed into
living organisms. Many experts have observed tBEs bear a striking resemblance to
PCBs, both structurally and toxicologically.

The focus of Canada’s proposed regulatory appraauahaccordingly also the focus of
this report, is on the three commercial mixture®BDESs (referred to as pentaBDE,
octaBDE, and decaBDE). Other brominated flame-detats raising health concerns are
tetrabromobisphenol A (TBBPA), hexabromocyclodoaecgHBCD), and
decabromodiphenyl ethan¢iowever, these three are not yet subject to réigalin any
of the jurisdictions assessed in this study.

As of 2001, decaBDE made up more than 80 per degibbal PBDE use. This
percentage has inevitably risen in recent yeapeataBDE and octaBDE have been
banned in numerous jurisdictions and major manufacs of pentaBDE and octaBDE
have stopped making them. The majority of globahded for PBDESs is in North
America.

The Health and Environmental Effects of PBDESs

In recent years there has been an explosion dafitfaeconcern about the negative health
and environmental effects of brominated flame-d&dats, and PBDES in particular. A
review of the PUBMED database established by théNdtonal Library of Medicine

and the National Institutes of Health reveals ntbes 100 peer-reviewed scientific
articles on PBDEs published in the first 10 morgh2006.

Of special concern to scientists, regulators, &edoublic are chemicals that are
persistent, bioaccumulative, and toxic. Persistbeimicals spend a substantial period of
time in the environment before breaking down intteeo substances, with the result that
these chemicals may be transported long distamzkblave a long period during which
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humans or wildlife may be exposed. Bioaccumulasiviestances build up in the bodies
of people and wildlife and also may build up indoweebs. Toxic substances are those
that have harmful effects on either humans or therenment. Pursuant to ti@anadian
Environmental Protection Act, 1998ubstances that meet the criteria for persistence,
bioaccumulation, and toxicity mube placed on the List of Toxic Substances and
regulatory action mudie taken to ensure the virtual elimination of thiexic substances
from Canada.

Persistence

Health Canada and Environment Canada correctlyledachat all PBDES, including
decaBDE, are persistent, meaning they spend aasuladtperiod of time in the
environment before breaking down into other sultstsh

Bioaccumulation

PBDEs are atmospherically transported and are adetimg at exponential rates in
several areas in Canada, including the Arctic.driipular, decaBDE has been shown to
occur in airborne particles in the high Arcti€anadian scientists found that PBDE
concentrations in the blubber of ringed seals iftlost common seal in the Arctic)
increased tenfold between 1981 and 2000, with dldayrate of four to five years.
Female ringed seals had lower PBDE levels than sedés, suggesting that these
chemicals are passed to their offspring througtatam?® Harbour seals in the Georgia
Basin, the waters adjacent to Vancouver and Sehtie shown a 7000 per cent increase
in PBDE levels and are doubling every 3.5 to 4 g@#iiller whales, an endangered
species in Canada, also have exceptionally higberdrations of PBDEs and also show
regional variances suggesting differences in thiesjport and possible sources of these
contaminants (see Sidebar: Fireproof killer whal&s)

Sidebar: Fireproof killer whales

Canada’s preeminent marine mammal toxicologisemrRoss, coined the term ‘fireproof
killer whales’ in response to his findings of expatially increasing levels of fire
retardants, PBDEs, found in British Columbia’s marmammals! Killer whales are an
iconic species that represent deeply held Canadiares towards nature. Sadly, it is
scientifically defensible to state that the Pad@imast of Canada may be void of killer
whales in the near futur€. Strong immediate measures are required to prkiiést
whales, including the regulation of all forms of [PBs.

