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Overview of presentation

= Mowving towards_safer_c S Al PIECESSES —

= Tools for
develeopin
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Planning as a framework for chemicals
management

= [mplications of subsutulion e chemical reduction on

s Potentialiior: S_I:__ niiicanichiangesimwork onganization
and werker; *mrrumr/ and —anvmnm fzl EXPOSUTES:

= Technicalk giliyy =stgstitttisie) ShEImultiEfunction:
chemical Ul ENICEAN@IMIUNTERGUS

replacen
= [mportant co
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The impoertance of planning

= Understandimg materals flows;and supply: chanm linkages

ndl product design —
ed — the function of

= Understanding|produ

the chemical

= Understand ophensieieducing grul
either iR preduchion grocess or prodict
maintainmerdesiedNiRecHe)»

= Understanding L IENIOTECENTERIUIRSEIEL
envirenment de QIISHRVEIVEES
x  Establishing pRoeHueS N IEHoiiicihEEN HENHEASUIRINY

PregreEss toWard more Ststzinzole g uiel grgeltier
design. E
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What planning| can help achieve

[RRbiYING pProplems

» Reorenting questions i
| [URIWES

to Identiying selutieis ar;

= Stimulating innoyvation
s Multi-risk CuEN

x Greater m

BV eNRVEIVERTSRINSiRTNG
envirenm [H&

[GOSraCUMIWNES
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Steps of planning

= Problemidentiication

companise)
x [Decisien -'
= |Implement
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TUR Planning Process

* Planning cycle when viewed as a
continually improving

Continual Improvement...

Review Update (year 2)

Modify

Review
Implement

Evaluate



Defining substitution

ement Or reduction

s Substitution means t_.he

PIFOCESSES; 9N/ e I r.Jouu or r '-
substances _rr .J/ ac'r NEVIG Al :CJ.JJ alen
functionalityAVigiechneloulcalior; JI’J:'.HJ'
measures (Gkopol ahdEEREEHIREAS
Hamburg)
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What to consider in substitution/chemicals
planning

s Substitution dees net have te be chemical/chemical —
trying to replacesenvice o ctionality: (lunctional use
appreach)

x RISk trade-ofif;

= What are most im
s Hazard, expesur;
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Goals of a substitution assessment
method

‘and ether trade-

ffiSi at Process

= [dentify key criteraifion aveidanceior positive crit

= Allew Usere
= Numers: _ | IflfgrfEtlo)

= Besimple a Cilrons clnie

= Qutline a clear p
thinking” — link to c
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Other goals

= Distinguish between whether a materlal IS
i inherently" toxic

byp rodiu t taria S Iife e
cycle '
= |ldentifyinglthe i texy Jl'c'.r‘f]—‘fﬂl cll
nelps te as tunities for reducing the
toxicity proeiile o e el o ggarttiniries iois
“greening”

s Example — G‘I’J]J!'J cLyIENENRrCIEAnIng
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Figure 5-1

The complexity of chemical supply chains: Rhodamine B

Rhodamine B Frinting Printing Frinting Filled Ulsedd
/ chloride \/ ink \/ bag \/ bag \/ bag \{/ bag \
Industrial Preparation Industrial - Professional . .
- ) 'rade - Consumer Disosal
manufacturer producer | user Lser |
. . L - Agency,
Chemical Printing ink Printing S . Addult, .
- : service Baker ; Recyeling
producer manufacturer wiorks T ! child : &
provider
Rhodamine B Ik Filled Ballpoint Ballpoint Lsed
{« hase \*{« \*{« cartricze \if [pen \if pen \*{4 cartricge \*
Industrial Preparation [ndustrial Industrial Trade Consuner [yis szl
manufactarer producer 1 Lser Lser : T Spes
. . . : allpoi -
Chemical Ink Cartriclge B I:_lll :1“" Wholesaler Adult, Recveline
- - [= ; ; OV 1
wroclucer manufacturer manufacturer - retailer child ’ B
prodtic manufacturer .

