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SUBSTITUTION is

”... 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.”

Lohse/Lissner (2003)



Using less hazardous or non-hazardous
substances:

Metal cleaning:
Replace hazardous solvents
(Eg. chlorinated, xilene, toluene, naftas, etc.)

with safer substances:

Terpenes

Fatty acid esters
Aqueous cleaners
Semi-aqueous cleaners




Using alternative technological measures that
achieve the same functionality:

Metal cleaning:

Ultrasonic cleaning Open spray cleaning
Spray cleaning Vapour degreasing
Blasting CO2 dry ice blasting

Mechanical cleaning




Alternative organizational measures that
achieve the same functionality:

Metal cleaning:

Change work process to avoid the need to clean
parts.

Folding metal sheets instead of soldering avoids
need to clean soldering fumes.




Pollution prevention hierarchy

Source Reduction Prevent pollution hl nn’,ma[ing or
generating it in the first place Substitution
Re-Use and Henynlin-

reane \
Dispnsal-




Occupational health and safety risk management
measures hierarchy

Eliminate
(get rid of it)

Substitute
{replace with a lower level risk)

Isolate
(separate people from the source of a hazard

Use engineering control
(make some changes to your environment/equipment)

Use administrative controls
(policies instructions & signs)

Use personal protective
equipment
(equipment or clothing
to provide protection)




Benefits of substitution:
“ Avoid /reduce health and environmental risks
“ Improve safety (and related costs).

“ Reduction of need of risk management measures and
related costs, including administrative burdens.

“ Improve relations with workers, community, consumers
“ Improve corporate image

“Comply with legal obligations
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Figure 19: Substitution complexity as a function of alternatives and chemical requirements. Complex-
ity decreases in the direction of the dotted arrow

DG Employment. Minimising chemical risk to workers’ health and safety

through substitution. Luxembourg: Publications Office of the European Union,
2012



Initiatives: intergovernmental
and governmental

EUROPEAN UNION LEGISLATION

1. REACH Regulation

e @) OECD
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5. VOC Solvents Directive

6. Chemical Agents Directive

7. Carcinogens and Mutagens Directive OECD Substitution and Alternatives Assessment Toolbox

8. RoHS Directive

9. End-of Life Vehicles Directive
10. Biocides Directive
11. Batteries and Accumulators Directive
12. IPPC Directive assessments. Visit the four resource areas below to learn more about chemical
13. Directive on General Product Safety substitution and alternatives assessments and get practical guidance on

conducting them.

Welcome to the OECD Substitution and Alternatives Assessment Toolbox (SAAT) — What's an Alter

ssment?
a compilation of resources relevant to chemical substitution and alternatives

A process for-identifying, comparing and selecting

INTERNATIONAL AGREEMENTS

14. Stockholm Convention on Persistent Organic Pollutants (POPs) .

15. OSPAR Convention AHematIVES ASSESSI"ﬂem {f\fitlérabte inventory of chemical hazard ésse?smenl tools anqdalasaurces to help you

16. Convention on Long-range Transboundary Air Pollution, the Geneva Protocol on VOC Tool Selector wger\twfytoots most relevant toyoursul‘nsntutmn‘andaltematwesassessment goals. A
£ listing of non-hazard assessment tools is also available

17. Montreal Protocol on Ozone Depleating Substances — ODS

18. Rotterdam Convention On the Prior Informed Consent Procedure

19. Agenda 21

Leammore ¥

20. Aarh Prot 1 h etal 1
arhus Protocol on eav:\r metals ) AIternat[VeS Assessment Asummary of the current frameworks that can be used to assess alternatives. Guides and
21. Aarhus Protocol on Persistent Organic Polutants (POPs) Frameworks other resources for conducting a chemical substitution or altematives assessment are
included.

usa Leam more @

22. U.5. Clean Air Act - Hazardous Air Pollutants

23. Massachusetts Toxic Use Reduction Act (TURA) .

24. Michigan Executive Directive — Promotion of Green Chemistry Case Stud|es and Links to case studies, toolkits, and product rating systems that provide examples,
25. Illinois Toxic Chemical Safety Act Other ReSOUrCGS insights, and lessons learned on substitution and alternatives assessment approaches.

26. U.5. Battery Act Leammore [3

CHINA
Reg u |ati O n S and Alist of regulations and restrictions throughout OECD member countries that are driving

27. Chinese Law on Promotion of Clean Production 2 . i .
the increased need for chemical substitution and alternatives assessment approaches.

2B. Chinese RoHS Restrictions

Leam more 4P

This website was developed by Abt Asscciates, Inc.