There are two different ‘ecotypes’ of killer whalést frequently occupy near shore
waters of British Columbia; the fish-eating ‘resittevhales and the marine mammal
eating ‘transient’ whales. Both types are at high of extinction and are listed under
Schedule | of CanadaSpecies at Risk At The southern resident population is now
comprised of only 87 animals, of which only 23 kreeding females. Contamination
from a variety of endocrine disrupting contaminastsch as PCBs and PBDEs, is
considered a major conservation concern for Casdeacific killer whale populations.
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Female killer whales can live up to 85 years antema0 years, and therefore, they have
a long exposure to contaminants, such as firedetas that accumulate in their tissues.
Obtaining tissue biopsies from killer whales isessary to detect PBDEs, but it is
difficult to undertake this research due to legrdjstical and ethical challenges. Recen
published studies on PBDE concentrations in killaales are based on biopsy samples
taken between 1993 and 1996 hese studies show that PBDEs in southern resafeht
transient killer whales are approaching 1000 ugdkgbout 40 times that found in the
breast milk of Canadian woménWhat is more disconcerting is that PBDE levels in
harbour seals, a primary prey for transient killdwales, have increased by 7000 per cent
and are doubling in Puget Sound every 3.5-4 y®atsis likely that killer whales are
realizing the same rate of exponential increasetlagi@fore concentrations in 2006 may
have increased fourfold since the study was unkiemta

~+

Exact causal relationships between high PBDE cdragons in marine mammals and
adverse health effects have not been made. Howteeweight of evidence from other
mammals show that levels of PBDEs well below tbaifl in killer whales can impair
several physiological processedarticularly worrying are reproductive effects of
PBDEs found in laboratory studi¢& With only 23 reproductive females remaining in
the Southern Resident killer whale population tbagnot afford to be reproductively
impaired.

Killer whales in Canada’s Pacific waters have thbidus honour of being the most
contaminated marine mammal in the world due to medation of PCBs? The
synergistic toxicological effects of several contaamts acting simultaneously are poo
understood. In rats, a recent study found the coetbexposure of PBDEs and PCBs
worsened the developmental and neurobehaviouratte?t’

y

Protection of killer whales will require regulat®that prohibit the manufacturing,
import, sale, and use of all three commercial nmegwof PBDEs—pentaBDE, octaBDE]
and decaBDE.

Environment Canada admits that there have beematra increases in tissue
concentrations” of PBDEs in Canadian biota in thstfwo decades.While Health
Canada and Environment Canada recognize the bioadative potential of the lighter
forms of PBDESs, they do not yet recognize that B&ia is also a bioaccumulative
compound. This conclusion seems scientifically umargted in light of current
knowledge. A study published earlier this yeara peer reviewed scientific journal
Environmental Science and Technolagycluded: “Our data confirms unambiguously
that BDE 209 [i.e. decaBDE] does bioaccumulateirestrial top predator$®Another
study, published in 2005, found bioaccumulatiotojm predators in Norway—glaucous
gulls and polar bears.

It was once thought that the “heavier” PBDE congenguch as decaBDE, were too large
to readily transfer across biological membranesearidr biological systems. Yet
decaBDE is now readily found in species includirapn@ouver Island marmots, grizzly
bears, and peregrine falcoffBDEs are the dominant contaminant found in interi
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British Columbia grizzly bears, and furthermore thajority (83 per cent) of the PBDE
load is comprised of decaBFEThe detection of decaBDE in grizzly bears feeding
vegetation in parts of B.C. is surprising and ufides the possible role that atmospheric
transport plays in introducing decaBDE to remotmaar However, it is no wonder that
humans, who are in constant contact with myriadstaurtes and products containing
PBDEs, are becoming increasingly contaminated.

Although the precise bioaccumulation and biocomagiain factors associated with
decaBDE are not known, decaBDE has a high log Kale/(10.33), indicating that it
has high potential to bioaccumulafeComprehensive assessments by state
environmental protection agencies in lllinois (2p@6d Washington (2005) concluded
that decaBDE meets criteria for designation asduiomulative?’

Toxicity

There is widespread agreement that all forms of P88re toxic to both human health
and the environment. This is the conclusion readdyeloth Health Canada and
Environment Canad®.

Although the human health impacts of exposure tbP8are not well understood, tests
on animals indicate impaired brain developmentatigg impacts on the hormonal,
developmental, immune, and reproductive systentspassibly cancet’ According to
the U.S. Environmental Protection Agency, toxicadagjtesting: “indicates these
chemicals may cause liver toxicity, thyroid toxjciand neurodevelopmental toxicit3”

It is also clear from toxicological studies thatPBs have immunological effects —
meaning that exposure to PBDEs can cause disruptinarmal immune system
functions and make an animal unable to responddaecover from further stressors
such as illness and disease.

