Is it
necessary?’

Going for the
gusto with
green
chemistry

Presented by Dorothy
Wigmore
Worksafe Inc.

CARWH 2014




.. The prevention triangle:

Least effective

principles for solving
health and safety
problems

Level 3
prevention

“~ limit the harm between the
source and worker or at the
worker (often individual
solutions)

Level 2 prevention

-- prevent the harm at source
(collective solutions)

Most effective

Level 1 prevention

-- prevent/get rid of the hazard
(collective solutions)

Sy - . Dorothy Wigmore - 2011
* What happens if it’s upside down? It falls over!



For a healthy environment ...

inside
and out




- ?
Why are toxic chemicals used now:

by uacci denf"?

" on purpose? There is a method to the madness



The reactionary principle -
don’ t worry ‘til we have to

O design new chemicals, materials and
s technologies without thinking about how they
. could affect people’s health and/or the
environment.

1 demand 10075 proof about the harm from
each hazard before doing anything about it.
Tackle hazards one at a time.

8 [] expect the public and government to prove
something is harmful, after it is on the
market, and keep chemical information secret
(“confidential business information”).

Q use the “"Delay game” as long as possible.

and consumers’ experiences -- about the
need to deal with these hazards.

From David Kriebel’ s 2007 article, “The reactionary principle: inaction for public health”.



Delay game - the four dog defence

My dog doesn’ t bite.

SRR

| it didn't bite you.

My dog bit you, but
it didnt hurt you.

My dog bit
you, and hurt
you, but it
wasnt my
fault!

The Chemical Industry Delay Game, How the Chemical
Industry Ducks Regulation of the Most Toxic Substances,
Natural Resources Defense Council, 2011. http://

www.nrdc.org/health/thedelaygame.asp




You’re running the world.
You get to design products
and what goes into them.

Think of the plastic name
tag you’re wearing, or the
phone you’re using.

What “rules” would you
have so that workers
making them don’t get
sick?

Hwang Yu-mi died at the age of
23 of leukaemia after working
in a South Korean Samsung
semiconductor factory. Her job
was applying heat to semi-
conductor plates and using gas
or chemical solution to smooth
their surface. After two years of
work, she came down with
leukemia and died two years
after that.



The precautionary principle —-
better safe than sorry

v' Take action to prevent harm, even if
we are not sure about (all) the
hazards.

v' Shift the “"burden of proof” to
companies. Before it is sold, used or
put on the market, make them prove
that something will not harm people
or the environment.

v' Look at a lot of options or
alternatives. Go for the non-toxic or
least toxic.

v' Increase public participation. Be
democratic. Make sure that workers,
consumers, and environmentalists
are in all conversations and
decisions about how to deal with
chemicals and products.




It’s the hazards, stupid!

Prevention requires
focussing on the
chemical’ s hazard, not
the risk it will harm (so
why talk of “risk
factors”?).

It's not about “safe”
exposure levels or
“controlling” the hazard.




Green chemistry is ...

asking “Is this chemical/
product necessary for this
task?”

about prevention -- using the
precautionary approach

better recipes -- designing

safer chemicals, products and
processes for healthier people,
communities and environments

not having to say you re sorry
(or making it less likely)




Green chemistry is the
design of chemical
products and processes
that reduce or eliminate
the use and/or generation
of hazardous substances.

John Warner, Warner Babcock
Institute for Green Chemistry

Green chemistry: The missing element
in chemistry education, presented
October 15, 2014 in the Green
Chemistry Webinar series.



Green chemistry ...

.. is a framework for the
design of products and
processes such that the goals
themselves, e.g. degradability
or less toxic products, are
essential performance criteria.

It will be important that these
goals are intrinsic design
specifications. In that way, it
will be obvious that when a
hazardous and unsustainable Paul Anastas
product or process is produced,

there are only two

explanations: (1) there is a

desi gn ﬂ aw or (2) it was Paul Anastas and Evan Beach, “Green
. chemistry: the emergence of a
desugned to be hazardous. transformative framework”, Green

Chemistry Letters and Reviews, March, 2007.