Symposium
Alternatives
Assessment

Initiatives: academia, t
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NATCHER CONFERENCE CENTER | BETHESDA, MD | MARCH 5-6, 2015

About the Symposium

Symposium

The field of alternatives assessment has grown significantly over the last decade because of increasing
regulatory, marketplace and consumer demands to substitute chemicals of concern in consumer products
and manufacturing processes.

This two-day international sympaosium will provide a collegial forum for governmental agency staff, university
researchers, industry sustainability professionals, advocates and others to:

+ Understand gaps in knowledge and methods confronting the use of alternatives assessment.
+ Identify elements of a research agenda for alternatives assessment and a precess for moving it forward.
* Advance and support the growing community of practice for alternatives assessment.

Symposium Planning Committee

* April Bennett, Naticnal Institute of Environmental Health Sciences

* Ann Blake, Environmental and Public Health Consulting

» sally Edwards, University of Massachusetts Lowell, Lowell Center for Sustainable Production
* Pam Eliason, Massachusetts Toxics Use Reduction Institute

& Molly Jacobs, University of Massachusetts Lowell, Lowell Center for Sustainable Production
¢ Tim Malloy, University of California Los Angeles, Sustainable Technology Policy Program,

o/ -
1 .'Vhasz!d\usr[h

UMASS | owell

Symposium
Organizers

The University of Massachusetts Lowell,
Lowell Center for Sustainable Production
organized this conference with the help
of our organizational financial sponsors
and dedicated symposium planning
committee:

Financial Sponsors

UMASS LOWELL

echnical institutes

Making Massachusetis a Safer Place to Live and Work

ABOUT OUR WORK LIBRARY

Training

Mass Lowell Site M

Cugtom Search

PUBLICATIONS

February 24, 2015

Beyond the MSDS: A Workshop on
Finding Information to Inform
Decision Making About Chemical
Hazards >>

February 27, 2015

WEBINAR: Identifying Safer Sclvents
Using Hansen Solubllity Parameters
>>

March 10, 2015
WEBINAR: Identifying Safer Solvents
Using Hansen Solubility Parameters
>

March 26, 2015

Training >>

School of Law & School of Public Health
* Ray Lizotte, Schneider Electric
* Mark Rossi, Clean Production Actien
» Alex Stone, Washington State Departme
# Joel Tickner, University of Massachusetr:
¢ Christopher Weis, National Institute of E
* Meg Whittaker, ToxServices
* Martin Wolf, Seventh Generation

Home | Trall

ing Manual

Home » Training Manual

About

Introduction

Module 1: Definition and Benefits
Module 2 Soll Fertility Management

Module 4: Pest, Disease and Weed
Management

[Module 5: Animal Husbandry
[Module 6: Farm Management
[Module 7: Marketing and Trade

[Module 8: Conversion to Organic
Farming

Module 8 Grop Management
Module 10: Animal Species

Swahili Module 2: Usimamizi wa
rutuba ya udongo

Swahili Module 4: Wadudu,magoniwa
na magugu

Swahili Module 9: Kupanda

ORGANICAFRICA

Videos

TV ERVICES

Resource Directory | Acknowledgements | Contact

African Organic Agriculture Training Manual

The African Organic Agriculture Training Manual aims at delivering best farming practices to farmers, farmer groups,
extension workers and trainers in Africa. The version presented on this website is an initial step towards a comprehensive
collection of training materials to promote organic and other sustainable farming practices in Africa. The aim is to
continually add new materials and further improve their content. It is also planned to gradually add translations in
Swahili and French.

About the project
English Edition

Introduction P— q

‘ﬁ";,l

Module 2: Soil Fertility Management

Module 4: Pest, Disease and Weed Management

Module 5: Animal Husbandry

Module 6: Farm Management

Module 7: Marketing and Trade

Module 8: Conversion to Organic Farming
Module 9: Crop Management

Module 10: Animal Species

Swahi

Module 2: Usimamizi wa rutuba ya udongo

ranslations

e L L, L L

* erint | Coritect]  skills and capacity of managers,
ek e mission of TURI's educational
:ome Massachusetis-certified Toxics
continuing education. >>

Contribute to the validation process! -

> In the News

Premier Cleaner of Westford
Demonstrates Professional Wet

Help improve the draft version of the
training materials by testing them in your
local context and giving us your feedback.
Further information

Organisations presently validating the
training manual

> Agro Eco Louis Bolk Institute - Eastern
Africa, Uganda

> Uganda Coffee Development Authority

> CARITAS Uganda

> Rural Community in Development
(RUCID), Uganda

> Sustainable Agriculture Trainers network
(SATNET), Uganda

> National Organic Agricultural Movement of
Uganda (NOGAMU)