Although most of the early evidence of the toxi@fyPBDEs focused on pentaBDE and
octaBDE, more recent studies have found similaeesbshealth effects from decaBDE.
For example, in rats, PBDE exposure causes thyraichone disruption, developmental
neurotoxicity, changes in fetal development, anpbbaoxic effects (i.e. damage to the
liver and liver functions§* Studies published in 2006 in the journilisurotoxicology
andToxicological Sciencéound conclusive evidence that both lower and &idgPBDES
(including decaBDE) “cause similar neurotoxic effein both mice and rat§*PBDEs,
including decaBDE, also have adverse effects oroteftive organd® Other toxicology
studies in animals have found nervous system damegeductive and developmental
damage (e.g. reduced sperm production), endocranepdion, and cancer following
exposure to high doses of decaB#fEndocrine disruption may result in developmental
delays, decreased IQ, reproductive failure, anehgeh-related cancers.

Most studies examining the adverse health effdotxjposure to toxic substances focus
on a single chemical. Yet in the real world, humand wildlife are exposed to hundreds,
if not thousands of chemicals on a daily basis.s€haultiple exposures can produce
cumulative, interactive, and multiplicative effedEor example, exposure to a
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combination of PBDEs and PCBs can result in wordelayelopmental and
neurobehavioural defects.

Finally, the U.S. Environmental Protection AgenEyf\) has classified decaBDE as a
possible human carcinogen because of tests onatmgranimals (mice and rats) that
resulted in cancer¥.

Exposure to PBDEs

There is relatively good understanding as to howB8are released into the
environment — however, how they ultimately finditiveay into humans and wildlife
varies. Suggested exposure routes include inhaldbod ingestion, dust ingestion and
dermal absorption. Feeding, however appears tytbarlthe most important route for
uptake, particularly for wildlife. In the case airhans, household dust and occupational
exposure represent secondary, yet important, raitesposure.

Researchers conducting on studies on human expusB®DES have discovered that in
“measurements of house dust, sediments, and iradgdDE-209 (decaBDE) seems to
be dominant® The sources of decaBDE in the home are likelyttuide household
products including televisions, furniture, and @rfwam that slowly degrade into the
surrounding household environment.

The U.S. EPA is concerned that children may beqadarly at risk from PBDES:
“Studies of various commercial mixtures and indiaticongeners have suggested
potential concerns about liver toxicity, thyroiciaty, developmental toxicity, and
developmental neurotoxicity. These findings raiadipular concerns about potential
risks to children. In addition, the presence oDEB in house dust and breast milk
indicates that there are likely to be pathwaysxplosure to PBDESs that are of particular
relevance for children3®

Regardless of the exposure pathway, somehow ba#tr land higher PBDESs are
entering ecological systems and human bodies.

Risk = Toxicity X Exposure

The U.S. EPA uses the simple equatiRisk = Toxicity X Exposureo characterize risk
to human health from environmental contamindhBased on this logic, Washington
State is moving forward with regulating a complesm on all PBDE&® The scientific
information presented above clearly shows the mogmisk associated with PBDEs due
to rapidly increasing exposure and proven toxiciolalgeffects.

Summary of health and environmental evidence foaBBE
The chemical industry has denied that decaBDE isigtent, bioaccumulative, or toxit.
The contention of the chemical industry was thab@®E was stable and would not

biodegrade. DecaBDE, it claimed, was too heavyetsubject to long-range atmospheric
transport and the molecules too large to be abdartie the bodies of humans or
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wildlife. And finally, the chemical industry clairdehat decaBDE is not toxic, as it
caused no adverse health or environmental effatitef the chemical industry’s claims
have now been proven wrong. This is a familiargyatfor those familiar with the history
of hazardous substances including lead, chloroficembons (CFCs), PCBs, and
numerous pesticides.

