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Overview

 The US EPA Design for the Environment
(DfE) Partnerships and Related Initiatives

— Green Chemistry and the DfE Approach

— DfE Projects and Related Initiatives
e CleanGredients™
e Furniture Flame Retardancy Partnership
 The Green Screen for Safer Chemicals
 Flame Retardants in Printed Circuit Boards
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A Goal of Green Chemistry

IMPROVED HEALTH & QUALITY I\.
1/;“

& OF CHEMICALS

LEVEL of INHERENT HAZARD
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What i1s a Sustainable Product?

‘Cradle to Cradle’ Design
— Meets market requirements

— Positive social effects (for individuals and
communities)

— Safe for human and ecological health

— Sourced from renewable or repeatedly recycled
materials

— Sourced from renewable energy

— Designed for safe, productive return to nature or
iIndustry

— Recovered and recycled at highest quality after use
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The Path to Green Chemical Inventories
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(“Known Bads”)

Knowledge Gaps

Mixed hazard properties
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Reactive
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U.S. EPA DfE Partnership Approach

 Engage diverse stakeholders in a common effort

 Provide needed information in a format that facilitates
decision making (informed substitution)

* Protect confidential business information through third
party review and careful design of information presentation

« Use EPA chemical information, models and new chemicals
criteria

e Focus on hazard and not risk
e Tap into market mechanisms for promoting
environmentally preferable products

— DfE Formulator Program— product recognition
— CleanGredients — ingredient review and listing
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DfE and CleanGredients™

http://www.cleangredients.org

A database of Industrial & Institutional (1&1) cleaning
product ingredients and their characteristics* to:

* help formulators identify ingredients that may be
useful for green product formulation

e provide opportunity for raw material suppliers to
showcase their ingredients with especially positive
environmental and/or human health and safety
attributes

* By characteristics we mean functional properties such as critical micelle concentration,
physical properties such as biodegradability, and associated human and environmental
health toxicological information.
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DfE’s Furniture Flame Retardancy Partnership

Multi-stakeholder effort

Focus on providing information on
alternative ways to achieve fire
safety in upholstered furniture

www.epa.gov/dfe/pubs/flameret/ffr-alt.htm

Results

Furniture Flame Retardancy Partnership:
Environmental Profiles of Chemical Flame-Retardant
Alternatives for Low-Density Polyurethane Foam

* Did not perform Phase Il work to
assess other FR technologies such as
barriers or fabric backcoatings due to
uncertainty in planned CPSC national

flammability standard.
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Innovation: Furniture Flame Retardancy

Partnership Table 4-1
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M
H=
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Screening Level Tﬂﬂml.ng}' and Exposure Suminary

P = Yedfor pure chemical
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Challenge: where we left off...

* Which flame retardant is better? (Outside DfE scope)

 How would you evaluate and compare barriers and

backcoating or inherently flame retardant alternative
materials? (Drivers changed — did not address)

« Ammonium polyphosphate (coated on various fibers)

» Boric acid and Zinc borate (coated on cotton fiber)

» Cellulosic fiber containing silicic acid (Visil®)

» Fiberglass

* Meta aramid fiber (Nomex®)

* Melamine fiber

* Modacrylic fiber (polymer contains antimony trioxide)

» Oxidized PAN (PolyAcryloNitrile) fiber

o Para aramid fiber (Kevlar®)

» Polyetherimide resin

» Vinylidene chloride fiber

* Proprietary 1: Inert polymer coating (can be used on cotton woven
substrate) (VersaShield II)
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Which Flame Retardant is Better?
The Green Screen for Safer Chemicals

« Guidance for selecting greener THE GREEN SCREEN FOR SAFER CHEMICALS:

chemicals Evaluating Flame
« Case Study: FRs used in Retardants for T'V:Enclosuressssas

e 1

television casings
— decaBDE,

— RDP

— BPADP

Download at: http://www.cleanproduction.org/Green.Greenscreen.php
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Green Screen for Safer Chemicals:
Benchmarks

Banchmark 1:

Avold—Chemical of high concern
Benchmark 2:

Lise but saarch for safer substitutes
Benchmark 3:

Banchmark 4:
Prefer—Safer chemical

s

chemical
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TABLE 3: Threshold Values for Each Chemical Hazard Included in the Green Screen

Hazard

Vary High iv)

High (H)

Modarate (M)

Low (L)

Environmental Fate

Persistence—P
(half-life in days)!

