
•Really great information as we consider the design of newReally great information as we consider the design of new 
products and processes
•I’ll do an overview about the process of assessing alternatives 
to toxic chemicals and/or materials, including presentation of 
some examples.
•Then we’ll hear from a consumer product company and an 
organization working to promote green building about the tools 
they use to create and promote safer products
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Consumers want to know:Consumers want to know:
•How do I trust what I read?  
•How do I know what it means?
•What simple tools are there that I can rely on?
•What do labels mean? What is “green” What is “safe” What•What do labels mean?  What is green   What is safe   What 
is “natural”

•GoodGuide – a tool to help consumers.  It provides a score 
from 0-10 for various products (e.g., food, personal care, p ( g , , p ,
household chemicals, toys) based on a number of criteria (e.g, 
CMR, endocrine disruption, skin/eye irritation, respiratory 
hazards, env emissions, impact on natural resources, env 
mgmt programs, Compensation, Labor and human rights 
practices, Diversity policies, Working conditions)
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practices, Diversity policies, Working conditions)
•They’ve even made an app for iPhones.



Banning the “bads” isn’t getting us to the “goods”Banning the bads  isn t getting us to the goods
Important to consider social justice and worker exposure 
in evaluations
Working to promote regulatory solutions to require 
companies to “do the right thing”

•Mass Breast Cancer Coalition … great graphic display of 
trends of breast cancer over time … link to use of toxics?
•Mass Audubon … working with legislature to protect 
environmental regs that protect wildlife and habitat
•Environmental League of Massachusetts … focused on 
advocacy related to toxics and industrial impacts on 
air/water/land
•Mass Coalition of Occupational Safety and Health•Mass Coalition of Occupational Safety and Health … 
protecting worker safety throughout Massachusetts
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Many progressive companies are using tools to determineMany progressive companies are using tools to determine 
which chemicals to use in their processes and products 
How do we green our products and make the best material 
choices?

•This affects company competitiveness
•Decisions that will best support companies in keeping 
their doors open 20 years from now
•Minimizing liability
•Choose materials that will work, be affordable, and be 
available for the long term.  If something becomes 
regulated then it will no longer be truly available therefore 
doesn’t meet long term strategy
•Protect workers
•Make $$•Make $$
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Keep businesses here … Attract businesses and workers; Protect environment and public 
health
As consumers and science evolve, concerns about specific chemicals emerge

•TURI did study of 5 chemicals identified by legislature (and informed by stakeholders such as 
advocates mentioned in previous slide)
•But others have been doing this work as well, and many states are now seeing that 
scientifically robust assessments can lead to more meaningful policies and technical support ofscientifically robust assessments can lead to more meaningful policies and technical support of 
businesses that create products that use chemicals of concern.

•Maine – safer children’s products legislation being finalized
•Washington – chemical action plans for chemicals of high concern (PBTs, decaBDE, 
Lead)
•California – DTSC via its Green Chemistry Initiative program is currently developing a 
"Safer Alternative Regulations" that will establish a process to identify and prioritize 
chemicals of concern in consumer products, and a process to evaluate safer 
alternatives.
•Massachusetts – safer alternatives bill being debated as we speak … scientifically 
based review to determine if feasible alternatives to toxic chemicals available.  
Favorable report from Comt of Env, Natl Res and Ag; passed Senate in last session; 
discussed on Monday

So clearly there is a lot going on re: alternatives.  We need a common language and protocol to 
that methods are transferable across state borders, and so that companies know what to 
expect. TURI working with a consortium of states who are interested in developing a common 
language and protocol around scientifically sound approach to identifying and promoting safer 
alternatives.
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This is the overall protocol established by the states, and commonly p y , y
used in a variety of tools and by various companies and organizations in 
some form or other.
I’ll go through each of these elements in more detail
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GOAL some examples include:
• Identify high priorities for substitution (company or govt)
• Find safer alternatives for specific application (consumer, company)
• See if alternatives are available to decide public policy for phasing 

out a toxic chemical (govt, NGOs)
• Conduct assessment to provide companies with information about 

safer alternatives for a specific use/application (govt businesssafer alternatives for a specific use/application (govt, business, 
NGOs)