- =
o . o
L@ L%
= Shop TE
= 2 hE
R o Ta
G« I [
] - H 5 o A1 afen = r S g Tnrere] oe .
Rhodamine B Coloured Coloured Exercise Fxercise Wasle paper
/ acetate \ / paper roll / sheets biooks \ / books \ /
Inclustrial Industrial Inclustrial Incustrial - . )
T i S - ) I'rade Consumer [isposal
manufacture: LISE LIsEl LIS
Chemical Paper . MNew spa per Wholesaler School )
) - _|_ . Converter ) |_. ter e — Recveling
produce: maker producer retailer pupil L=

SHUT BUTTUL

yur uad urod[eg

Fuipioar dind 1adeg



Flows of chemicals and flows of information
I

chemicals-Flow registration, risk assessment

—
information on chemicals properties =5
product choise, risk assessment, risk management

q—

information on uses

co-operation related to the ey chemicals-flow to recycling — sesme
technical properties of substances

importers chemical substances
trade L

M producers chemical substances

Wi

Y
e
—
e

producers and importers of preparations

4 +

§ engineering

: industry

: vy el I VY

: o < use of chemicals in S e
E . producing of articles -

:I...’-

: professional users CONSUMErs

- waste recovery and disposal companies

Fig. 1.1: Reievant players in the lifecycie of a chemical substance
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Substitute Comparison toels

s Column Maedel
= COSHH Essentials

=" GISBAU

= Swedish Guid

= EU Technical REUUCHORN

= German Guidance: renvjrann-amallj rignielly
Sulstancesy

= Nordic Couni OINDECISIOIENERVIELRIOES
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Lowell Center Alternatives Assessment
Framework

=, Creating an open SOUCE] Tramewernkiortne relatvely.
guUICk assessmen-eiSait e seclallyjust:

“Relativelyic

PrECESSIIE | USIHE J:CLJJJI’LJ mwrm—d Dy the
west availais ] wrllle zivgiclisie) gzirsll /SIS 0
analysis,
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Parts of the Lowell Center Alternatives
Framework

[Feundation, wherewvalues arerniade explicit vy clearly.
artlculatlng the Praneiples; Goeals, and Rules tiyat guide
decisions made during the ASsessmentionalternatives:

Assessment Processes==ainemetneds; teels, anadl crterna
usedtorevaliatemhehrchemicalsy meatenials; o5 preduUecLs
are safer and socially: preferable. e Comparative
Assesshient Process andiiielyeSIEnVASSEeSSIMER PrOCESS
dlie tWes separatelyenever deenEiiachksSHV IR depERHING
en Whether thersuljecChoieVaUENERNSEifeXISHigNpodUCE
Or a product tderrdevelopmeRs=eRe LN aViiREgReSILVe
design critera helps terseitiersicueranEiproViderd
penchmark e WheerRaleauVes aieeVine eWards
safer materalS/PreCESSES

Evaluatien Medulesywhlchirevaliaieiiereconoimiic feaS|b|I|ty,_..~

technical performance nlrrizl) riezdin) zrel Snviranmient
Impacts, and seclalfjusSceNnPECLSIo) alternatlves 4



Figure 1. Alternatives Assessment Framework: Overview

3. Evaluation Modules

Human Health & the
Environment

Social
Justice

Economic
Feasibility

Technical
Performance

2. Alternatives Assessment Pracesses

2b. Design
Assessment Process
(for new chemicals,
materials, products,
systems)

2a. Comparative

Assessment Process
(of existing chemicals,
materials, products,
systems)

la. Guiding
Principles

1b. Goals and
Measurable
Objectives

1c. Decision-Making
Rules

1. Alternatives Assessment Foundation



Figure 5. Alternatives Assessment Framework: Detailed Summary

Comparative Assessment

(of existing chemicals,

2. Alternatives Assessment Processes

materials, or products)

Identify Target(s)
(for action)

v

Characterize End
Uses & Function

v

Identify Alternatives
(to targeted end uses &
function)

v

Design Assessment

(for new chemicals,
materials, or products)

Define Desired
Attributes
(including environmental
& human health
attributes, and social
justice concerns)