« Soil or sadimant

=180 days; or

« Watar =50 days

Soil or sediment =60 1o 180 days;
Water =40 to 80 days; or

Potential for long-range anvironmen-
tal transport

Soil or sediment 20 to 60
days; or
Water 7 to 40 days

+ 50il or sedimeant
<30 days;

« Watar <7 days; or

« Ready bio-
degradability

- BCF/BAF =5000; or
+ Absent such data,

.

-

BCF/BAF = 1000 to S000;
Absent such data, log K_, =4.5-5; or

BCF/BAF 500 to 1000;
Absent such data, log K,

.

-

« BCF/BAF <500 or
= Absentsuch data,

GHS Category 1

GHS Category 2ar 2

Bisaccumulation log K, =5 + Weight of evidence demaonstrates 4-4.5;0r log K, <4
Potential—B' bigaccumulation in hurmans or wildlife | + Suggestive evidence of
bicaccurmulation in hu-
mans or wildlifa
Ecotoxicity
- /| | 3 ;'l N . - f - fl: . - | - /| -
Acute AquaticToxiclty' LCEC 1T, <1 ma/l; or LC, /EC,,/IC, 1-100 ma/l; or LG, EC,/1C,

=100 mgyl

Chronic Aquatic Toxicity'

.

NOEC <0.1 mgd; or
GHS Category 1

MNOEC 0.1-10 mig/l; or
GHS Category 2, 3ord

.

= NOEC =10mg/l

Human Health

Carcinogen icity *

.

-

.

.

Evidance of adversa affects in humans;
Weight of evidence demonstrates
potential for adverse effects in humans;
MNTP known or reascnably anticipated
1o be human carcinogean;

OSHA carcinogen;

US EPA knowndlikely (probatla);
Califamia Prop 65;

IARC Group 1 or 24,

EU Category 1 or 2;or

Suggestive animal studies;
Analog data;

Chemical class known

to produce toxicity;

S EPA suggested
avidence (possibla);

IARC Group 2E;

EU Category 3; or

GHS Category 2

.

.

« Mo basis
fior concern
identified or

+ IARC Group 3ord

« EU Draft List—Category 1
or2; or
- Japanese list

+ (GHS Category 14 or 1B
=+ Evidence of adversa effects in humans, | » Suggestive animal studies; Mo basis for concern
+ Weight of evidence demonstrates po- = Analog data; identified
tential for adverse effects in humans; = Charical class known to
Mutagenicity/ Genotaxicity* » EU Category 1 or 2; or produce toxicity;
» GHS Category 14 or 1B « EU Category 3; or
« GHS Category 2
«» Evidence of adversa affects in humans; | « Suggestive animal studies; | No basis for concern
-+ Weight of evidence demonstrates - Analog data; identified
potential for adverse effects in humans; | « Chemical class known to
-+ NTP Center for the Evaluation of Risks produce toxicity;
REpEoCuCEve ooy to Human Reproduction; = EU Category 3; or
- California Prop 65; « GHS Category 2
« EU Category 1 or 2;0r
« GHS Category 14 or 1B
» Evidence of adversa affects in humans; | « Suggestive animal studies; Mo basis for concern
» Weight of evidence demonstrates po- « Analog data; or identifiad
tential for adverse effects in humans; - Chemical class known to
Developmental toxicity* + NTP Center for the Evaluation of Risks produce toxicity
to Human Reproduction; or
= Califomia Prop 65
+ Evidence of adverse effects in humans; | - Suggestive animal studies; | Mo basis for concern
or = Analog data; identifiad
« Weight of evidence demonstrates « Charnical class known to
Endocrine Disruption® potential for adverse effects in humans produce toxicity;
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TABLE = Threskicld Values for Each Chermical Hazerd Included im the Green Soreen contirued

