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Establishing Extended Producer Responsibility (EPR):
exposure to halogenated chemicals emerged as a
critical issue (focus on BFRs & PV(C)
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¢ 2 Major catalysts for focus on

halogen free electronics

Respon5|b|I|ty for end of life management of
oroducts.

mplementation of existing regs (RoHS 1) and
anticipation of new regs (RoHS Il, REACH, state
policy bans).

Expectation of increased demand for greener
Eroducts (institution purchasers specifying
alogen free).

NGO campaigns documenting dioxin and BFR
contamination and exposure.

Toxicity of halogenated FR alternatives




The path towards halogen free electronics

1. Corporate commitment to replacing
brominated and chlorinated compounds

2. Establish strong bromine/chlorine supply
chain standards

3. Secure policy to level the playing field

4. Establish tools and resources that promote
safer substitution, ie design out flame
retardants and or use inherently safer
chemicals




1. Corporate progress towards halogen free
(major computer and television companies)

Restrict all chlorine/bromine based
compounds in all products

Restrict BFRs in all products

Restrict PVC in all products

Partial restriction of PVC and BFRs
(some applications, certain
compounds)

Apple (almost fully transitioned out)

Acer & Lenova(2009), Samsung,
Fijitsu Siemens &LG (2010), Dell (date
uncertain)

Acer & Lenova (2009), Samsung, LG
&Sharp (2010), Dell (date uncertain)

Hewlett Packard, Phillips, Toshiba,
Sony, Panasonic




2. Supply chain standards

Reduction strategy: Replacement
target specific strategy: target

Halogen free

applications of bromine and e

BFRs (deca, TBBPA) chlorine at the
& PVC elemental level




Strictest 0 ppm elemental Br and CI given residue contamination issues in the
(Greenpeace position) supply chain, not currently possible to
engineer to this specification for most
suppliers, common test methods do not
detect below 50 ppm

Strict 900ppm elemental Brand implementable, verifiable, possible to
Cl (Apple spec) engineer, but still difficult to get
legislator/ supplier buy in

Loose 900ppm compound forms implementable, difficult to
of Br and Cl in flame independently verify and measure,
retardant and PVC reliant on supply chain declarations, Br
applications only (IPC and Cl continues to be used in large
proposed standard) volumes, possible to get

legislator/supplier buy-in

Loosest 1000ppm for TBBP-A and  implementable, difficult to

Phthalates (RoHS | independently verify (almost impossible
approach on PBBs & to verify phase out of reactive TBBP-A ),
PBDEs) possible to engineer, possible to get

legislator/supplier buy-in



Why Apple standard is so significant

Acknowledges the risk of all chlorinated and brominated
compounds in electronics (very strong message to the
chemical industry) and their use in many different
applications.

Establishes a threshold that closes the door on intentionally
added BFRs and all uses of PVC (BFRs perform typically at a
50,000 ppm level, reactive TBBP-A cannot be verified at
compound level).

BFRs cannot be substituted with other halogenated flame
retardants.

Can be independently verified and measured (does not rely
on supply chain declarations)

Leverages best practice (elemental approach established in
RoHS | for lead)



3. Establishing policy: REACH vs. RoHS?

1. Keep the REACH process
separate from the RoHS Review.

We are strong supporters of REACH
as the overarching chemicals
regulation. However for chemicals
regulation in the electronics sector,
RoHS is the most appropriate legal
instrument. REACH will be a very
slow roll out of chemicals policy for
all sectors not just the electronics
industry. It is not a matter of double
regulation: REACH regulation for
these particular applications is not
yet in place, while RoHS is.
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2. Strengthen the RoHS Directive.

As a priority, a revised RoHS should
target the phase out of elemental
bromine and chlorine in electronic
products as well as the phthalates
used widely in PVC plastics. All
these chemicals are known to
disrupt the reproductive and
hormonal systems and present
exposure risks to workers in
manufacturing and recycling
plants.
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Substitution Principle (foundation of RoHS)

Whereas:

(6) “... the most effective way of ensuring the significant
reduction of risks to health and the environment ... is the
substitution of those substances in electrical and
electronic equipment by safe or safer materials.”

(11) “Exemptions from the substitution requirement should
be permitted if substitution is not possible ... or if the
negative environmental or health impacts caused by
substitution are likely to outweigh the human and
environmental benefits of the substitution.”