Evaluate and Compare Alternatives
(e.g., chemicals, materials, or products)

Identify
Alternatives

-

Human Health )
& the Economic

Environment Feasibility

Social
Justice

Technical
Performance

Y Y v

y

v

Select and Implement
Preferred Alternative(s)

v

Review Selection
(continuous improvement)

|:| = 3. Evaluation Modules

For example:
-- Prevention
-- Precaution
-- Substitution

Goals & Measurable Objectives
For example:

-- Achieve non-toxic environment by
2020

-- Use materials that can be closed
loop recycled or composted into
healthy nutrients

-- Use renewable feedstocks & energ

Guiding Principles

-- Life cycle perspective

-- Prefer solutions that eliminate the

Decision-Making Rules
For example:

function of a chemical, material,
or product

-- Prefer methods that present
disaggregated dat

1. Alternatives Assessment Foundation




Analysis Strategies

= Aggregated :
o Dominance Analy
 Position Ana_l

* Semi-Quel
= [Disaggred
- Risk Benefi
. Lifecycle 2
x From (@Qkepel; 2
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Decision Matrix for Multi-Criteria problems
| Disaggregative ' Aggregative -

Criteria A | | Criteria B | | Criteria C | ......

Alternative 1| X Y1 2 D) K,
Alternative 2 | X 'z Zp e D K,
Alternative 3 X4 Y, Z3 e ) K,
Alternative 4 X, Y, Zy  eenne O) K,




Concept of Dominance Analysis

Criteria A| | Criteria B | -+

Dominated ?
. i X: VY.
Dominated ? Alternative 1 1 Y1
Dominated 2 Alternative 2 | X, y, o
Alternative 3| x, Yo o e
Alternative 4| x, Yo o e

ﬂﬂ:> A number of non-dominated alternatives remain



Concept of Positional Analysis

Rank criteria in order of importance

Select most important

1 1 3

criteria

Alternative 1

Alternative 2

Alternative 3

Decide on basis of most important criteria J

/ /
Criteria A | Criteria B | Criteria C
X1 Y1 Z,
Xy Yo Zy
X3 Y3 Z3




Concept of Elimination by Aspects (EbA)
Establish cut-off values for each criterion

Start with most important criterion

Eliminate alternatives not meeting cut-off values (co)

2 3 1
. - 4 —

Criteria A | | Criteria B | | Criteria C| ......

Alternative 1 S Y1 21 /S oODN e
Alternative 2 X2 Yz Z, /S oo

Alternative 3 X3 Ya Z, (= CO7) "

I]H:> Remaining alternatives fulfil most important cut-off values



Screening Method: Quick Scan

‘in-principle’ measures

*Quick Scan’ or policy conditions

He

cancern

COFICErn

cancern

cancern

cancern

cancern

olicy statement on
acceptability of substances
based on the 'Quidk Scar’

»

COFCErn ves, if...

lews concers VES

*Dutch Strategy on Management of Substances, 2001




Dutch Quick Scan - 2002

Substances in concern category on basis of hazard and use™]

Use of substances as indication of expasura
EXPOSURE

G pess  oite limited Substances O pen Substancesin
- intermadiate in industrial professicnal use COnSumer
FEHEERN substances applications of substances applications
OM BASIS ) )
S HATARD Lo Exposure High Yery high
Exposura EXpOSUTE EEpOS LR
Yery high concarn Wery high concern Very high concem
High concemn
Concarn
Low concam L CONCETT Lcrw O CETN Lo CoMCEm Concarn
Mo data, Very high concem Very high cencern Very high concern Very high concemn

vary high concern




hazard of the substance x exposure

Risk

type and conditions of use

substance properties

unowe abue

Buisia o

paule T jou
‘g Jeam ALELL
‘wayshs uado

Hsu yBiy

weisislad Lan

o £y By

S0[3E] NLINa2E0I0
Faan

aped flan

JUNOLUE || ELUS

Buisigow jou

RENER TGN
"s1EEM AEY
‘LEsfs pesop

HsU AL

a|qepe Hap flsea

a|1qoLL oL

EA =N el =taT T
10U

Jxoj-uou

Fig. 1.3: Risk factors



German Guidance for the use of
environmentally sound chemicals

Table 2.12: Risk profile TBBA in circuit boards

Five-step evaluation matrix

Contribution g ol &0 =) 8= =l N
to risk R gl Ee|22 | T =] =y
w s = | T2 o E == o |5
= = o |la & =] = g % = =2
== —r —