Environment Canadalcological Screening Assessment Report on Polyorateul
Diphenyl Ethers (PBDESEcognizes that decaBDE is the most prevalentadely

used PBDE product in Canada and the world. Envienmtritanada has also recognized
that decaBDE is accumulating at high levels ingdheironment and is debrominating
(i.e. losing bromine atoms) into lower PBDEs (@entaBDE, octaBDE) that are more
bioaccumulative and directly toxic. In the wordsEafvironment Canada: “There is a
weight of evidence suggesting that highly bromide€®8DEs, such as decaBDE, are
precursors of the more toxic, bioaccumulative, pesistent lower brominated PBDESs.”
These findings have led researchers to concludestiem low levels of debromination to
lighter forms of PBDESs will, over the course of ddes, result in “serious ecological
consequences? Furthermore, the phototransformation of decaBD& @noducts
containing decaBDE can result in the productiodibénzofurans, another toxic
compound.

In summary, there is substantial scientific evidetiat decaBDE:
Is the most prevalent and widely used PBDE produ€@anada and the world;
Accumulates in the environment;
Enters biological and ecological systems;
Bioaccumulates in high trophic level animals in atiuand terrestrial
ecosystems;
Can have a range of toxic effects on humans antlifeil and
Can debrominate, or break down, into other morectard more bioaccumulative
lighter forms of PBDE, including pentaBDE and odtdB

These scientific conclusions about decaBDE inditizie Canada’s proposed approach to
regulating PBDEs is inadequate for protecting huimzadth and the environment.

International Comparison of Approaches to PBDE Regtion

International Environmental Agreements

PentaBDE and octaBDE are currently in the procébging added to lists of prohibited
substances under two major international envirorial@yreements, including the
Stockholm Convention on Persistent Organic Polltgand theJnited Nations
Economic Commission for Europe Long-Range Transpohir Pollutants Protocol on
Persistent Organic Pollutant®Norway proposed adding pentaBDE to Annex A of the
Stockholm Conventicaifter a study found higher pentaBDE levels in Negian children
than adults® The proposal to add octaBDE to Annex A of 8teckholm Conventionas
made by the European Union. TB®ckholm Conventios more important because it
can result in a legally binding ban on nations acbthe world who have ratified the
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Convention. There is not yet a formal proposaldd decaBDE to the list of prohibited
substances under these international agreements.

Canada

No PBDEs are manufactured in Canada. In 2000, appetely 1,300,000 kg of PBDE
commercial product was imported into Canada (nduoting PBDES contained within
manufactured products). PentaBDE was importeddrgtieatest volume, followed by
decaBDE and octaBDE.Today, however, it is certain that decaBDE is dnythe
leading PBDE imported into and used in Canada, nupit least 85% of total uéeAs
of 2004, the only North American manufacturer oftHEB stopped making pentaBDE
and octaBDE.

For years, Environment Canada and Health Canadalieen wrestling with the problem
of PBDEs. Canada is home to some of the world'ditegascientific researchers on the
subject of PBDEs. However, unlike other jurisdiogpthere are currently no regulations
restricting the import, manufacturing, sale, or a®BDEs in Canada.

Earlier in 2006, Health Canada and Environment Gamacommended adding PBDESs to
the List of Toxic Substances under tbanadian Environmental Protection Act, 1999
This is the first step toward potential federalulagjon of these substances, although
there is no guarantee that any restrictions oripitdbns on manufacturing or use will
follow listing. In and of itself, placing a chemlaan the List of Toxic Substances has no
regulatory effect.

In September 2006, the Government of Canada p@dliatdocument on its proposed
regulatory approach for purposes of public consiolta The proposed regulatory
approach differentiates between pentaBDE and odi&aBibich are to be effectively
prohibited, and decaBDE whose use will continubdgermitted. The main elements of
the proposed approach include:
1. Prohibit manufacturing of all types of PBDEJanada;
2. Prohibit the import, sale, or use of pentaBDH actaBDE, including the
presence of these chemicals in imported produnts; a
3. An Environmental Performance Agreement, Coderattice, or other similar
non-regulatory measure to minimize releases ofBB&afrom textile and plastic
manufacturing operations in Canada.