4. Establish tools and resources

e Tools for institutional S| T
p urc h asers : Green Eléctronics Made Easy
— Purchasing specifications
— EPEAT—green product
registration
e Tools to assess the
inherent hazard of
chemicals and promote
green C hemist ry Plastics Scorecard for Enclosures (v. 2.0 beta)

e Tools to evaluate Level3 Level 4 Level 6
alternative materials




THE GREEN SCREEN FOR SAFER CHEMICALS:
Evaluating Flame
Retardants for.-TV-Enclosures
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USEPA DfE Flame Retardancy Partnerships

Furniture Foam (pentaBDE) and Printed Circuit Boards (TBBPA)
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TABLE 3: Threshold Values for Each Chemical Hazard Included in the Green Screen

Hazard

Very High (v}

High (H]

Moderate (M)

Low (L}

Environmental Fate

Persistence—P
{halfife in days)'

» Soil or sadimant
=180 days; or
+ Water =80 days

B

B

Soil or sediment =60 to 180 days;
Water =40 to 80 days; or

Potential for long-range environmen-
tal transport

« Soil orsediment 30 to 60
days; or
- Water 7 to 40 days

« Soil orsediment
<30 days;

= Water <7 days; or

+ Ready bio-
degradability

Bioaccumulation

« BCR/BAF >5000; or
» Absent such data,
log K, =5

»

a

BCF/BAF =1000 to 5000;
Absent such data, log K_, »4.5-5; or
Weight of evidence demonstrates

BCF/BAF 500 to 1000;
Absentsuch data, log K,
445 0r

« BCF/BAF <500; or
« Absant such data,
log K, <4

B

GHS Category 1

GHS Category 2 or 2

Potential —B" bicaccumulation in hurmans or wildlife | - Suggestive evidence of
bicaccumulation in hu-
rmans or wildlifa
Ecotoxicity
. 7l | z "n’. - . - B . _ /| ~ .
Acute AquaticToxiclty' LC/BC1C,, <1 mal; or LG, ECIC,, 1-100 mg/1; or LCEC 1T,

=100 rmgdl

Chronic Aquatic Toxicity'

NOEC <0.1 rmagdl; or
GHS Category 1

NOEC 0.1-10 mg/l; or
GHS Category 2, 2or 4

« NOEC =10 mg/l

Human Health

Carcinogen icity *

a

*

»

a

a

*

»

Evidence of adversa effects in humans;
Weight of evidence demonstrates
potential for adverse effects in humans;
NTP known or reasonably anticipated
to ba human carcinogan;

OSHA carcinogen;

U5 EPA known/likely (probabile);
Califormia Prop 65;

IARC Group 1 or 24;

EL Catagory 1 or 2;or

Suggestive animal studies;
Analog data;

Chemical class known

o produce toxicity;

« US EPA suggested
evidence (possibla);

IARC Group 2B;

EU Category 3; or

GHS Category 2

.

-

.

-

- Mo basis
fior concern
idantifiad or

= lARC Group 2or4

« EU Draft List—Category 1
or 2:or
« Japanesa list

« GHS Category 18 or 1B
- Evidence of adverse effects in humans; | - Suggestive animal studies; | Mo basis for concern
- Weight of evidence demeonstrates po- - Analog data; identifiad
tential for adverse effects in humans; = Chemical class known to
Pk e oy e o [ « EU Category 1 or2;0r produce toxicity;
« GHS Category 18 or 1B = EU Category 2; or
« GHS Category 2
» Evidence of adversa affects in humans; | « Suggestive animal studies; | Mo basis for concern
- Weight of evidence demonstrates - Analog data; identifiad
potential for adverse effects in humans; | « Chemical class known to
= NTP Canter for the Evaluation of Risks produce toxicity;
FRRCo uck oeiteici by 1o Human Reproduction; « EU Category 3; or
» California Prop 65; « GHS Category 2
» EU Category 1 or 2; or
-+ GHS Category 18 or 1B
« Evidence of adverse effects in humans; | - Suggestive animal studies; | Mo basis for concern
+ Weight of evidence demonstrates po- = Analog data; or identifiad
tential for adverse effects in humans; « Cherical class known to
Developmental toxicity* + NTP Center for the Evaluation of Risks produce toxicity
to Human Reproduction; or
= Califomia Prop 65
=+ Evidance of adversa effects in humans; | « Suggestive animal studias; Mo asis for concern
or « Analog data; identifiad
» Weight of evidence demonstrates « Chernical class known to
Endocrine Disruption® potential for adverse effacts in humans produce toxicity;
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Green Screen for Safer Chemicals:
Benchmarks

Banchmark 1:

Avold—Chemical of high concern
Banchmark 2:

Lise but search for safer substitutes
Benchmark 3:

Banchimark 4:
Prefer—Safer chemical

mnis

chemical

E?ﬂffh reacly bioolegradability fow P+ 1aw B+ low Human Tookd ty + low Ecot ool ty
3 oftN= 4+ adational ecotosclty endprints when avallable)