SCOPE – need to consider:
• Level of detail – just how much science and research do you 

want/need to include?
• Will this assessment be for general use (e.g., building materials) or 

for specific applications (e.g., BFRs in electronics)
• Chemical alternatives or product/function alternatives – doing one 

chemical at a time is labor/resource intensive.  Doing a functional 
use (e.g., solvent) may allow you to cover a lot more territory with 
one tool/method
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Using on your goal and scope as a guide, do the following:Using on your goal and scope as a guide, do the following:
1. Prioritize chemicals for assessment:  what information 

do you need to take into account?
• Criteria;  Data sources;  Data gaps; etc

2. Consider stakeholder concerns:
• Consumer/NGO concerns based on body burden data
• Presence in products exposed to vulnerable populations.

3. Profile the hazard (and exposure) of the chemical of 
concern

4. Identify its function, uses and use categories.  This 
information is important in order to compare 
alternatives
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It may be that you can address all possible uses for a chemical, or you y y p , y
may need to consider only specific uses.  Again, this is dependent upon 
your goal and scope.  When looking for possible alternatives, consider 
the following:
1. Chemicals
2. Materials
3. Product Re-design Opportunities
4. Process Changes
5. Eliminate the Use / Need for Function of the chemical of 

concern
Th l t ti ft l k d b i t t lThese last options are often overlooked by various assessment tools 
but, as we’ve learned in the course of the Toxics Use Reduction 
planning history in Massachusetts, it is often very profitable to look not 
just at substituting one chemical for another, but to really evaluate why 
the chemical is there in the first place.  Looking at your process and 
product may also lead to opportunities to reduce or eliminate the use of 
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p y pp
the chemical of concern.  



Pre-screening alternatives is a mechanism used by TURI to streamline our efforts in 
2006.  Doing so in general allows you to eliminate potentially time-consuming 
assessments for chemicals that may clearly not be “safer” or feasible alternatives.  
Consider criteria for screening contaminants, mixtures, etc. typically focused on:
EH&S considerations:

• PBTs
• Carcinogens

CMR• CMRs
• “Blacklist” substances 

For TURI’s assessment, we ended our prescreening with the EH&S considerations.  
But for a company doing this, other considerations may be valid pre-screening 
criteria:
1. Performance considerations: If you need to satisfy specific criteria (e.g., 

t ili bilit f di l d i ) t i lt ti l l bsterilizability of medical devices) certain alternatives may clearly be 
unacceptable

2. Economic considerations: Switching to a substitute chemical that costs 10 
times as much is often not feasible, especially in today’s economic climate.  
For a government assessment, however, this may not be a strong 
determinant if there is an indication that “safer” alternatives are available

3 S i l id ti F l d lt ti i d li i
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3. Social considerations: For example, does an alternative require delivery in 
a form that cannot be handled safely either in your plant or in your 
neighboring community?



When assessing the alternatives that have been identified, you need to 
do so in comparison to the chemical of concern.  Issues to be 
considered in the assessment include:
1. Technical Performance 

• Functionality,
• Availability
• Technical viability• Technical viability

2. Environmental/human health
• Hazard endpoints (e.g., CMR, sensitivity, PBT, GHG potential, etc)
• Exposure potential and impact on env or human health associated 

with specific routes of exposure
• How do you handle missing data?  This is something that needs to 

b id d d l h d lbe considered as you develop your methodology.  
3. Economics  - cost per unit, capital expenditures that may be required, 

etc.
4. Social Impacts – how manufactured, labor issues, impact on your 

facility’s neighborhood, etc.
5. Life Cycle Thinking – when comparing alternative materials, direct 
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5 e Cyc e g e co pa g a te at e ate a s, d ect
hazard endpoint data may not be available so you want to consider 
impacts on env and human health associated with the lifecycle of the 
material, including consumer use and end of life issues.



