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Overview
1. What is the Substitution Principle?
2. How would informed substitution for PFAS, PBDEs and
Perchloroethylene better protect vulnerable populations?
Note: Background on Substitution frameworks and strategies for
implementation covered in a previous blog and webinar from 2019:
•
https://cela.ca/revising-canadas-chemicals-legislation-needs-to-promote-safer-substitutes-for•

toxic-chemicals-in-products/
https://cela.ca/informed-substitution-of-toxic-chemicals/

Substitution Principle
The Substitution Principle places substitution
as the priority response to hazardous chemicals
– not on exposure control of hazardous chemicals use
and/or releases (or in some cases, restrictions)
– which is the current basis of our
Canadian regulations on chemicals management.
“Substitution means the replacement or reduction of hazardous substances in products
and processes by less hazardous or non-hazardous substances, or by achieving an
equivalent functionality via technological or organisational measures.”
SUBSTITUTION OF HAZARDOUS CHEMICALS IN PRODUCTS AND
PROCESSES. Oekopol. 2003
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What is Informed

and Regrettable Substitutes?

Informed substitution, replacing hazardous substances with safer alternatives, is
the goal of a solutions-oriented approach to chemical management. This is
done through Alternatives Assessment which involves identifying alternatives
and evaluating their health and safety hazards, potential trade-offs, and
technical and economic feasibility.
– Occupational Safety and Health Administration, US Department of Labor.

The goal of Informed substitution is to prevent
‘Regrettable Substitutes’ or replacements with equal
or higher hazards.

Vulnerable Populations
As stated previously…..
Vulnerable populations include those that are exposed to toxic
chemicals in their workplaces; low-income communities; fence line
neighborhoods; communities that rely on subsistence for at least a
portion of their diet (such as indigenous people of the North); and
infants, children, and pregnant women.
Vulnerable Populations have higher cumulative impacts from
hazardous chemicals.
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Alternatives Assessment practitioners increasingly recognize the
need to involve and give higher weight to Vulnerable Populations

•

Require Disclosure and Transparency Engage
stakeholders throughout the assessment
process to promote transparency in regard to
alternatives assessment methodologies
employed, data used to characterize
alternatives, assumptions made and decision
making rules applied.

https://www.nrdc.org/resources/selecting-safer-alternatives-toxic-chemicals-and-ensuring-protection-most-vulnerable
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Flame Retardant chemicals – Polybrominated Diphenyl Ethers
(PBDEs) and Vulnerable Populations
•
•
•
•
•

Global pollutants due to widespread use in PU foam, carpets, electronic equipment, building
materials
PBDEs are known Chemicals of High Concern with direct impact on IQ and neurotoxity
Ubiquitous in household dust; all Canadians contain flame retardant chemicals
Are they needed?
New standards allow FR-free products

https://www.niehs.nih.gov/health/materials/flame_retardants_508.pdf
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PBDEs have been declared ‘toxic’ under Canadian regulations
but products with PBDEs are allowed in Canada
•

Primary exposure to PBDEs for many Canadians
is via household dust – from consumer
products in the home. PBDEs have been
declared “toxic” by the federal government. But
many exemptions exist and these regulations
do not apply to consumer products or parts of
products, such as foam.

•

Current exposures to flame retardants pose a
greater burden to pregnant women, fetuses,
infants and children. - - national biomonitoring
study that found infants age 0-6 months have
the greatest exposure to flame retardants

“Exposures to toxic flame retardant
are an environmental justice
problem” “Flame Retardants are a
Reproductive Justice Issue”

https://endocrinedisruptorsaction.org/2016/10/11/toxic-by-design/
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Hazardous chemical impact not just a health and justice issue –
Health costs mount. Study finds hormone disrupting
chemicals cost over €150bn a year in Europe, (2015)
Lower IQ, adult obesity and 5% of autism cases are all linked to exposure to
endocrine disruptors found in food containers, plastics, furniture, toys, carpeting
and cosmetics, says new expert study.

70%-100% likelihood that IQ loss and intellectual
disability were caused by exposure to organophosphates
used in herbicides and insecticides, and to
Polybrominated diphenyl ethers (PBDEs) found in flame
retardants.

https://www.theguardian.com/environment/2015/mar/06/health-costs-hormone-disrupting-chemicals-150bn-a-year-europe-says-study
also
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https://academic.oup.com/jcem/article/100/4/1256/2815066

Other vulnerable populations
with PBDEs:
– Workers in e-waste recycling
– Workers in facilities applying
flame retardants to products
– Communities near dump sites
– Indigenous communities in the
Arctic – PBDEs in the food chain
“PBDE levels were higher than those observed
in many children and adolescents around the
world”
Exposure to Toxic Metals and Persistent Organic Pollutants in Inuit Children Attending Childcare Centers in Nunavik, Canada
March 2012 Environmental Science & Technology 46(8):4614-23 DOI: 10.1021/es203622v
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Do safer alternatives to PBDEs exist? Yes
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Per and Polyfluroalkyl Substances (PFAS) – Vulnerable populations
-Firefighters and Workers in facilities that use PFAS to coat paper, waterproof apparel
and footwear, carpets, including recycling processes for products with PFAS.
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Indigenous communities in the North at high risk from PFAS and
PBDEs – among other chemicals
Global pollutants circulate to the polar
regions
PFAS Exposure in Infancy Linked to Reduced
Vaccine Response
Philippe Grandjean, Ph.D.,
Harvard School of Public Health