Prefer—5afer Chemical

If this chiemical

BEMCHMARK 2
and Its brazk-
3. mederate P or moderate B LTI pOSMICES
pass all of these
b moderate Eooto City criterla, then
. moderate Human Toxkity PPV o o
d moderate Flammability or moderats Exploshenssness 4 Benchmark 4
Use but 5till Opportunity for Improvemnent

It this chemical
and Its braak-

A, mederate P+ moderate B+ mocerate T dp‘?;:“allff;:t':;;i
oclerate Human Toadcity of micderale Ecobodcl
s i " criteria, then
b, high P +high B e o o
. (high P+moderataTior ihigh B+ moderataT) Benchmark 2
o mosderate Human Towkity far any pricity efect of high Hurman Toxdcity
e

. high Aammability or high Explosivenass

ITthis chiemilcal
and Its brazk-
a. PET:high P+ high B+ highT' (high Hurran Toxicity® or high Ecotoxlcity) g:f:‘llllﬂ'nﬁ:gz
b vPvE: very high P +very high B Criberla, then
. WPT WP +high Tjor vET (vE + nigh T) rriave an to
. high Human Towdclty for any priority efect’ Benchmark 2
Avold—Chemical of High Concemn
FOOTHOTES: ABEREVIATICIMS:
1 Tamizity =T m b tosicity and scstos icity B = bicaccumalstion Pepersistence
2 Hurmrian Taxicity = priority effects (see below) or acube tosi gy, immune T=hurnan toxicity ared scotomicity

systern of ongan effects, sersitization, skin corrosion, or spe damage vB=iiery biosccurnulative vP=very parsistent

3 Priority Effscts = cancinogenicity, muagenicity, rsproductiee or



Green Screen was Used to Assess Flame
Retardants Commonly used in TV Casings

TABLE7: Green Screen Benchmarks for Phosphorous-based and DecaBDE Flame Retardants

Chamical CAS# Reasons for Benchmark Banchmark Achievad

Breakdown products stop decaBDE
at Banchrnark 1:
DecaBDE + pantaBOE = PBET, vPvB, vPT vET, and high Benchmark 1:
and its braakdown 1163-18-5 concern for endocrine dismuption— Avold—Cheamical
products Banchmarks 1{a),(b),(c),id) of High Concarn
« octaBDE = wPT and high concern for
developmental toxicity—Benchmark 1(c),(d)

Breakdown product and formulation

BEFADP/BEAPP @i bisoh | & is of hiah Benchmark 1:
and its breakdown 181028-70-5 | Contaminant, bisphanol A, is of high concern Avoid—Chemical
duct for endocrine disruption—stopping BFADP f Hiah C.

prociucts at Banchmark 1{d) of High Loncern

« Chemical constituents have: high persistence
RDP ar high bicaccumulation and moderata’high
a1 touicity (but not for pricrity effects)—
-l Egﬁiﬁuwn I in e stopping RDP at Benchimarks 2(a) and 2(c)
+ Breakdown product, phenol, has high systemic
affects—stopping RDP at Benchmark 2(d)




Who has applied the Green Screen?

Government agencies in support of policies to
identify and substitute chemicals of high
concern

— Flame retardants
— Toys

OEMs to ensure the availability of safer
alternatives (flame retardants)

Retailers to screen products for use by buyers
Publications on green chemistry metrics



The Green Screen Method:
Currently Applying to FRs used with Printed Circuit Boards (DfE)

Builds on USEPA Design for the Environment hazard assessment protocols
Considers significant transformation products

Expand hazard considerations (includes endocrine disruptors)

Highly protective of human health and the environment

Focuses on comparative hazard assessment across similar functional use
(not risk assessment)

Defines green chemicals

Scientifically based

Open, transparent and publicly available

Drives continuous improvement and innovation




The Green Screen Approach:
Concurrent Strategies for Greening Chemical Inventories

Aim for the Top
Prefer chemical products that are
fully assessed and that have low

hazard and lifecycle benefits

Process of continual improvement; toward
more data and better understanding of what
is green and sustainable

.

Bring up the Bottom

Screen all chemicals against criteria for
adverse impacts to human health and
the environment to move away from the
use of the most hazardous chemicals




Today there are simply not enough alternative
substances in the lower tier to serve as
substitutes for chemicals of high concern. One
leading green chemist claims that 65% of
hazardous chemicals do not have green
chemistry alternatives.

Ken Geiser, Comprehensive Chemicals Policies
for the Future, November 2008
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