—FAammabla Liquids

Hazard Nary High wi HyghiH Mockarata (M) Lioww (LY
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i of aviene danoreirabas [ Ehn'nl-:ai dass knowTiin
portmilal for advarse sfacis inhunans producs toekdiy
+ L0, 53 meafi] bod ywskahi doval); s« LDy, 502005 megyleg boddy- | Mo basks for concam
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voral, el of Inhalationg s LE"I'EP.i.BrImmI:.'H.:.:u:I-:q.u-EI.lhﬂmm f ' 5 2-20 M (va il
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. GI'E-CI'IigII!.' Zord
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&l For ahvarsa effecis in humarg; | - Ehﬂ'nl-:i fa L et R ]
Sansitization oftha Skin portant
o Resplratory Systam . E'HS-I:EG?:'IT T1—1skin or repl Eiong; producs teckdiy
+ PosHve rasponsas in prdicibes Himan
Rup it Ireult Fatch Tests (HRIPT) (skin)
+ EvMencoof avarsa effece in humang | « Suggesiiva animal studies; | Mobask forconcam
o « Bralngdata; or Hermiisd
T e . Weslght of avhdence damo reiratas . Chamiza dass known o
poismitalor adearss afacis inhumans proaducs inckhiy
+ EvMencoof avarsa affece in humang | « Suggesiiva animal studies; | Mobask forconcam
. of e b an e damoroirates o Bral g dika; demiisd
pvianit bl for agvarss effscis in humare; | « Chembcd dass knowmio
Systam|c Tomlchty, Or gan Effects + GHECaagory 1—ogan'sysismic produce tmakchy;
il sinils o repsatad sepoeUnG towdkc iy Folbow ing singlacr mpastad « GHECasg oy 2 or3 drdls
E et ol SUPOSUNE; OF
« Cabagory I repaated
SHPOSLNE
PhskcalChemlcal Propsiries
e + GHECatagony: Uretable ax ploskies or « GHE Caimgory: Hobasks far coresm
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+ GHECIzgony 1—Flammabk Gasgs; « GHE Caiggory 2— Mo Easks for coream
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Summary of Green Screen Modifications to
DfE Approach

1. Modified Thresholds
— Added a 4t level ((very) vP and vB) for persistence and
bioaccumulation potential consistent with REACH
2. Additional Endpoints
— Added endocrine disruption as an endpoint
— Added flammability and explosiveness as endpoints

3. Evaluated predicted and known degradation
products along with the parent compound

— Degradation products weighed as heavily as the parent
compound in final evaluation



Case Study: Comparing Flame Retardant
Chemicals Used in Television Casings

tapLe  Gresn Scresn Benchmarks for Phosphorous-besed and Decall IE Flams Retardants

Chesrrdeal CAS ® P sescws ran for Bl nchimran ke B arc hranrke A hl v
EBrmud cown praduce ricp daceBDE
sk Barschmark 1:
Cia=sBDE + pareaB0E = PET, w8, T vET, ard high
ared rin brashdcwn 1185155 cencarndor aredoo ra diinapi cr—
pre=duc Bhan chrranrken 1m0, =i

+ octeBDE = FTwnd high carecam Fer
davala prrven il i oot y—Ban chimork: 1]

EBrakd covn praduct mred fermalsion
BRADP/BAPP cervisminars, biphand A, is cfhighcarcam

ared o brashdzwn 1912 E-T9-5 L . .
fer andocrna durnupiion —ricppireg BRADP
produca i Banchrmark 1
+ Chasrdcal zaraimsane heex high parsirience
ROP #rhy'lbi-:lmrld-i-:ﬁmdrrn:h“'l'ligh Bared b
. daby for pricrcy afeci)—
red it Ereskdaen 15219 tooi b (uk ot or priaricy Use bt Semrch 2
= I:::n—dll.m m-H:mHH:FHB.r-:l'm arks 2|l mnd 3c) 5 ihtil £

Fﬂa:hn, I'rCI'.l'IH hrgl‘.l.l T
sffachi—iopp Hf“

« Of the 3 FR chemicals, only RDP passed all criteria under Benchmark
1 of the Green Screen.