= 2|l g|Ta = =] d | %

i E | = |0 xE g =] T

(9] () — =~ ik}

2| = < = = T

= 60-\. - % (5]

very high
high

rmedium

|

weighting




German Guidance for the use of
environmentally sound chemicals

Five-step evaluation matrix
Contribution m|l=l=sal = | = = = |,
to risk E s |2 |5z = g S g = il
“| 5|3 |zg gle|mE T |z
gzl g|5[as| 22|28 = |2
R 2|88 =] |BE| ZfF
a | 2 ol g = o
s |lS| == = @
Yery high
Medium
Low
Very low
Weighting

Table 2.11: Risk profile DECA in textiles

Column Model — to inventory and compare
substances



< To
Alternative 3

Tabhle

To Hazard Score Data Base ‘

Comparative Scores

Alternative 1| Alternative 2 | Alternative 3

Acute human effects Lnits Score Cert. Score Cert. Score Cert. Score Cert.
Inhalation LCLD pRm
PEL/TLY [a]algq
PEL/TLY (dusts/particles) mofma3
IDLH pRm
Respiratory irritation LshASH
Oral LD50 maofkg
dermal irritation L/kASH
skin absorption LSk H
dermal LD50 maofkg
ocular irritation L/kASH
| e | e | e | =
Chronic human effects bcore Cert. Score Cert. Score Cert. Score Cert
Reference Dose RiD fricyf g/ cay
carcinogen JIRC XEPHA Clas
mutagen LSkAH
reproductive effects L/kASH
neurotoxiciby L/kASH
developmental effects LSkAH
respir. sensistivity/disease L/kASH
other chronic organ effects L/kASH
Fhysical hazards ocore Cert. Score Cert. Score Cert. Score Cert
heat “WBGT, T
noise generation B,
wibration r’n,-"S2
ergonomic hazard LSkAH
nevrbocsocial hazard | A




Preliminary chemical assessment steps from MBDC's materials assessment protocol

This flow chart describes how each chemical in a process is evaluated. A green rating indicates that a chemical presents little or no
risk and is acceptable for the desired application. A yellow rating indicates low to moderate risk, and this chemical can be used
acceptably until a green alternative is found. An orange rating means that the chemical is not necessarily high risk, but a lack of
information prevents a complete assessment. A red rating means high nsk. Chemicals wath a red rating include all known or
suspected carcinogens, endocrine disrupters, mutagens, reproductive toxins, teratogens, and chemicals that do not meet other
human health or environmental relevance criteria.

|dentify CAS
numher
far chemical

Y

: Are ;
Begin research s Yes | Continue to Are all Yasg
i priority profty collect human and Evaluate al green o Green
criteria E:':'IEtr'!'a eco health data data criteria
. A A
Evaluate
missing data .
problematic
criteria combined Yellow
met? pffects?
Are
missing data
relevant?
Are valid yag | Collect
analogies analogous
availahla? data
- Orange




Parameters for MBDC's materials assessment

protocol

Human health criteria

Ecological health criteria

Carcinogenicity

Teratogenicity

Reproductive toxicity

Mutagenicity

Endocrine disruption

Acute toxicity

Chronic toxicmy

rritation of skinfmucous
membranes

Sensitization

Other relevant data (e.q., skin
penetration potential,
flammability, etc.)

Algae toxicity

Bioaccumulation

Climatic relevance

Content of halogenated organic
compounds

Daphnia toxicity

Fish toxicity

Heavy metal content

Persistence/biodegradation

Other (water danger list, toxicity
to soil organisms, etc.)