While these steps may provide the appearancemfgtgovernment action to uninformed
observers, this perception is misleading. Becatigartier regulatory action in Europe
and the U.S., pentaBDE and octaBDE are no longeufaatured in North America. The
federal government’s consultation document adrfpisnta and octaBDE mixtures have
seen limited and declining use in recent yearsasaclmost phased out of use in
Canada” (p. 6). As a result, Canada is effectipebhibiting the import, manufacturing,
and sale of chemicals that are no longer comméy@shilable.
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For decaBDE, a far weaker approach is proposedGldvernment of Canada will
continue to allow the import, sale, and use of 8&xa. A regulation will prohibit the
manufacturing of decaBDE in Canada. The effechisf proposed regulation is
guestionable, however, because there are no suchfatturing facilities, nor is there
any publicly available evidence that any corporat®proposing to build such a facility.
In contrast, the government proposes a varietyobfntary agreements with industry to
minimize releases of decaBDE from only two sectaiesxtile and plastic manufacturing
operations. There is no mention of restrictionglecaBDE in consumer products or
other manufactured goods.

Allowing the continued use of decaBDE completelgemmines the effectiveness of the
proposed regulatory approach. It is now incontrobker that decaBDE breaks down into
pentaBDE and octaBDE, as this has been observeatn lake trout and in the
environment under a variety of conditions (e.g.asye to sunlight or particular
microbes)'® In other words, the use of decaBDe produces pofitin the form of the
very substances that Canada is planning to barubead health and environmental
concerns.

Scientific research, much of it very recent, prea@ompelling evidence that decaBDE is
persistent, bioaccumulative and toxic. TherefoezalBDE meets the requirements of the
Persistence and Bioaccumulation Regulations pgasestiant to th€anadian
Environmental Protection Act, 1998EPA 1999.*' These conclusions leave the
government with no choice. Pursuant to s. 77(4)BPA 1999

77 (4) Where the Ministers propose to take thesueareferred to in paragraph
(2)(c) in respect of a substance and the Ministersatisfied that:
(@) the substance is persistent and bioaccumulatiaec¢ordance with the
regulations,
(b) the presence of the substance in the environneentts primarily from
human activity, and
(c) the substance is not a naturally occurring radtide or a naturally
occurring inorganic substance,
the Ministers shall propose the implementationidgfial eliminationunder
subsection 65(3) of the substarite.

In summary, Canada’s proposed approach to regglB®BDES lacks scientific
credibility, is inconsistent with the requirementsCEPA, 1999and will not achieve the
objective of protecting human health, biodiversiégd the environment from these toxic
chemicals.

Europe

In 2003, the European Union banned the use ofindPBDESs (pentaBDE and octaBDE)
over concerns about the health impacts of thesmiclaés and direct evidence these
chemicals were accumulating in the breast milk wipean womef® DecaBDE is
currently under review by the E.U. authorities amdextension of the existing
prohibition to include decaBDE is possible. Eurafs® prohibits the use of pentaBDE
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and octaBDE (as well as lead, mercury, cadmiumawabent chromium, and
polybrominated biphenyls) in the manufacturing leteonic and electrical equipmetit.

Sweden was the first nation to ban some PDBEs aadince experienced a significant
decline in PBDE concentrations in the breast milBwedish women! Sweden intends
to prohibit decaBDE and will push the entire Eurp&nion to extend the existing
PBDE prohibitions to cover decaBDE. Sweden, Denpemnki the European Parliament
are seeking to have decaBDE added to the listzdrdaus substances prohibited in the
manufacturing of electrical and electronic equipmen

The European Union is at the forefront in advoaatmernational action to address the
health and environmental threats posed by PBDEddtsled above), in regard to their
efforts to have pentaBDE and octaBDE added t&thekholm Convention

United States

The world’s highest levels of PBDEs in human breaidit are found in American
women>? Five per cent of American women have body burdémBDEs at levels that
cause reproductive damage in laboratory aniffals in Canada, American children
sometimes have PBDE levels that exceed their patént

There is no federal American regulation prohibittigDEs. The U.S. Environmental
Protection Agency (U.S. EPA) reached a voluntangaignent with Great Lakes
Chemical, the only manufacturer of pentaBDE andBDE in the U.S., to cease
production by the end of 2004. However, the agredmees not cover imports of
PBDEs, or products manufactured using PBDEs andithported into the US. In 2006,
the EPA proposed a Significant New Use Rule pursteatheToxic Substances Control
Act, requiring any company or individual seeking tgort or manufacture PBDES to
notify the EPA> Despite these steps, the US remains the worltesa user of PBDEs.