* An integral element of the Green Screen is taking into account
potential breakdown products.
— The other FRs scored lower because of concern for degradation products.

 While RDP is not a “green chemical” per se, based on assessment via
the Green Screen, it is a safer chemical.



s Flame Retardants in Printed
'ﬁﬁil Circuit Boards Partnership
US.EPA Drivers

Latest FR Partnership

 Industry need for information on flame retardants

— Highest volume brominated flame retardant used in
printed circuit boards - at approx. 330 million
pounds/year (Tetrabromobisphenol A/TBBPA)

 Concern by some stakeholders over
environmental impacts and combustion by-
products

GreenBlueQ



DfE: Flame Retardants in
Printed Circuit Boards

169,87 5930 °
005, 4% 01345

Goal:

e To identify and characterize commercially available flame
retardants and their environmental, health, safety and
environmental fate aspects in FR-4 printed circuit boards

* Apply life-cycle thinking to consider hazards and
exposures including degassing and combustion

 Use EPA New Chemicals Program criteria to evaluate
hazard and environmental fate concerns

GreenBlueQ



Partnership Test Materials

= cg/0=5530 °
005, 4% 01345

Flame Retardant Chemicals Laminate Materials
Conventional FR-4 Laminate

ITEQ IT140G**
ITEQ IT155G**
Nelco 4000-7EF*
Shengyi S1155**

* Included on original INEMI List Only )
** New on INEMI List GreenBlue

e Supresta Fyrolflex PMP
 Dow Proprietary Chemical

* TBBPA . NanYa NPG-TL
« DOPO « NanYa NPG-170TL
e Melapur 200 (Melamine * Hitachi BE-67G(R)
Polyphosphate) * Isola DE156
: e Isola IS500*
e Clariant OP930 . TUC TU-642*
(Phosphinate) . TUC TU-742
o Silica « MEW R1566W
 Aluminum Hydroxide * ITEQIT170G*



DfE: Flame Retardants in
Printed Circuit Boards

e p po L
: 159,87 9530 °
005,42 01345

STATUS

Chemical Reviews — Hazard Assessment
v FIRST DRAFT COMPLETED

Combustion Testing
? Under negotiation ($, ownership)

Partnership Report — Life Cycle Considerations
? Under development

GreenBlueQ



DfE: Flame Retardants in
Printed Circuit Boards

169,87 5930 °
005, 4% 01345

Innovation

* Revised format for summarizing chemical hazard
iInformation and justifying levels (H/M/L)

e Proposed combustion study (2 phases) using
guartz reactors and cone calorimetry to compare
potential end-of-life impacts (concern for
uncontrolled combustion)