Green chemistry is part of sustainability

ustainability
Economics ‘Agriculture Education PBusifiess Chemistry Engipeering Others
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From: John Warner, Warner Babcock Institute for Green Chemistry
Green chemistry: The missing element in chemistry education,
presented October 15, 2014 in the Green Chemistry Webinar series.



Green
chemistry is
important to
workplaces
and workers

v’ addresses the unique effects of
toxic chemicals on workers’
health

v’ prevents workplaces from
contaminating the environment
and communities

v’ promotes integrated strategies
to protect workers, communities,
and the environment

v’ builds on safer/healthier
chemical alternatives already
out there

Based on Julia Quint’s presentation at a
Green Chemistry Initiative workshop, 2010



Benefits of green chemistry

v' healthier workplaces and
communities

v' links healthy workplaces to a
healthy environment

economical
less waste
fewer “accidents”

safer/healthier products

D N N N N N

lowers cost of production and
regulation

N

competitive advantage

Thanks to Clean Production Action
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Braungart and
Cradle—t(rCmd

McDonough

le: Remaking

the Way We Make Things

(2002)

It takes us to
different ways
of fhiﬂking

about the design

of materials and
products and
the chemicals
that go into
them




Use informed substitution

“Green chemistry”
initiatives and research,
including process
redesign, should be
pursued and supported
more aggressively, but
new products must be
well-studied prior to and
following their
introduction into the
environment and
stringently regulated to
ensure their short- and
long-term safety.




California has a Green
Chemistry Initiative -
and regulation

1. Expand pollution prevention

2. Develop green chemistry
capacity

3. Create an on-line product
ingredient network

4. Create an on-line toxics
clearinghouse (SB 509)

5. Accelerate the quest for
safer products (AB 1879)

6. Move toward a cradle-to-
cradle economy

California Green Chemistry Initiative,
Final Report
December, 2008



Safer
Consumer
Products
Regulation

© News Coverage

B WorkshOps

© Priority Products

© Chemical Lists

© Petitions

4.—} Quick Links:

© Scp Program Overview

© Alternatives Analysis

© Toxics Information Clearinghouse

© Green Ribbon Science Pane|

Statement by Matt
Rodrig uez,
Secretary for
Environmental
Protection

California Doporf"ncnr of

L Toxic Substances Conro

RESTORING COMML.N!T‘ES

SAFER
CONSUMER
PRODuCTS (SCP)

cu Safer Consumer Products

SAFER CONSUMER PRODuUCTS REGULATIONS

The Safer Consumer Products program strives ¢ reduce toxje chemicals in Products Consumers buy and use.
It identifies Specific products Contsining Potentisily harmgy) chemicals and ssks manufacturers 1o Snswer two
Questions: 1) |5 this chemicg) necessary? 2) is there a safier sitemative?

The Program requires Manufacturers to conduct s thorough analysis of alternatives to mske syure they dont

posa environmeniga! or heslth problems. The result is that consumers will confidence that the products they buy
8re ssfe for thejr families and the environment

Program Overview
PRIORITY PRODucCT WORK pLAN

DTSCis deve:oping a Priority Product Work Plan which identifies product categories from which Priority
Products will be selectay over the next three years. invy j
the draft F’n’on‘ty Product Work Plan_ Workshops will be held on September 25, 2014 a8t the CalEpPa

What iz s Priority Product? A Priority Product is 5 Consumer proguct that contgins one or more chemicals —
known gs Candidate Chemicals that have g hazard trait that can ham People or the environment &



Alternatives
assessment is
the route to
less toxic
products
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Canadian green chemistry efforts
are limited

= green chemistry one of the
least common methods found
in hundreds of government/
non-government activities