> National Union of Coffee Agribusinesses
and Farm Enterprises (NUCAFE), Uganda

. . O

April 09, 2015
TURA Continuing Education
Conference >>

May 12, 2015
OSHA Update >>

View All Events >>

RI 25th Anniversary
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IEMBER STEELCASE

G 3 -
GREEN CHEMISTRY & g
COMMERCE COUNCIL Y. 4

Business Mainstreaming Green Chemistry

EVENTS  RETAILER PORTAL

HOME  ABOUTGC3  PROJECTS PUBLICATIONS  MEMBERSHIP

@ MEMBER AREA n

CONTACT

TERTSIZE JUinE—Ii?{@ |site Search

The Green Chemistry & Commerce Council is a cross sectoral, business-to-business network of companies
and other organizations working collaboratively to advance green chemistry across sectors and supply

chains. Green Chemistry & Commerce
Council

| Buscanos en Facebeok

Green Chemistry &
Commerce Council
Watch GC3's Monica Becker |
LAUNCH Green Chemistry Foi

hitp://www.launch.org/innovate
becker

Ver traduccion

GC3 members engage in cutting edge, collaborative projects to develop and pilot tools, educational
programs, and business practices that address common challenges and support green chemistry
adoption in their businesses.

L LAU

VIEW CURRENT PROJECTS

ZDHC Group Releases Key
Milestone: Manufacturing
Restricted Substances List
(MRSL)

ZDHC Guidance Sheets
Released forEleven
MRSL -restricted Chemicals




Home > Least/Non-Toxic Altematives

l nitiative S : N G O S Alternatives to chemical pest control

”’ Many alternatives to toxic pesticides can be used to manage pest problems effectively. This page provides links to other
organizations that provide information on non-toxic or least-toxic approaches to pest management. Links are organized by the
following categories:

B Pest
B Crop or site
®  Geographical area

Leading the global movement for Wi i o
en‘"ronmenta"y re5p0n5|b|e healthcare Please note that the alternatives section is still under development; if you have suggestions for content please let us know. For

Without Harm Welcome to Health Care Without Harm! Please join us as we work to transform the health this section we are looking for resources that are immediately useful for solving specific pest problems and emphasize
sector worldwide; promot(ng envimnmental health:and justice; non-chemical solutions. We are also currently looking for partners and funding to complete this work. If you are interested in

sponsoring this work please contact us.

Choose Your | Pestspecific Information :] | Regional Information i
Region » : = 7 S
k 2 - 8 | Crop or Site Specific Information : General IPM and Organic Links &
First Do No H : : { /
Irs| o 0 Harm América Latina
Espafol | Portugués
o) Citation: Kegley, §.E., Hil, B.R., Orme S., Choi A H., PAN Pasicide Database, Pesticide Action Network, North America (Oakiand, CA, 2014),
Europe iRacl
hitp:www pesticideinfo.org.
1S/ ® Canads ©2000-2014 Pesticide Action Natwork, Narth America. All rights reserved,
Global
Europe US & Canada Global
a toxics-free future
Search

=
Eliminate Lead Paint: Protect Children's Health

Since 2007, NGOs associated with the IPEN network have collected and analyzed decorative paints for sale
on the market in 30 developing countries and countries with economies in transition. In every one of these
countries, if there was no national law or regulation in force to control the lead content of paints, the
mafority of the enamel decorative paints for sale on the market contained lead levels above 600 parts per
million (ppm). Many of the paints contained more than 10,000 ppm lead and would be prohibited for sale
or use in virtually all highly industrial countries. In almost all cases however, the consumer had no way to
tell which of the enamel decorative paints for sale contained added lead and which did not.

ELIMINATE LEAD PAINT:
PROTECT CHILDREN'S HEALTH

This short booklet discusses many aspects related to the sources, uses, exposures and health effects of
lead, and suggests frameworks for its elimination from paint marketed throughout the world.

Document:
Attachment Size

auall (Arabic) 64.48 MB

pycckuit (Russian) 268.08 KB

espaiiol (Spanish) 473.13 KB

frangais (French) 575.74 KB.

English 586.71 KB,

H3Z (Chinese) 743.27 KB,

Tags: Lead in Paint




Initiatives: www.subsport.eu

T

Substitution Support Portal

& Home

News

Newsletter

About the Portal
Substitution Steps

Substitution In
Legislation

Identifying
Substances of
Concern

Restricted and
Priority Substances
Database

Case Story
Database

Substitution Tools
Training

Forum

|

J

MOVING TOWARDS SAFER ALTERNATIVES

awm."
Support for
Substitution

Substitution of hazardous
chemicals is a fundamental
measure to reduce risks to
environment, workers,
consumers and public health.

Legislation encourages you to
substitute, this site will show

you how.

