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NSF International 
Global Leader in Public Health 

• Independent, not-for-profit organization certifying products and 
systems for over 65 years 

• Standards development in water, food, environment and other public 
health areas (>50 consensus ANSI standards) 

• Headquartered in the US, with locations worldwide, servicing 12000 
companies in 100 countries 

• 55 chemists, 26 toxicologists, 30 engineers, 20 biologists  
• Strong focus on commerce informed by collaborations with the US 

EPA, FDA, CDC, the World Health Organization as well as trade 
associations and other institutions around the globe. 
 



Green Chemistry 

NSF is third-party reviewer for: 
• NSF Sustainability Standards (carpet, resilient flooring, etc.) 
• The U.S. EPA’s Design for the Environment (DfE) Program  
• Clean Production Action’s GreenScreen™  
 
 

 
 
 
 
 
 



12 Principles of Green Chemistry* 

1. Prevention 
2. Atom Economy 
3. Less Hazardous Chemical Syntheses 
4. Designing Safer Chemicals 
5. Safer Solvents and Auxiliaries 
6. Design for Energy Efficiency 
7. Use of Renewable Feedstocks 
8. Reduce Derivatives 
9. Catalysis 
10. Design for Degradation 
11. Real-time analysis for Pollution Prevention 
12. Inherently Safer Chemistry for Accident Prevention 
 

 
* Anastas, P. T.; Warner, J. C.; Green Chemistry: Theory and Practice, Oxford University Press: New York, 1998, p.30. By 

permission of Oxford University Press 

 



Clean Production Action - GreenScreen™ 

  A Benchmark score facilitates informed decisions 

NSF is a third-party licensed profiler and trainer for the 
GreenScreenTM 



What Determines a Benchmark Score? 

• Evaluate 18 hazard endpoints relative to human health and the 
environment 

• Determine low, moderate or high hazard for each 
• Apply the GreenScreen algorithm to consider: 

– Transformation products 
– Genetic hazards that can pass to the next generation 
– Severity and potency of each hazard 
– Persistence (environmental and bioaccumulation in the food chain) 
– How much do we know about the chemical 

 



Which criteria are most relevant? 

• Builds on the USEPA DfE 
approach and other national and 
international precedents (OECD, 
GHS) 

• Publicly accessible, transparent 
and peer reviewed 

• Compliments other sustainability 
tools including Risk Assessment, 
Life Cycle Assessment, etc. 

• Harmonization is key to navigating 
increasing regulations 

• The GreenScreen is the most 
comprehensive tool currently 
available! 

 



Who is Using the GreenScreen™  

USGBC 



Drivers for the GreenScreen™  

 
• Upstream users in certain industries (electronics, textiles, 

automotive, building products) 
• Corporate responsibility (Michigan companies - Green 

Chemistry Checklist) 
• International sales 
• Voluntary standards 

– LEED certification – materials optimization 
– Health Product Declarations (HPDs) 

• California, Maine, Washington - regulations 



A GreenScreen™ is NOT a Risk 
Assessment 

• Hazard = the inherent property of a substance having the 
potential to cause adverse effects when an organism, 
system or (sub) population is exposed to it. 
 

• Risk = the probability of an adverse effect in an organism, 
system or (sub) population caused under specified 
circumstances by exposure to a substance. 

 
 

Risk = f (hazard, exposure) 
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Steps in a GreenScreen®  

 

1. Assess and classify hazards 
  
2. Apply the Benchmarks 
 
3. Make informed decisions 

11 
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Assess & Classify Hazards   
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a) Determine identity of chemical(s) to assess 
a) Processing chemicals 
b) Chemicals in your finished products 
c) Chemicals in your waste stream 

 
a) Gather data 

 
b) Classify hazard level for each hazard endpoint (e.g. H, M or L) 

 
c) Fill in hazard summary table 
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Populate Hazard Summary Table  

Bold = High confidence 
Italics = Low confidence 

Green Screen Hazard Ratings 
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            single repeated
* single repeated