= emphasis tends to be on
commercialisation, working
with industry

= only evident links to
occupational health with
unions, BlueGreen Canada,
Clean Production Action,
Canadian Centre for Pollution
Prevention and the Canadian
Coalition for Green Healthcare

= little policy/regulation (e.g., BC
substitution rules for
carcinogens, Ontario TUR law)
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One project: Tools and strategies
for informed substitution to adopt

safer chemicals in cleaning and m
maintenance work sn F

|

= working with BCGEU and contracted company
responsible for cleaning BC government
buildings

= links procurement policies, joint health and
safety committees, individual workers, union
reps and employer health and safety staff

= expect approach fo be effective because:

* it involves key players in purchasing and
using cleaning and maintenance products,
and

 addresses the biggest obstacle to informed
substitution: appropriate and easy to use
screens that identify hazardous products
and suitable alternatives

T



The plan

1. Review procurement
policies for cleaning
and maintenance
products

2. Identify/interview key
informants about
workers’ experiences of
using products >
identifying hazards >
determine priorities for
substitution

»
]
2
ar
5
]
0

Cchild,



an 3. Composition / Information on Ingredients
The P'l cum:ﬂvmm't / ’ " " CAS # Percent
2-Butoxyethanol 111-76-2 25-10
3. List all i T EEERET
ingredients using | s e o
[ ——

datfa sheets and
follow-up
clarification with
suppliers

= focus on CMRs?

Substance CAS # Health Concemns’ Prody
2-Butoxyethanol- also 111-76-2 Suspected human carcinogen, All-purpose cle
butyl cellosolve, cardiovascular, developmental, endocrine, Baseboard stri
ethylene glycol gastrointestinal or liver, kidney, central Carpet cleaners
monobutyl ether, nervous system, reproductive, respiratory Disinfectants
ethylene glycol butyl and skin or sense organ toxicant Floor strippers

ether, ethylene glycol n- Absorbed through the skin# Glass cleaners
butyl ether, butyl
cellusolve, butyl glycol,
and butyl oxitol.




The plan

4. Benchmark ftoxic properties using
new on-line screening tools

5. Identify less foxic alternatives for
tasks. choosing most appropriate
tool for needs

US EPAS Design for
Environment/DfE Safer
Chemicals Ingredient List/SCIL

CleanGredients
ChemHAT

GreenScreen List Translator and
full GreenScreen



CLEANGREDIENTS

() CREENBLUE

search  list  ingredientmodules  news  about  resources Log in

home > about > benefits

About

FAQ

Benefits

Subscription

How to Search
Glossary

Policy and Guidelines

Process and
Organizational Model

Sponsorship
Key Staff

History

Benefits of Participation

CleanGredients® is a unique partnership between GreenBlue, the U.S. EPA, and industry that benefits suppliers and
formulators alike in @ number of important ways.

CleanGredients builds on market demand for “green” products.
Demand is steadily increasing for cleaning products that contain healthy and safe ingredients. This is a market
opportunity, and many companies seek to meet this demand by creating new, "green" products.

CleanGredients creates opportunities for product recognition by U.S. EPA.

CleanGredients streamlines participation in the U.S. EPA DfE Formulator Initiative by listing ingredient chemicals that
are “pre-screened” against U.S. EPA criteria. CleanGredients helps suppliers to market ~ and formulators to identify -
chemicals that will support formulation recognition by the U.S. EPA.

CleanGredients helps purchasers to identify “green” products.
CleanGredients helps purchasers by: 1) increasing the number of products bearing the U.S. EPA DfE logo, and 2)
providing valuable information by which to compare competing products.

CleanGredients helps formulators and suppliers to communicate.

Formulators currently do not have reliable, up-to-date information about new “green” ingredient chemicals. Suppliers
do not have a standard format to describe the “green” advantages of new ingredient chemicals. CleanGredients
provides an "online marketplace" of green chemicals to address these needs.