Although there is an absence of regulatory actidhefederal level, pentaBDE and
octaBDE are subject to elimination in an increasinghber of American states. In 2003,
California passed a law prohibiting the manufactdrstribution or sale of products
containing pentaBDE and octaBDE, effective in 2d8&waii, lllinois, Maine, Maryland,
Michigan, New York, and Oregon have passed sinalas and a number of other states
are currently considering similar prohibitions. Maihas also proposed a ban on
decaBDE that will take effect in 2008, assumingeptable alternatives are availabfe.

Australia

A study commissioned by the Australian Governmpahlished by the Environment
Protection Council of Australia and New Zealandamuary 2005, showed that the levels
of PBDEs in women's breast milk in Australia akeftimes higher than those observed
in Europe and Japan.
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PBDEs are not regulated in Australia. However,Nlagonal Industrial Chemical
Notification and Assessment Scheme (NICNAS) didesthe following warning in
2001: “It is recommended that industry carefullysioler the selection of PBFR
compounds for use, to ensure that those known t@abardous are avoided, and that
PBFRs of unknown hazard are not introduc¥d.”

While PBDESs are not manufactured in Australia, taeyimported as pure chemicals or
in mixtures, or come in on finished products artitkes. According to NICNAS, 430
tonnes of polybrominated flame-retardants were itgabinto Australia in 2003-04. This
figure includes a significant decline in pentaBDi actaBDE, offset by rising imports
of decaBDE, tetrabromobisphenol A, and hexabromodgtiecané’

Comparative Analysis

Canada has not yet taken regulatory action to piobi restrict the uses of PBDEs. The
proposed Canadian approach would be ineffectivenandd fail to comply with the
requirements of th€anadian Environmental Protection Act, 198urope is a world
leader in regulating PBDESs, demonstrating a williegs to apply the precautionary
principle and lead the push for international attibhe U.S. has taken no regulatory
steps at the federal level to address the heaklaty posed by PBDES, but did use moral
suasion and the threat of regulation to convineestile American manufacturer of
PBDEs to discontinue production of pentaBDE an@BDE. In the absence of federal
regulation, a growing number of American statesehatroduced their own prohibitions,
patterned after the European legislation and inesstates going further by enacting
plans to ban decaBDE. Australia, to date, is rg/yin voluntary approaches to reducing
the use of PBDEs.

Conclusion and Recommendations

The David Suzuki Foundation believes that Canadstwosild enjoy a level of protection
from environmental threats to their health thaggsial to or better than the highest
standard enjoyed by the citizens of other industed nations. It is also fundamentally
important to apply the precautionary principle, mag that where there are threats of
serious or irreversible damage, lack of full safentertainty shall not be used as a
reason for postponing measures to prevent enviratahdegradation.

Scientific evidence of the adverse health and enwrental consequences of all
PBDEs—pentaBDE, octaBDE, and decaBDE—continueapally grow. There is
already ample reason to move swiftly to eliminie isks posed by these persistent,
bioaccumulative, and toxic substances. PentaBDEoataBDE are harmful chemicals
that should have been banned years ago. The webespispersal and bioaccumulation
of these toxic substances will have negative healthenvironmental consequences for
decades to come.

Canada must not repeat the same mistake with dd€aBbfortunately, Canada’s
proposed regulatory approach for PBDEs does norjiacate the most recent scientific
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evidence about the threats posed by decaBDE. Asudtythe proposed approach is
incapable of fulfilling the federal government’sliglations pursuant to théanadian
Environmental Protection Act, 199@hich states that Canada must, “exercise its ppwe
in a manner that protects the environment and humeatth.*°

Because decaBDE is persistent, bioaccumulativei@fd, the federal government is
legally obligated to propose the virtual eliminatiof decaBDE pursuant ©EPA 1999
The proposed voluntary approach is unlawful, amealth of evidence exists that
suggests voluntary approaches are ineffective hireaimg environmental objectives.
From a regulatory perspective, decaBDE is by famtiost important PBDE because it's
the most commonly used PBDE in Canada and the world

Further support for a comprehensive and consistgmtoach to the virtual elimination of
all PBDEs is provided by evidence that there ast-effective and less hazardous
alternatives available that can replace decaBfotential alternatives include safer
chemicals, modified manufacturing techniques, stuligin of different materials, and
product redesign.