GreenBlueQ



Report DRAFT ONLY - Chemical Summary
Assessments

52  Chemical Summary Assessments

Record ID: Tetrabromobisphenal 4 CAS Mo, 79-54-7
MYW: 545588
Br = Br MF: C H E:0
| e Physical F-!u:ms:
HO H MNeat Solid
Use: Flame retardant, additive o
Br Br peactive
SBILES: Ocle(Brlec(oz lBr)C{CY CleZon By ) 0d Brlc2
Mamwe: Phenol 4.4'-(1-methylethylidens his[2 5-dibromo-
Symongynee: Tetrabomobisphenol 4, TEEPA ;4 4" -Tsopropyhde nebis( 2 A-dbrormophenol)
Lif:-Cycle Coneiderations: TEEFAL 1s used as both an additive and reactive flame retardart ina wide variety of elbctronic equipmernt. s mdicated m Section
5.2, TEBA 15 most conmmonlyused as a reactive flame retardart mPCEs and s ncorporated ito this product tlooush chenucal reactions with the epoxy resin,
Potertial exposare cp release # TEEPA patimalates may oomy during dust fonming cperations doring s manfactore cr subsequent badimgfanloading, transfer,
o mixing operations (those that ocourbefore s ineorporation o the epoxy resin). Depending on the method of marmfactuore, thee may be unreacted TEEP A
presert m the epoocy resins and therefiore, fiee TEEPA may also be present i the lammate and PCEs subsequently produced. The armonnt of fiee TEEPA is
zenerally aticipated to be relatprely losar when # 15 used as a reactive flane retardant althouzh quartitative dataon the amoant of free TEEPA presert m PCEs 15
ourrertly limted. The folleing studies are represertative (also see section 6.2, Zellstromm and Jansen (1995 fourd approxpnately 0.7 mucrosrans per gramin a
basic extraction of PCE filings fiom an ofthe-shelf product purchased in Sareden [approcimately 4 mucrograms per gram TEEPA wsed). Edractonof'a prepreg
samnple with anuniderntified crzanic sobrert did not lead to the detection of free TEEPA (PSR, 2008).

Felease of free TEEPA may ocour daving the disposal cf PCEs. TEEPA has bean detected mthe aiv of electronic wmoweling plarts (Sjodin et al, 2001, 2003,
although these facilties also recyrled products where TEEPA 15 used a5 an additive flare retardart. Although s water sohabality is low under neutral condttions,
it rmay be released fiom PCEHs m landfills that come m cortact wnthbasic leachate. The potertial for TEEPA and other conpounds to be released fiom the
mcineration or openbarrung of PCEs 15 dismussed m Section 6.1,

Teirabronwhizphenol A
PROPER TY'ENDPOINT | DATA | REFERENCE DATA QUALITY
PHYSICAL/CHEMICAL PROPERTIES
Plelting Poind {“C) 206 (Estirnated) EFI
121 (Measared) WHO, 1995, Alhemarle Corporation, 1999 |Inadequate, the submutter corrument

GreenBluei’j}



Teirabronwhizphenol A

PROPERTY/ENDFOINT DATA REEFERENCE DATA QUALITY
indicated that the measrermert wras
perforned onthe corumenrial
product which was not 100% puare.

B oiling Poind {°C) Decomposes & 316 Stenger, 1972, WHO, 15595 Adequate, TEEP A will decompaose
[MMeamred) lbefore boiling based on
easurements onthe conwnereial
product, which may not have been
100%, pare.
Vapor Prezsure {m He) =8.%:107 (Measured) Lezotte and Mion, 2001 Adequate
=] (Meamrad) WHO, 1995 Hardy and Smith, 1959 Inademate
Waler Solubility (/L) 1. 210" (Estrnated) EFI

4810 to 8210

HOTOE, 2000, Subrtted confiderntial

Inadequate, the measured water

[Meamred) stody sohbilities were dependert on the
flonar rates though the cobnn
Higher flowr rates gave higher
sohbilities, which indicate that the
flovar rate dependency is not cansed
by a faihire to reach equilbrmom.
The stady wras properly perfoemed,
and the achaal water sobibility is
probably near this range.

14810 at pH 5 MacGregor and Npomon, 2002, Subnutted Inadequate, the sanples were not

12810 at pH 7 confidential study assessed for the presence of aolloidal

2Hx10 st pH S material before anabrsis.

[MMeamred)