Herman Miller design for environment assessment criteria

Human health and
eco-toxicological assessment

Mo problems identified or expected, or
extremely low risk.

Low to moderate risk.

Lacking sufficient data to make a
determination.

Severe problems or high risks identified
or expected.

Human criteria

Carcinogenicity

Disruption of endocrine system

Mutagenicity

Reproductive toxicity

Teratogenicity

Acute toxicity

Irritation of skin/mucous membranes

Chronic toxicity

Sensitization

Others (e.q., carner function, skin
penetration potential)

Ecological criteria

Recycledirenewable content

Fish toxicity

Daphnia toxicity

Algae toxicity

Toxicity to soil organisms
Persistence/biodegradation

Bicaccumulation

Percentage of total product weight
Post-industrial recycled content
Post-consumer recycled content
Renewable content

Disassembly

Content of halogenated organic
compounds

Heavy metal content

Climatic relevance/ozone depletion
potential

Recyclability

Material is a technical or biclogical
nutrient, and a commercial
infrastructure exists.

Material can be down-cycled, and a
commercial infrastructure exists.
Material can be incinerated for energy

recovery.

Material 1s normally landhilled.

Can the component be separated with
no dissimilar matenals attached?

Can comman disassembly tools be used
ipry-bar, hammer, drivers, utility
knife, pliers)?

Can one person disassemble the
component in 30 seconds or less?

Can the matenal type be identified
through markings, magnets, and so
on?



So what to do when data for evaluation are
scarce?

= Most chemicalsiin COmMeErce Iack SEIME PASIC tOXICILY,

IRformation P e

* Situation s imprevingrerHigh Ereduchon Velume
Chemicals T _

= How to integraté‘f_
Sstage?
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Toxicity databases

= Commercial seurces —ie Mlcromedlx Cifeline greup,

consultancies, othe
x Public Sources:

s Datalas
chemicals

The High
(RIRYIS) —
challeng

Toxner="N
ScCoreecar
EUEUrepea
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Framework
physcM OGRS P SR wesewin

Suite™
MP, BP, VP; KOW,; WS; KOC;
Henry’'s law constant

Environmental Fate: EPI Suite™ ChemSTEER

AOP; Fish BCF,;
Biodegradation; Hydrolysis;
Removal in WWTP .
Hazard \ WSKOWWIN
« ECOSAR Aquatic Toxicity
» OncolLogic - Carcinogenicity HENRYWIN
 PBT Profiler PBT potential PCKOCWIN
Exposure / Risk E-FAST
e ChemSTEER BIOWIN ECOSAR
Release amounts ? < HYDROWIN &=
Worker exposure BCFWIN ”‘

e E-FAST Human Risk: _ - 4 KOWWIN K

Consumer dermal & inhalation TP<
exposure, Human PDRs.
Aquatic risk PO




The PBT Profiler Estimates Persistence,
Bioconcentration potential, and fish chronic
Toxicity from chemical structure

Using the PBT Profiler

Information needed
Esamples

Interpreting Results
What's new?

Related Links

Fhout PETS
PBET $trategy

TRl PHT Project
P2 Framewark

Links & Contacts

e
‘;"‘ Commants

Fersistent, Bicacournulative, and Tosic Profiles Estimated for Organic Chernicals On-Line

PBT Profiler

A Component of OPPT's
P2 Framework

Assessing Chemicals in
the Absence of Data

Aboul

Methodology

Criteria

Anonymity & Security
Definitions

Terms of Use

Chemicals That
Can't be Profiled

The PET Profiler was developed as a voluntary screening tool to identify Pollution Prevention opportundties for chemdeals without experitiental data

Users of the FET Profiler acknowledge that they have read and accept the Terms of Use Start the PBT Profiler



How Does the PBT Profiler Work?