Since Nordic nations moved to aggressively limé tise of PBDESs, further evidence
now exists to substantiate the claim that levelthe$e toxic chemicals in the bodies of
people and wildlife will decrease substantiallyairelatively short period of time.

In order to address the inadequacies of the cu@anadian regulatory proposal and
ensure the protection of human health, biodiver@tgiuding killer whales), and the
environment, the David Suzuki Foundation offersftiwing recommendations.

Recommendation 1. Prohibit the manufacturing, impot, sale, and use of all PBDEs
in Canada

All PBDEs — tetra, penta, hexa, hepta, octa, nand,deca — should be designated for
virtual elimination under th€anadian Environmental Protection Act, 1999
sufficiently protect human health and the environtn€anada requires regulations that
prohibit the manufacturing, import, sale, and usalldhree commercial mixtures of
PBDEs—pentaBDE, octaBDE, and most importantly, B&xa.

For purposes of comparison, this recommendatiderdifrom the Government of
Canada’s proposed approach in that the David Suznkndation’s approach addresses
the health and environmental threats posed by deEaBthe predominant PBDE on the
market, and a substance that degrades into thesubstances that the federal
government is purporting to regulate.

Recommendation 2. Support a global ban on all PBDBsursuant to the Stockholm
Convention on Persistent Organic Pollutants

Canada should support the listing of all PBDESs pain$ to theStockholm Convention on
Persistent Organic Pollutantsvhich would effectively result in a global ban drese
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substances. Unless a global effort is made to eéteiPBDES from the environment,
global systems (i.e., atmospheric transport, foetsy etc.) will continue to bring these
harmful chemicals into Canada’s marine and tergdg#arritories (particularly the
Canadian Arctic), and ultimately into food consunbgdCanadians.

Recommendation 3. Knowledge gaps regarding PBDE®ed to be addressed by
research programs and bio-monitoring of the Canadia population

Canada should begin to conduct national bio-moinigostudies to regularly identify and
track the exposure of Canadians to PBDEs and tdlar substances by testing blood,
urine, etc®® The U.S. Centres for Disease Control and Prevemtimduct national bio-
monitoring studies and publish the results bi-afigua

The federal government, in partnership with thevprees, should establish a national
environmental health tracking syst&hChe system would monitor environmental
hazards, environmental exposures, and health impag. waterborne illnesses,
pesticide poisonings, hospital admissions causexhlyiovascular and respiratory illness
related to air quality, learning and behaviourahdiilities, childhood cancers,
reproductive health outcomes, etc). This infornrasbould be made publicly available
to help inform and shape public health policies aatibns. The United States recently
began building a national environmental healthkirage system, which could serve as a
template®

Environmental health indicators would ensure actahihty by enabling the public to
monitor progress, and would also play a role inligiducation. As a result, Canada
should develop a robust set of indicators, buildingvork that has been done in the U.S.,
Europe, and Australi¥.

In addition, Canada should increase funding foeaesh on health and environment
issues through the Canadian Institutes of HealdeReh, the Social Sciences and
Humanities Research Council, and the Natural Seiamcl Engineering Research
Council. Research should be focused on informigglegory actions by: identifying
pathways from hazards to exposures; understandengffects of these exposures on
health; identifying vulnerable sub-populations; @&xgloring the health effects of new
substances, substances in combination, and gemexement interactions. With respect
to PBDEs, research efforts should focus on thetih@ald environmental effects of
decaBDE.

Finally, Canada should significantly increase supfmr the National Collaborating
Centre for Environmental Health (established in.BaZthe federal government in 2004).

Recommendation 4. Recognize that Canadians haveethight to live in a healthy
environment

Canada should recognize that all Canadians enfpagsi& human right to breathe clean
air, drink clean water, and live in a healthy eamiment. The Supreme Court of Canada
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has endorsed recognition of the right to live imealthy environmerft’ In recent years
more than seventy nations, including more than tywenEurope, have explicitly
acknowledged, in their constitutions, that allzgtis have the right to a healthy
environment.
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