T210" 4 157 WHO, 1995 Inademate, study detals and test

4.16x10 at 25 °C 1710 conditinns were not available. The

at 35°C [(Measured) oxgnal sudy was m an wpublished
repoat subpitted to the WHO,

GreenBlue




Tetrabronwhizphenol A
PROPERETY/ENDPOINT DATA REFERENCE DATA QUALITY
Log K,.. 12 (Estimated) EFI
4 553 (Measured) WHO, 1995 Inadequate, shady details and test
conditions were not availahls. The
orginal shady was m an wmpablished
report subrnitted to the WHO.
5.905 (Meanrved) MacGregor and Niwon, 2001 ;, Subnuttad Adequate
confidential study
Flammahility (Flash Poind} Mo data
Explosnaty [nast Explosivty: Cloarelrarall and Ells, 2007, Subratted Adequate
IMainonn Explosion confidential study
Pressure (P 1= 7.7 bar,
Blaxivoun Rate of Pressure
Fise (dPidt), . =379 bars,
E. Wahe = 105 barmis
(ereak explosion)
[Measurad)
pH Ho data
PROPERTY/ENDPOINT DATA | REEFERENCE DATA QUALITY
ENVIRONMEMNTAL FATE
Transpont The estimaied waier zohubility of 1.2x10° £/L, vapor pressure of =10 1T, and estimaied K, _of 56107
indicaie that TBBPA will pantition predominantly to z0il and sedinent. The estimaied Henry's Law
constant of 2.3 1x10™ atme-m” muole indicates that TEBPA will ot volatilize from water o the aimosphere
The estimaied K, of 5.6x10° indicaies that TEBEPA iz not anticipaied i mizrake through zoil indo
groumdwaier and ako has the poiendial to adsorh o sediment.
Henry’s Law Constant (25110 (Estimated) EFI
- HLC {atm-m ok}
Sedineni/Sodl 5810 (Edimatad) EFI
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Tetrabronwhisphenol A

PROPERTY/ENDPOINT

DATA

REFERENCE

DATA QUALITY

K,

rk =240
[Mleamired)

Lemotte and Hiwow, 002, Submitted
confidential study

tE, =75andpE . =85
[Mleamired)

WHO, 1995

Inadequate, stady details and tast
conditions were not available. The
original shudy weas in an wpublished
report subnutted to the WHO,

Bicacoumulation

LOW: The messured fich BCFz are lezz than 1000,

Fish BCF

13,550 (Estinated)

EFI

30485 [ Qprnus anpio)
[Mleamired)

CITL, 1992, CERLT, 2006

A BCF [ Pinephalus
promelas) of 1200 wras
meanred based ontotal 'C
radioactivity; howrever,
extraction and thm layer
chromatograph of the
residhie m the body of the
fish determmed that anly
24 9% of'the "'C
radioactivitywas due to
TEEFA, withthe remainder
due to metaboltes, ovng a
BCF of 300 for TEER A,
Elirmination half~-life = 24
hours fortotal iC
radicactivity. (Meamred)

Fackler, 193, Submitted confidertial
study

Daphnids BCF

Green Algae BCF

GreenBlue



Tetrahronwhizphenol A

PROPERTY/ENDPOINT DATA REFERENCE DATA QUALITY
Earthworme BCF Ho data
Meiahokizmin fich Ha data
Perzicience MODERATE: Fxperimenial aerohic hiode pradation siudies m zoil and sedment mdicaie that the asrohic

primary hodegradation half hife 3z leer than 180 days, but not lezs than 6 dayz. Fxperinental anasrahic
hicdegradation studies in zoil and zedmentindicate that the anasrobic primary hiodegradation half it iz
lezz than 6 days. Mineralization wnder hoth aerobic and anaerohbic conditions in z0dl and sediment iz ow,
indicating that persizient depradadion produck are fimeed. Anexpe rimendal photolyzic hkalf-hil of 74
mimuies at pH 7.4 in wakerindicaies that TEBPA may photohze rapidly; howewer, i iz not andicipaied o
partition significandly towaier. Abhough adequaie expermenial data are ot available, depradation of
TEBBPA by hydroly=siz = not expecied 1o be significant az the fimetional gooups present on thiz molecule do
not iend to mderyo hydwhze. The ainosphenc half i fr the gar phase reactions of TBEPA i=
estimaded at 3.6 dayz, though it 3= expecied o exiciprinarily ar a paniculale m air,

