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Overview

Definition of substitution
Principles of hazard-based assessment tools

Two hazard-based chemical assessment tools:
CleanGredients
Green Screen for Safer Chemicals

Some examples of how these tools are used
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What is substitution?

Chamicals
[focusof
the Green

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” .

Okopol and Kooperationsstelle Hamburg, 2003
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Principles of Hazard-based chemicals assessment and

comparison tools:

1. Based on principles of Green
Chemistry..

"most effective way to reduce
exposure risk is to reduce
inherent hazard”

2. Useful approach for chemical
comparisons in same product
groups

3. Animportant tool in the
substitution toolbox
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Reduce Hazard

Risk = Hazard + Exposure
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Two hazard based chemical

assessment tools

The Green Screen for
Clean Gredients Safer Chemicals
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Genesis of the Green Screen for Safer
Chemicals and CleanGredients

US EPA Design for the

Environment (DfE) Program — promoting Greener Chemic  als

DfE Formulator Program DfE FR Partnerships

#1 Question: Is
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CleanGredients: hazard comparison
across same functional group

www.epa.gov/DfE/

Cleaning Product
Formulators

=39 Party, e Authorized and
Raw Material ' &9 overseen by:

Suppliers

Green Screen for Safer Chemicals




The Green Screen Method

Builds on USEPA DfE hazard assessment for flame retardants
4 benchmarks define hazard endpoints and levels of concern (thresholds)
Open, transparent and publicly available

Drives innovation/defines safe chemicals

[Download at: www.cleanproduction.org/Green.Greenscreen.php]




Benchmark 1 incorporates REACH authorisation
criteria , degradation products

a. PBT = high Persistence + high Bioaccumulation +
high Toxicity
b. VvPvB = very Persistent + very Bioaccumulative
c. VPT or vBT = (very Persistent or very
Bioaccumulative) + Toxic
d. high Human Toxicity _for any “priority effect”
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Assessment of 3 Flame retardants used in TVs

Chemical Reason for Benchmark Final Benchmark
Breakdown products:
DecaBDE pentaBDE = PBT, vPvB, vPT, vBT, + H- Benchmark 1: Avoid -
and its breakdown endocrine -- Benchmarks 1(a),(b),(c) Chemical of High
products octaBDE = VPT + H-developmental -- Concern
Benchmark 1(c)
BPADP (or BAPP) Breakdown product (and formulation Benchmark 1: Avoid -
and its breakdown contaminant): bisphenol A -- high concern Chemical of High
products for endocrine disruption -- Benchmark 1(d) Concern
Chemical constituents: high
persistence or bioaccumulation and
RDP moderate or high toxicity (but not for priority| Benchmark 2: Use but
and its breakdown effects) -- Benchmarks 2(a), 2(c) Search for Safer
products - Breakdown product: phenol -- high Substitutes
toxicity (but not for priority effects) --
Benchmark 2(d)

Interest in Green Screen is growing

* Washington State used the Green Screen to assess the
availability of safer substitutes to Deca-BDE use;
influential in passing state-based phase out legislation for
PBDEs

* HP using Green Screen methodology to assess
availability of safer substitutes to TBBPA

* Wal-Mart using Green Screen approach for new
chemicals assessment tool




Wal-Mart’'s Chemical Intensive Products (CIP)
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Bring up the Bottom Now establishing lists,
Wal-Mart encourages/requires  weighting factors and software
vendors to screen all CIPs development tool for buyers to
against defined lists that meet assess suppliers’ CIPs

Benchmark 1 criteria to move
out of the most hazardous
chemicals

The Green Screen Approach:
Concurrent Strategies for Greening Chemical Invento ries
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