ChemHAT.org -~

Chemical Hazard and Alternatives Toolbox

Home / Search About ChamHAT Safer Chemicals For Workars
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OCTOBER 2011 (v2)
GreenScreen™ for Safer Chemicals v 1.2 Benchmarks

Start at Benchmark 1 (red) and progress to Benchmark 4 (green)

This
ABBREVIATIONS prigpieeg BENCHMARK 4
P Persistence passes Low P* + Low B + Low T (Ecotoxicity, Group |, Il and II* Human) +
B Bioaccumulation all_ of _the Low Physical Hazards (Flammability and Reactivity) + Low (additional ecotoxicity
T Human Toxicity criterla. endpoints when available)
and Ecotoxicity
Prefer—Safer Chemical

—

BENCHMARK 3 : If this chemical
and its break-

down products

a. Moderate P or Moderate B
b. Mod Si= pass all of these
. Moderate Ecotoxicity criteria, then
c. ModerateT (Group Il or II* Human) move on to
1]
d. Moderate Flammability or Moderate Reactivity Benchmark 4.

Use but Still Opportunity for Improvement

—

" BENCHMARK 2 If this chemical

and its breakdown
products pass all

. Moderate P + Moderate B + Moderate T (Ecotoxicity or Group |, II, or II* Human) SRS
i . of these criteria,
High P + High B then move on to

High P + Moderate T (Ecotoxicity or Group |, li, or II* Human) Benchmark 3.

. High B + Moderate T (Ecotoxicity or Group |, Il, or II* Human)

. Moderate T (Group | Human)

Very High T (Ecotoxicity or Group Il Human) or High T (Group II* Human)
. High Flammability or High Reactivity

Use but Search for Safer Substitutes

@ "paoangeye

—

BENCHMARK 1 If this chemical

and its breakdown

a. PBT =High P + High B + [very High T (Ecotoxicity or Group Il Human) 2;‘:3:::(22;:"

or High T (Group | or II* Human)]
then move on to
. vPvB = very High P + very High B Benchmark 2.
c. vPT=very High P + [very High T (Ecotoxicity or Group Il Human) or
High T (Group | or II* Human)]
d. vBT = very High B + [very High T (Ecotoxicity or Group Il Human) or
High T (Group | or II* Human)]
e. HighT (Group | Human) BENCHMARK U

= = 5 = Unspecified Due
Avoid—Chemical of High Concern o Insufficient Data

Group | Human includes Carcinogenicity, Mutagenicity/Genotoxicity, Reproductive Toxicity, Developmental Toxicity (incl. Developmental Neurotoxicity),
and Endocrine Activity. Group Il Human includes Acute Mammalian Toxicity, Systemic Toxicity/Organ Effects-Single Exposure, Neurotoxicity-Single
Exposure, Eye Irritation and Skin Irritation. Group II* Human includes Systemic Toxicity/Organ Effects-Repeated Exposure, Neurotoxicity-Repeated Exposure,
Respiratory Sensitization, and Skin Sensitization. Immune System Effects are included in Systemic Toxicity/Organ Effects. Ecotoxicity includes Acute Aquatic
Toxicity and Chronic Aquatic Toxicity.

o

Note: The level of hazard indicated is the lowest hazard level at which a chemical would fail that criterion. However, if the chemical has a higher hazard
level than what is listed (e.g. chemical is very High and the criterion is High), it would also fail that criterion.

* For inorganic chemicals with Low B, Low T (Ecotoxicity, Group |, Il and II* Human) and Low Physical Hazards (Flammability and Reactivity), persistence
alone will not be deemed problematic. Inorganic chemicals that are only persistent may achieve Benchmark 4.

Clean Production Action « www.cleanproduction.org
Copyright 2011 © Clean Production Action

The Green Screen from Clean
Production Action. See the latest
version at http://
www.cleanproduction.org/
Greenscreen.vl-2.php



= ! Professionals Training In Practice New

# / The Method / GreenScreen® List Translator

GreenScreen® List Translator
What is the GreenScreen® List Translator?