OK, so you’ve identified possible alternatives and generated as much , y p g
data as you can to address the scope and goals of your assessment, 
now what?  Things to think about include:
1. Are the alternatives likely to be: 

• Safer?  What is the definition of “safer”?
• Technically feasible for some or for many applications?

Fi i ll i l? i i ifi i l di• Financially practical? – is significant capital expenditure 
required?  Can existing equipment be used?

2. How are you going to present the results of your assessment –
what is the best way to convey the message?  If considering 
banning a chemical of concern, want to show bad vs
better/good; if providing information for decision making wantbetter/good; if providing information for decision-making, want 
to provide broad array of data so that user can make decisions 
according to their own criteria

3. Systems impacts – will addressing this issue/chemical lead to 
negative impacts elsewhere (e.g., movement towards use of 
food crops for feedstock)
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p )
4. Feedback loop – is there a way to assure that reassessment 

happens when new information becomes available?



Are there safer feasible alternatives?Are there safer feasible alternatives?
There are various methods that can be used to help you in 

drawing these kinds of conclusions. We’ll look at a few 
examples in a minute.  

• Will you be focusing on a comparison to the chemical 
of concern, or are you merely doing a benchmark 
screen of your options?  

• What body of evidence is there that adoption of an 
alternative will happen?

This process should take into consideration feedback fromThis process should take into consideration feedback from 
stakeholders. 

Transparency is often critical to drawing conclusions that will 
be accepted.
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It doesn’t matter if you did a great assessment if no one ever y
adopts the alternatives!  So what are some of the ways that 
companies or governments can help in implementing the 
adoption of identified safer alternatives:

1. Promoting implementation – Technology diffusion
• Demonstrations of workable alternatives• Demonstrations of workable alternatives
• Trainings for companies considering drop in 

substitutions or process changes
2. What if no feasible alternatives available?

• Develop R&D plan, work with universities to 
conduct researchconduct research

• Get technical assistance from P2 providers or from 
technical experts associated with the alternatives

• Develop system to get emerging information 
• Look for governmental grants that could support 

R&D
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Throughout the process, regardless of if you are a governmental entity 
or a company, it is important to consider the concerns and feedback of 
stakeholders.

Who the important stakeholders are for you depends on your goals 
(e.g., who should be consulted about chemicals of concern and priority 
uses?)

• Industry, researchers, and others that have information to make 
the assessment more comprehensive and accurate

• Those affected by substitution: industry supply chain and 
consumers

• Regulators and government, standards setting organizations
• Environmental and health organizations, NGOs and the public

Outreach and Communication with stakeholders is critical, especially for 
governments wanting to develop regulations and/or limitations based on 
the results of their assessment

Transparency throughout the process helps engender trust in the
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Transparency throughout the process helps engender trust in the 
process, and helps those affected in being clear about how to move 
forward in response to the results of the alternatives assessment.



I’ll present a few examples of currently used and/or beingI ll present a few examples of currently used and/or being 
developed tools for assessing alternatives

Comparison tools – results presented relative to chemical of 
concern
Scoring tools – provided weighted evaluation of alternatives 
to arrive at quantitative result
Benchmark tools – compare alternatives to set of 
benchmarks for specific end points
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•TURI 2006 study funded by Mass legislatureTURI 2006 study funded by Mass legislature
•Looked at five chemicals (lead, DEHP, formaldehyde, 
perchloroethylene, hexavalent chromium)
•Compared alternatives (associated with specific priority uses) 
to chemicals of concern – we were limited by time and resources, 
and therefore streamlined the effort as much as possible.