Wader Aemwhic Biodegradation Primary: veeks-months EFI
[Estznated)
Mtimate: recalodrant EFI
[Estimated)
Yolatibization Half i (=1 year (Esimated) ErFI
for Model River
Yolatitization Half hife (=1 year (Estimated) EFI
for Model Lale
Ready Biodegradahitity{ Mo biodegradation wras CITI, 15592, CERIT, 2008 Adequate
ohserved according to a
Japanese MITItestusing
TEEPA (100 mz/L]in
actrrated shidge (30 mafL)
for 2 weelks. [Measired)
Soil Aemwbic Biodegradation derobic biodegradationaf  [Fackler, 1985, Subnutted comfidertial ddequata

TEEFA was meamred in
tlees soiltypes. After &4
days, the amoumt of "C-

TEEBFA m the soil ranged

study
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Teirabromwhisphenol A
PROPER TY/ENDPOINT DATA | REFERENCE | DATA QUALITY
ECOTOXICITY

ECOSAR Class Phenals

Acwie Toxicity HIGH: The neasured LC o, for fizh, the estimaied LC-, for daphnids and the estimaied EC-, for green
alzae are all lezz than 1 me/L.

Fizh LCED l14-da LT, = 02591 mg/L (Estimated) | ECOSAR
Raivhowr tront 98-henar L = 0240 Calmbacher, 1578 Adeqate
mfL (Meanired)
Bhiegill sunfish 36-homr LC,, =051 | Calmbacher, 1578 Adeqate
mfL (Meanired)
Fathead mirmorer 38-hour LC . =054 | Surprenant, 1922 Adequate
mgiL (Meamved)
Eallifish 48-hoar LC ., = 8.2 mefL CITI 1332 Inadequate, shady details and test
(Measured) conditions were not available.
Lepawnis macrochivus F6-hoar HOEC | Simonsen et al, 2000 Inadequate, shady details and test
= [0.1 mz'L (Meanired) conditions were not available.
Aabno gairdreri 96-hoar NOEC = Simonsen ef al, 2000 Inadequate, sudy details and test
0.12 mz/L (Measured) conditions were not available.
Pimgphales proomelas 36-hoar HOEC | Simonsen ot al, 2000 Inadeqate, shady detanls and test
= 0.26 mg/L (Measured) conditions were not available,
Chcorlpnchus mpiass F8-hour LT EBlankimshmp et al., 200354, Inadequate, the effect concertration
= 1.1 mg/L (Meanred) Subritted confidential study 15 greaterthan 10 tones the

HOTOE, 2000 water sohibiliby.
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Teirahronwhisphenol A

PROPERTYENDPOINT

DATA [ REFERENCE [ DATA QUALITY

Toxicoline tics

Expermenial studier indicale TEBPA, adminisiered an i vioo dermial absorpiion assay, had an
ahzorhed dose of 0.73% and dernial delivexy of 1.60%. The total unabsorbed dose was 10226 % of the
apphed doze. When adnmimisiered ax an oral dose o ak, 21.7% of the doze was exrreied mn the feces
within T2-hours, 0.3% in the unne, and 2% remained in the fizsues of the small and large niestine.
Cher 95 % of the exiractable fcal "0 was TEBPA Mesholites incduded glucuronic acid and sulfaie
ez ieT conjJugaies.

Demial Abzorpiion n viiroe

Humhan split-thickmess skm: Foper, 2005, Subnutted Adequate
Absorbed dose = 0.73% applied dose | confidential study
(14.06 pglomsy,

Dermal delivery = 1 A0% applied
dose (32,05 pgforn’) (Meanred)

Meaholizm, Oral
Excretion, &
Disimbution

Oral Dosimg to Fat:

Fecal exaetion = 91 7% of dose
Urine excrvetion = 035% of dase
Fesidue in tisme = 2% 0f dase
[Pramanby large and simall miestmes)
Oral Dosing to Bile-duct Carnmalated
Fat:

Fecal exaetion = 26.7% of dose
Bihary excretion = 71 3% of dose
Eesidue in tissue = 1% of dose
Framary metabolites: Ghimaronic acid
and sulfate ester conpzates. Chrar
95% of edractable fecal C wras
parart TEEP A (Measured)

Hakk et al, 2000 Adequate

Acwie Toxdcity

Low: Expernmenial siudy indicaies THBPA, admindsiered orally to i and mdce and dermally o
rabhbits, does 7ot produce substaniial mortalily at levele up o S0,000 and 10,000 mg ke, especinely.