= Estimates physical/chierical andiiate Properties
* Persistence: WS S Hennyis Law constant,; OHs

* Bioaccum
* ToXICIitys lish chroen) ChV)iireom ECOSAR

= Uses alevel 3imulti ] ! eGSO UW @RRRVELETS
soil; sedimenity apdral

= Compares E Bhar LITIELESH Jterizt el rUnrpEeS
results in cole LU :

» Provides quantitatiy I ) zipiel zielelitignizl Tl rniztie )
Tor P2 assessment \

Lowell Center for Sustainable Production @



Data Entry — Chemical Information

A5 RHegistry Number: mp—
(or other urugue dentifier)

ACMME 2323

M athe: I'IEF Campo 1uncd
M athe.

Srmiles: | |elZc/\CCC (O C1l)ocoool
120 characters or less

o
oslect | - n - -n —— 3]

Continue Cancel




INLCOUILLD TUI QU INVIT T JIT wvililvlliiivll

Three Tiers of Results are

Methodology  + Criteria - Definitions +© Chemicals That Should Mot be Protiled -
s
Home - StartalMNew Profile  © Resuls © Terms of Use - Security W

95-95-4 Phenol, 2,4,S-trichlm; (1) Summary
Results .
PBT Profiler Estimate = PBT

Half-Life Percent in Fish ChV
Media (days) Each Medium BCF (mg/1)

Water m 11% 30 0.053

Soil —

Sediment 540 2% (2) Detailed N
Air 75 0 I% Results
Cl O OH
P2 Considerations and more information
Cl
(3) P2

Information



PBT Profiler Results —
All 3 Criteria Exceeded

Results

or red highlights indicate that the EPA criteria have been exceeded
Black-and-white version

Persistence Bioaccumulation Toxicity

8001-35-2 Toxaphene

PBT Profiler Estimate = PBT
Screening estimates indicate this chemical may be a PBT - a P2 Assessment may allow further evaluation

Half1ife Percent in Fish ChV
Media (days) Each Medium BCF {mg/1)
Water 180 | 1% 34,000 0.003
Soil 360 2%
Sediment 1,600 57%

Cl

Air 7.1 0% e
Cl Cl

P2 Considerations and more information -




“P2 Considerations” Information to Manage Risk

Pollution Prevention (P2) Considerations for “Phenol, 2,4,5-trichloro-"

Persistence Summary PBT Profiler Estimate = BT

Partitioning The PBT Profiler has estimated that if released to the environment, 'Phenol, 2,4,5-trichloro-' is expected to be found
predominately in soil. It is also expected to be found in water and sediment.

Transformation The PBT Profiler has estimated that "Phenol, 2,4,5-trichloro-' is expected to be found predominately in soil and its

and persistence estimate is based on its transformation in this medium. Its half-life in soil, 120 days,

Persistence . Therefore, "Phenol, 2,4,5-trichloro-' is estimated to be persistent
in the environment.

Pollution The PBT Profiler has estimated that the physical and chemical properties of *Phenol, 2,4,5-trichloro-' indicate that it
Prevention may have the potential to leach through soil and enter groundwater.
Considerations

Long-Range The PBT Profiler has estimated that 'Phenol, 2,4,5-trichloro-" has a CTD in air of 2,400 Km. Using a published set of

Transport criteria, this value is considered relatively high, and 'Phenol, 2,4,5-trichloro-' has the potential to travel long
distances (CTD) from its original point of release. Release to each Medium . .
(Kg) Percent in each medium
Release Scenarios The following table provides the percent estimated in each Air Water Soil Air | Water Soil  Sed
environmental media using different release scenarios. The | 1,000 1,000 1,000 1 2
color of the estimates indicates if the PBT Profiler criteria 1,000 1 1,000 1 0
have been exceeded in each medium, based on the 1,000 1 1 13 1
following estimated half-lives for *Phenol, 2,4,5-trichloro-': 1,000 1,000 1 5 8
Water 60 days, Soil 120 days, Sediment 540 days, Air 7.5 days 1 1,000 1,000 0 2
1 1,000 1 0 13
Bioaccumulation Summary 1 1 1,000 0 0

Bioconcentration The estimated bioconcentration factor (BCF) for 'Phenol, 2,4,5-trichloro-', 58, does not exceed the PBT Profiler
criteria.