The GreenScreen® List Translator is an abbreviated version of the full GreenScreen method that
can be automated. It is based only on the hazard lists that inform the GreenScreen method. The
GreenScreen® List Translator maps authoritative and screening hazard lists, including GHS
country classifications, to GreenScreen hazard classifications. It can quickly rule out known
chemicals of concern and help to identify those chemicals that are best suited for a full
GreenScreen® assessment.

Searching authoritative and screening hazard lists can be monotonous and time-intensive. The
time needed to search for chemicals and their associated hazard classifications and Benchmark
scores can be greatly reduced through automation. CPA partners with Healthy Building Network in
the development of their Pharos database, and with The Wercs in the development of their
GreenWERCS database by integrating the GS List Translator into their software tools. There is
also the ChemHAT database, a chemical screening tool based on the GreenScreen® List
Translator.
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0 p h happy tuesday! free trial today? already a subscriber... login!
Qros EYin |

’ the signal news & notes I building product library chemical and material library | certifications and scoring

Chemical and Material Library

There are 35125 materials profiled in the Chemical and Material Library

Explore Pharos

30-day free trial

!Search for a chemical, compound, or biobased material 1 | Go |

Reduce your project's environmental and health hazards. RTIOHDS, SN -2 A5 LA VOl 0rg
right on top of the emerging
details that help us all better
understand the nuances of these
complex issues.”

® Search over 34,000 substances screened against 60 authoritative hazard and warning lists
* View prioritized environmental and health hazards, restrictions, and potential health hazards in the life cycle

Rick Schwolsky, Editor in Chief,

Search Made Simple Chemical and Material Library EcoHome
e Search chemicals, wood species, and other : :
materials by common name, scientific name, or CAS Search for a chemical. compound. or biobased mat«
number

e Autocomplete offers chemical selections as you type




Other sources of
information

* the SIN list (www.chemsec.org)

= PLUM database
(http:// bcgc.berkeley.edu/ databases)

= RISCTOX

http: i
o E / /V\{ww.etul.org/fr/ Themes/Sante-
ecurlte/Produits-chimiques-ét-

REACH /Base-de-donnees-RISCTOX-EN )

. gan. Francisco Department of
nvironment (www.sfapproved.org)

= Responsible Purchasing Network
(www.responsiblepurchasing.org)

= TURI CleanerSolutions database

CONTACT | GLOSSARY SUPPORT US
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» SIN List

o About SIN & sINListdatabase

 Lateston SIN

J— S SIN List &
+ mhuancng it pl Niﬁmilarity tool .

Latest 5|N updats

) Press release 8 October 2014

» Business dialogue | New SIN chemicals
| Grouping of SIN Listand
SINimilarity

+ Q8A

» Investor dialogue

» Substitution

4 Event presentations

SIN materlals

Welcome to the SIN LIST

Folder introducing g the SIN List

2

The SIN (Substitute It Now!) Listis @ concrete tool 10 speed up the transition 10 2 world free from 2| Comprehensive SIN List
hazardous chemicals. The chemicals on the SIN List have been identified by ChemSec as methodology
Substances of Very High Concem based on the criteria established by the EU chemicals regulation

REACH.

The aim of the SIN List is to spark innovation towards products without hazardous chemicals by
speeding Up legislative processes and giving guidance 1o companies and other stakeholders on
which chemicals to start substituting.

There s an urgent need to reduce {he use of harmful chemicals in society. Let SIN inspire you and
be a concrete tool in your work {owards a world with less hazardous chemicals. The SIN Listis
publically available in our free-of-charge online database.
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The plan

6. Evaluate the tools and
methods with the

partners

7. Develop and deliver a
how-to guide to screen,
identify and substitute
less toxic chemicals in
cleaning and
maintenance products

8. Do a similar longer-term
project in Manitoba?




Think Jjustee

With thanks to Ken Geiser, formerly at Umass
Lowell, Toxics Use Reduction Institute