Acuie Lethality | Oral

Fat oral LDS0 =50,000 metks Int. Bio-Fes., 19872 Adequate
[Meamred)
Fat cral LTG0 =10,000 mefks Hill Top, 1964 Adequate
[Meanired)
Fat oral LDA0 =500 meiks FPhamakon, 15981a Adequate
[Meamred)
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Teirabromwhisphenol A

PROPERTY/ENDPOINT DATA REFERENCE DATA QUALITY
Hon-sensitizmg, hamans (Measaved) | Jessup, 1998, Subnutted Adequate
confidential study
Hon-sensitizms, gunea plgs FPhamakon, 172 1e Adequate
[Meamred)
Hon-sensitizmg, gmnea pigs IEDC, 19760 Adequate
[Meamved)

Repmduriive Effects LOY: An experinental ziudy indicaies TBBPA, adminisiered orally v miz, produces 7o adverse effcts

on mproductive performance or owbcomes at levels up o 1000 mgle/day.
Repmduction Mo data
Dervelopniwenial
Toxdicily Scresn
Combined Repeaied Ho data
Doze with
Repmwduction
Developmenial
Toxacidy Screen
Repmdwetion and 20-Weel, 2-generation reproductive | MPI Eesearch 2002 Adequate
Fertility Effacts assay, rats, oral gavage, o effects on

reproductive parformance or

outoomes, NOAEL = 1000

mglkgiday (Meamred)

Developmenial Effect: MODERATE: Nonsiandard expenmenial studiez mdicaie TBEPA, admmizieyed orally i mice,
produces adverse hepatic efieriz at 140.5 megleg'day durng geeiadion and 3799 melgiday during
lartation.

Reprodurtion Mo data
Dervelopmenial
Toxdciiy Scresn
Combined Bepeaied Mo data
Doze with
Reprodurtion'
tal
Toxdciiy Scresn
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Lists Endocrine Disruption References

Teirahronwhizphenol A

PROPER TYYENDPOINT DATA | EEFEREENCE | DATA QUALITY
Endocrine Disruption Several ziwdier were found reladed o endorrine disruption; hwever, they were not reviewed az part of
thiz assersment. Cltations r these siudier are inchuded in the: reference bet found at te end of thas
tahle.
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Challenge: Comparative Hazard Assessment
and Life Cycle Thinking

Comparative Hazard Assessment
 Hazards associated with chemical via

direct exposure such as during Life Cycle
manufacture - o
» Hazards associated with chemical e
when reacted or added into laminate ATk Wi
 Hazards associated with chemical 4NN e g

when product is combusted (landfilled, M 10
composted, littered or recycled)

REUSETEND

Examples =1 wire e
« TBBPA e .
* Inorganic FRs, nanotech FRs i

GreenBIueo



Value of DfE Partnership Approach
for Identifying and Promoting Less

e Engages diverse stakeholders

 Provides needed information in a format that facilitates
decision making (informed substitution)

» Protects confidential business information through third
party review and careful design of information presentation

« Uses EPA chemical information, models and new
chemicals criteria

* Focuses on hazard and not risk
e Taps into market drivers for promoting environmentally
preferable products

— DfE Formulator Program— product recognition
— CleanGredients — ingredient review and listing

Gﬁﬁ:enBluek"g
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Life Cycle Impacts

Chemical Manufacture Product Manufacture Product Use

emissions emissions emissions

A A f

LS outputs inputs outputs inputs outputs
— — > e —» — -_—) ) —
waste waste
f —» recycle
Material Manufacture . —» compost
EOL Options P
A
| emissions — thermal
. — landfill
inputs outputs
— uncontrolled
release
waste
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