Bioaccumulation The PBT Profiler estimates that ‘Phenol, 2,4,5-trichloro-" is not expected to bioaccumulate in the food chain.
Estimate

Toxicity Summary

Fish Chronic The estimated fish chronic toxicity value (ChV) for 'Phenol, 2,4,5-trichloro-', 0.053 mg/l, exceeds the PBT Profiler
Toxicity criteria (<0.1 mg/l).

Toxicity The PBT Profiler estimates that ‘Phenol, 2,4,5-trichloro-' is estimated to be toxic to fish.

Estimate



Bayer's PBT Profiler Case Study

Nine candidate chemicals were evaluated for PBT potential.
PBT Criteria

Persistence Bioaccum. Toxicity

= _

B <
%!ﬁ

None exceeded PBT criteria, however, candidates with
the most favorable characteristics were commercialized,
and problematic chemicals were dropped.

@OOO®




Chemicals That Can Not be Profiled

Chiemicals WithrExpermental Datass

Inerganic Chemjicals
Reactive Chemical

s Soedium (N
he Proflle

High Molecula'
Chemicals w'; 14019 eV iy Ie Cormgositior]
MIxtures

Surfactants
Highly Fluoerinated Compouius

Lowell Center for Sustainable Production {}



Analog Identification
Methodology (AlIM)

Anal og

Identification

E"Iethﬂdnlﬂg}-'

SEIENNES
Begins [DECEMmIERZ004

Offiice o Pollution PrevenienianeNioxics
U.S. Envirenmenial Preiecien AgERCY,




AIM Methodology

x  The AIMidatabase contains 3i.
available texicity data

= Enter chemical by @ASFSMIEESHeRDrawiig structure

Fanalegs with puklicly.

» @ther Seurc

= Uses achemical frag

S laielivzielyzl
chemical fragments to @

Lowell Center for Sustainable Production @



Other estimation tools

s Danish advisery list fon self classmcatlon of
dangerous susie

= Swedish PRIG'S

s US EPA Green
Methedoeleg
(SMART) =

x EPA Sustair
e o) AAAU:
utures.hitm

« Tools need teberuSEdNRICOURICH ORI
profiessionaljudgmERReic

Lowell Center for Sustainable Production @



R&D Process - Status Quo

ﬁ%%

ﬁ%ﬁﬁ TR

Chemicals Meeting All the Desired Criteria
Will Be Evaluated Based on Additional Criteria:

Often no toxicity
screening until this
point

SRS,

esearch

Final Product
Development ﬁ —>




Moving toward safer design

Green Chemistry s the utilizatien Gifa sel i PHRCIPIES that reduces of;
eliminates the use o generabon eiinaZalduS SUSIanCes i the
design, manufacture andiapphicaten el cliemical pProducts.

Green chemistry s, a revelueRayphlesephy thal Seeks o unite
government, academic anaindusinaliceommunites by placing mere
emphasis on| tending e emviieRmeniaiNmpeciS et e eaniest siage ol
iInneVvation andinvenueRmniSiappeechNedues an eper and
interdisciplmay vienw eifmaieraiSdesigirappiVing Hierpnnepleiaiii
IS hetter (6 Nel generaieWasieNTrueNiSIedceatieRiiaidiSPeSIIig
or treating It aiterwards:

Green| Engineenngis erd evel epERReuRcoliliierealiZE2beieiass
Industrial precessesiiiaiareeconuiicVaeas v EraicNedlcetiieNisik
e hunan healt and tereRvirenenis

e principles ol green cheiSiyaanuidIeei e YinEEHTaNIEVIH e
framewoerk for scientists anarenyiEE/SHSENITERN G ESIGRITG new &
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Principles of Green Chemistry —
materials design principles

= ItIS better (o prevent Waste; than te; treat or clean up
Waste alfter it is femmed.