Read more

Latest News

Alternatives
Identification and
Assessment Training for
BSI members

Events & Training |
12.01.2015

As a part of the SUBSPORT
Textile project,
Kooperationsstelle Hamburg
and the Association of the
German Sporting Goods
Industry (BSI) carried out a
training/seminar in Bonn in
December 2014. The search
for substitutes for hazardous
substances and the
assessment of alternative
substances are key steps of a
substitution process and were
in the focus of this seminar.

Read more

Substitution Steps
Substitution may be fast and

easy or a more complex
process. Generally it includes
the following steps:

. Define the problem

. Set substitution criteria

. Search for alternatives

. Assess and compare
alternatives

. Experiment on pilot

6. Implement and improve

T SR

(%]

Read more

Search SUBSPORT

1 Website

1 Restricted and
priority substances
database » link

|| Case story
database » link

Search » Overview

External substitution
websites and databases

Your contribution

Provide substitution
examples
Provide feedback

Training


http://www.subsport.eu/
http://www.subsport.eu/

Governments role?

Legal framework

Requires
new solutions

?Barriers to innovation \
1 Standars

I
1
1 Detachment from

Substitution

Ethical issues
Image

Public opinion '

Stakeholders

Financial Performance
Requirements
Supply chaininfluences

: operations decisions Doubting/believingin benefits
| HSE policy i Reliance on tried and tested
' i Personal experience
\,{lmagmmportance Paifariiisrica o P

. Productivity MOCI0CE .
Corporatepolicy RD process Hollstie vigws Personal beliefs
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Figure 11: Drivers and barriers to substitution

DG Employment. Minimising chemical risk to workers’ health and safety

through substitution. Luxembourg: Publications Office of the European Union,
2012



Governments role?

6.1.2 The role of authorities

Authorities are seen as having a dual role in promoting chemical risk management. Firstly, they
create the boundaries of acceptable operations through defining the legal requirements. At the
same time, authorities interpret the legal text and define how enforcement and monitoring is taking
place as well as execute enforcement. Secondly, authorities are viewed as a significant source of
knowledge and are expected to provide guidance for how to best achieve risk reduction. Despite
this, a common finding was that there is much to be done in enforcement of legislation and in in-
formation provision.

DG Employment. Minimising chemical risk to workers’ health and safety
through substitution. Luxembourg: Publications Office of the European Union,
2012



Governments role: INFORMATION

ON:

v Hazards and risks
“Alternatives

“ Economic benefits

“ Substitution process
“ Methodologies ...

Sustitucion de sustancias
disolventes peligrosas
Guia para Delegados y Delegadas de Prevencion

Through:

“ Leaflets

“ Workshops

“  Pilot projects ...




Governments role: TECHNICAL ASSISTANCE

Clean Production centers

Technical institutes:
TURI(US), KEMI (Sweden),

Academia

Business associations/ industrial sectors

NGOs



Governments role: LEGISLATION

Substitution obligations: EU CMR, EU REACH,

TUR planning obligations: TURA, OSH
legislation

Substance restrictions: WEE, toys, cosmetics ...
Emission restrictions: water, air, waste ...

Green chemistry incentives



Governments role: ECONOMIC INCENTIVES

Fees: TURA Massachusetts

Green Tenders

An Action Plan on Green Public Procurement

Financial support
Grants/ Subsidies

Public procurement




Substitution pays oft!

Successful Implementation of the Toxics Use Reduction Act

Toxics Use Reduction in Massachusetts

THE PROOF IS IN THE DATA

The Massachusetts Toxics Use Reduction Act (TURA) of 1989 encourages companies to reduce toxic chemical
use in Massachusetts. The data show that companies have voluntarily reduced toxic chemical use while
maintaining their competitive advantage. Industries subject to reporting since 1990 have reduced their
toxic chemical use by 40 percent, byproducts by 71 percent, and releases on site by 91 percent.

The law was amended in 2006 to provide flexibility in planning and better focus program resources on
helping companies reduce the use of higher hazard substances.

Companies benefit from the joint efforts of the Department of Environmental Protection, Massachusetts Office
of Technical Assistance, and the Toxics Use Reduction Institute at the University of Massachusetts Lowell as
well as from the following entities:

GOVERNANCE | Administrative Council: Representatives of state agencies responsible for environmental
protection, public health, occupational safety, public safety and economic development. Has responsibility
for governance of the TURA Program and coordination of all state activities regarding toxics.

FEEDBACK | Advisory Committee: The stakeholder committee advises the Administrative Council on
program policies, higher and lower hazard chemical designations, the TURA fee structure, and chemical listing
and delisting petitions.

SCIENCE | Science Advisory Board: Makes recommendations to add or delete chemicals from the TURA
chemical list and to designate chemicals as higher and lower hazard—all based on science.
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