• Canadian Arctic highly impacted by
PFAS

The research team studied children in the Faroe Islands,
which lie halfway between Scotland and Iceland.
Researchers observed associations between reduced
immune response to the two vaccinations and increased
PFAS concentrations at age 18 months and 5 years, but the
associations were stronger between ages 3 and 6 months.
https://www.niehs.nih.gov/research/supported/sep/2017/
pfas-exposure/index.cfm
See interview on CBC Quirks And Quarks:

Pregnant Inuit women more exposed to 'the new
PCBs' than other Canadians: study
Oct 24, 2020
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• According to Health Canada:
Main routes of exposure to PFAS for adults is by ingestion of food,
drinking water, and house dust. Main routes of exposure for infants,
toddlers, and children is oral hand-to-mouth contact with consumer
products, such as carpets, clothing, and upholstery.
• Health Canada drinking water guideline for PFAS set at 1,000 ppt yet
immunotoxicity in babies is at 1 ppt
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Yet we have no product substitution policy
and Regrettable Substitutes flood the market
• Chemical industry’s solution for currently restricted long-chain PFAS is to substitute
them with short-chain PFAS – which are just as persistent and very mobile
• Example: PFBA a global pollutant, accumulates in the lungs increasing severity of Covid
infection in people with higher levels of PFBA*.

* Interview with Grandjean in second episode of CBC podcast Quirks and Quarks -Oct 24, 2020
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PFAS in products = PFAS toxic waste problem
Fenceline communities exposed
Over the years, the deposition to landfill of carpets,
textiles, paper and other household and industrial waste
that contain PFAS is now generating releases of these
chemicals to the environment.

•

Landfill Leachate is a very significant source of PFAS
to air, water and land

•

NOTE: We lack data and map of PFAS hot spot
contamination sites in Canada
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Do safer alternatives to PFAS exist? Yes
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The New European Union ‘Chemicals Strategy for Sustainability’
(Oct 2020) intends to phase out entire class of PFAS
• “Per- and polyfluoroalkyl substances (PFAS) require special attention, considering
the large number of cases of contamination of soil and water - including drinking
water - in the EU and globally, the number of people affected with a full spectrum of
illnesses and the related societal and economic costs.”
• Goal: The use of PFAS will be phased out in the EU, unless ‘Essentiality’ of certain
uses can be proven
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Perchloroethylene (PERC) and Vulnerable Populations are:
• Drycleaning workers and workers in factories using PERC as a
degreaser
– International Agency for Research in Cancer (IARC) classifies
Perchloroethylene as a "probable human carcinogen".
• Fenceline communities:
Water contaminated with PERC
has also been significantly linked
to leukemia and cancers of
the pancreas, bladder and cervix.
Credit: Schnapf LLC Environmental Law

• For workers, the EPA found
unreasonable risks—primarily
neurological.
• For consumers, the EPA found risks
of neurological effects associated
with skin exposure to clothes
cleaned with perchloroethylene.

PERC is known to attack the central
nervous system and can lead to
headaches, nausea, dizziness and memory
problems.
Among female dry cleaning workers,
studies have shown a risk of miscarriage
that is three to four times above normal.
PERC is also known to contaminate
mother's milk.
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PERC -- a missed opportunity for Informed Substitution in Canada
• In 2003 PERC was declared ‘toxic’ under CEPA. Environment Canada
compiled an extensive report on alternatives to Perc in drycleaning and the
Canadian Centre for Pollution Prevention (now defunct) began to dialogue
with drycleaners on alternative non-PERC solvents and technologies.
But outreach was halted and regulations
continue to focus on reducing exposure
to Perc. No municipal or provincial
supported training, or worker engagement,
on non-PERC substitutes exist.
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Do safer alternatives exist for PERC in drycleaning and degreasing? Yes
– as well as grants, training and support for drycleaners in California,
Washington State and Massachusetts
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The Way Forward
1. Substitution Principle needs to be
front and center, to encourage
innovation in safer chemicals use,
and protect vulnerable populations
2. Informed Substitution at federal level
will hopefully create similar change at
provincial and municipal level
3. BUT – government needs to fund
and give support to NGOs and
greatly increase transparency around
decisions with input from vulnerable
populations

Will federal regulators require Informed Substitution for hazardous chemicals?
Will it mirror best practice internationally? New bill expected soon
Opportunity/Proposal for a
collective statement with clear
goals for new chemicals policy
before end of 2020

The CMP science committee recommends
that CEPA 1999 be amended to add:
• a mandatory duty to assess
alternatives as part of all screening
assessments of existing substances.
• a mandatory substitution test to
ensure that decisions about how to
regulate toxic substances are based in
part on information about substitutes,
with a goal of replacing toxic
substances with safer alternatives.
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Thank You
Beverley Thorpe
Consultant Program Manager
Networks and Advocacy
Clean Production Action
Canadian mobile: (416) 848 2601
US work number: 781-391-6743 ext 105

http://www.ewg.org/research/body-burden-pollution-newborns
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