= Synthetic methods shoudve designed o
maximize thelnceperaton eifaliimaienals used
N the precess Inte iveigal pProdlict:

= \Wherever practicalsle; SyRiECHNEI0UG]0UIES
should ve desigRedierSE e gEnEAIeISUIISIANCES
that pessess lItie el eI ItnaR healiiand
the envirenment:

= Chemical productsSiseueNIEEESIgREUNG
preserve efficacy oiitncuienNvime reducmg.*
toxicity . :




More principles of Green Chemistry

TThe use ofi auxiliany/sulksiances) (e.q9. selVents, separation
dgents, eic.) should e made iRECESSA WHEREVEY
possible and, INNeCUCUSWHER USEd:

Chemical predugcts sheuldiie designed se that at the end
ofi their function they deeRPESISIRNtE ERVIeRMERL and
preak dewn INENRNCEUEUS CEFEEAERPIeUUELS:

Analytical metiiede)egiesEEdreNIeNUIther
developed tor aliewiiereaiENnENNERIOCESSHNGRILOIHNG
and contrel prHer e iIeNeneueRrEINIaZaEEUS
sulstances,

Substances and e eI oifaiSUgSTiaRCENISEH NI
chemical process;sheuldichoSERISe) aS i m|n|;-"z
the potential for chemicall accldents,; lncludln s
releases, explosions, and fires. ;




Design for Environment

= DIE IS a recogniized appreach that companies first
adopted 3 the late 1980s, that mvelves thinking 1n
terms off “desjgn et gualiies; ar traits in
products andiprecessydesigns intine
envireonmenial eldithsinVvelVes appreaches, tihiat
promote reducing nskstoMmuman healthrand the
envirenment threughrpoluteRNeEVeERuen o),
source reductiegninsicadieiMeNine onR endEei=tne:
pipe pollution: cCoRteIE

= [hrough the DiE appreachisUSINESSES Cal bring
together periermeance; CoSiy aife envwonmental
considerations.

= Ditp://Www.epa.ooV/eppiydie



Challenges

ldentifying materials eif concern
s Whichrare they?
s How do we kne
o What data are

Inventerying maten f v cll

- How do I find'e ] iy rm-ll gmw e
or IR the suﬁ '?:'- ]! CHEMICAING
part of the

s How deI'set ue LEI ccouritinief frerpgars i tne
fiem? '

ldentifying texic
and alternatives
» How do) | determine w

* What critena are themeSNpuieiiWiliN GO UE Y e
chemical and alter Lowell Center for Sustainable Production @



More challenges

= Getting to zero —Isi it pessible?

concern andjre 0 address the most
* How do T |
= Actual impl

> Howwilll i zlesrgz] wally provide
sufficren il

 Will the altermati peliiecuverandmliiie

» Can I market the lore = 2nvirgsinernelly-
irendly2”

Lowell Center for Sustainable Production @



Lessons: the Importance of planning

[FIrst step IS e understand “TuRections” a chemical/chemicals
provide and whether that filunRctien can be provided threough a
chemical, precess) o [l -

Need to understand [ HEWS é;r'

linkages

Develop and Under vsz Jgtiars fdr raclieis]
chemicallusereih) grgdtiction grocess gfgrgdtictessie)n s
— maintaining des fugierion.
Understanding e rwrrnfrnc:, iz

envirenmental trade=elishnveiveds

Establishing m e | ! [HENTIEASUIIING
pProgress teward il uiiel grejefijet
design.

How: options are evall
measured will 'depend j& nrm.

Lowell Center for Sustainable Production @



Design and implementation of safer chemistry IS not
always easy.

Need fior assistancenii getin

Jojefielzizfo)s
analysis :

Need for resea
firms

e Training
* [DemoenSil LS/SILES
> Networkin
= Research st
> Technical assist LENIIFNIS

Need networking|e;
Sectors i

Hogly caiziias ciplel flars 1)

Rewardiing leaders e pelReHos

Lowell Center for Sustainable Production @



Lessons Learned — rapid screening
and assessment teols

= Need for tools to rapidly characterize chemical
hazards, exposures andlrisks

chemicals.

x Need for g0 G
chemicals/prece

S p eCl fl C : Lowell Center for Sustainable Production @



Conclusion

= Need to go beyond next regulation te examining
hew: to,desigi an er and cleaner

directions.

Lowell Center for Sustainable Production @
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