•Results presented in comparative manner, as shown.  
Information on the chemical of concern for that specific 
application is provided and the tables then indicate if the 
alternatives are better than (+), worse than (-) or essentially ( ), ( ) y
the same as (=) the chemical of concern for that application.  
When data gaps are present we provided a ? to indicate that a 
conclusion could not be drawn.
•Comprehensive data available in the full report for users to 
make informed decisions
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make informed decisions.
www.turi.org



Pollution Prevention Options Assessment SystemPollution Prevention Options Assessment System
Developed by TURI in the late 1990s
Tool designed to allow comparison of alternatives based not 
only on EH&S but also on worker impacts
Process changes consideredProcess changes considered
Data intensive scoring tool
Requires a fair bit of judgment in assigning scores

The TURI lab has been using this tool as part of its chemicalThe TURI lab has been using this tool as part of its chemical 
database for alternative cleaners (www.cleanersolutions.org)

Go to http://www.turi.org/home/hot_topics/ and type in 
P2OASys to learn more about this systemy y
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Safer Product Labeling
Provides consumers with information about safer household and cleaning products. 
Screens
DfE evaluates each ingredient in a formulation based on critical health and 
environmental endpoints and within its functional class. The functional class context 
allows DfE to view ingredients as part of a continuum of improved or safer 
ingredient choices Screens are available for:ingredient choices.  Screens are available for:

General Screen
Fragrances
Solvents
Surfactants
Direct Release Chemicals

Alt Assess program:p g
Furniture Flame Retardancy
Flame Retardants in Printed Circuit Boards
Lead-Free Solder in Electronics
Wire and Cable

Detailed hazard reviews
– Based on publicly available literature

M d fid ti l d t f EPA d h i l i– Measured confidential data from EPA and chemical companies
– Estimations from EPA New Chemicals Program
– Professional judgment of EPA staff

19



This is an example from the draft assessment of FRs in printed circuit p p
boards
•Notice detail provided
•Hazard end points considered include acute toxicity, skin sensitization, 
cancer hazard, immunotoxicity, reproductive, developmental, neurologic 
and systemic  toxicity and genotoxicity, acute and chronic aquatic y y g y, q
toxicity, persistence and bioaccumulation.

Colored endpoints indicate experimental data
Italicized endpoints indicate estimated values, professional judgment, 
SARsSARs

Notice life cycle thinking depicted on right hand column – DFE identifies 
key life cycle points and highlights the areas where an impact could 
occur for this specific product
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The Pharos Project
•Building professionals have hard time determining which materials are truly green
•Healthy Bldg Network worked w/ leaders in architecture, materials analysis and 
EH&S policy to develop system to evaluate materials
•Pharos = navigational aid
•16 criteria assessed (still under construction)

•Health-Pollution Criteria: Aquatic Toxicity; Air Quality; Global Warming 
Potential; High Hazard Toxics (PBTs); Indoor Air Quality and User Exposure
•Environment-Resource Criteria: Embedded Energy; Embedded Water; 
Renewable Materials; Solid Waste; Renewable Energy; Habitat
•Social-Community Criteria: Community Relations; Corporate Leadership; 
Fairness and Equity; Consumer Health and Safety; Occupational Health and 
Safety

•Open source (transparency is a key, even with respect to the limitations of the 
method) 
•Being launched November 14, 2009 at GreenBuild in Denver
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This system, developed by Clean Production Action, benchmarks chemicals y p y
into four categories based on comparison of criteria for specific hazard 
endpoints and levels of concern.
In the Green Screen for Safer Chemicals and the Pharos Project, chemicals 
of high concern have one or more of the following attributes:

• Persistent, Bioaccumulative and Toxic (PBT),
• Very Persistent and very Bioaccumulative (vPvB),
• Very Persistent and Toxic (vPT)
• Very Bioaccumulative and Toxic (vBT) or
• Known or likely to be CMR, neurotoxicant or endocrine disrupting.

The first application of the Green Screen was to the common brominated 
flame retardant, Deca-BDE, used in TV casings. This contentious chemical 
has been the focus of political and company action.
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Find the best tool for a specific set of goals and scope that allow you (NGO, 
business, government) to be successful in moving towards an increasingly 
sustainable product!

Pam Eliason
Senior Associate Director
Industry Research Program ManagerIndustry Research Program Manager
Toxics Use Reduction Institute
University of Massachusetts Lowell
1 University Avenue
Lowell, MA  01854

pam@turi.org
978-934-3142
Fax: 978-934-3050
www.turi.org
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