* * *                 

L L L M M L DG L vH H L L L L H H vL  L M L 

Level of Concern:  
• vH = very High    
• L = Low   
• H = High     
• vL = very Low  

    
• DG = Data Gap 
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Steps in a GreenScreen® 

1. Assess and classify hazards 
  
2. Apply the Benchmarks 
 
3.  Make informed decisions 
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GreenScreen® Benchmark Criteria 

Aligned with  
Regulatory 

Drivers 
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GreenScreen® Benchmark 1 Criteria 



36 Lists – available at 
www.greenscreenchemicals.org  



Some List Designations = Benchmark 1 



List Translator Scores 
 

GS LT 
Score* 

GreenScreen 
Benchmark 
Equivalency 

Derivation   

LT-1 Benchmark 1 A LT-1 chemical score is based on lists that identify it is a Chemical of 
High Concern and may be considered equivalent to a Benchmark 1 
chemical using the full GreenScreen method*. 

LT-P1 Possible 
Benchmark 1 

A LT-P1 chemical score translates to Possible BM1 and reflects the 
presence of the chemical on Screening A or B lists and some uncertainty 
about the classification for key endpoints. Further research is needed on 
the flagged endpoint to determine if the chemical is indeed a 
GreenScreen Benchmark 1. 

LT-U Unspecified 
Benchmark 

A LT-U chemical score indicates that there is insufficient information to 
apply the GreenScreen Benchmark Scoring algorithm to the chemical. 
That can be a good sign. Typically, only hazardous chemicals are found 
on hazard lists. However, lack of presence on hazard lists can also mean 
that the chemical has not been well tested. Therefore the resulting 
conclusion using the List Translator is that the Benchmark U score is 
Unspecified pending full GreenScreen review. A full GreenScreen 
assessment will need to be performed to determine if a chemical is a 
Benchmark 2, 3 or 4. 
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Steps in a GreenScreen® 

1. Assess and classify hazards 
  
2. Apply the Benchmarks 
 
3.  Make informed decisions 
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HP is the world’s leading practitioner 
of  the GreenScreen™ tool.  
“HP has committed to replace 
restricted substances only with 
materials that are better for the 

environment and human health, and 
when there is sufficient assurance of  

required volumes and we have enough 
time to design and qualify the new 
material into the product. To assess 
alternative replacement materials we 
now use the GreenScreen, a hazard-

based assessment framework 
developed by the NGO Clean 

Production Action.”   
 

HP’s Global Citizens Report 



ROHS – The Law that Changed Everything 

 
•EU Directive 2002/95/EC 
on the Restriction of the 
Use of certain Hazardous 
Substances in Electrical 

and Electronic Equipment 

2
4 

Logo from companion regulation  
Waste Electrical and Electronic 
Equipment (WEEE) Directive 
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http://upload.wikimedia.org/wikipedia/commons/9/9c/WEEE_2.svg


More Regulations Coming 

Substance restrictions 
have become a major 
class of regulation for 
finished electronic 
products 
 

– More substances 
– More jurisdictions 
– More reporting 

 

2
5 
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Companies Implemented 
RoHS Restrictions 

Material selection based 
on: 

– Cost 
– Function 
– Reliability  
– Manufacturability 

 
All unregulated 
substitutes equally 
acceptable 
 

2
6 

1 July 2006 
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Bad 
idea! 



Avoid Regrettable Substitutions 

Don’t replace a chemical of concern with an unknown 



Choosing Better Materials 

Replacing materials is expensive 
• Want to select alternatives that 

won’t be restricted in the future 
 

Replacements should have lower 
environmental impact 

• Want to avoid unintended 
consequences 

• Want to identify preferable 
materials (not just minimally 
acceptable) 

 

2
8 
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How to Substitute 

• Use GreenScreen to identify chemicals of concern 
already in your products 

• Set requirements for potential alternatives (e.g. =>BM2 
for any BM1, plus other considerations – cost and 
availability, functionality, life cycle impact, etc.) 

• Green Screen results are only part of decision, but 
initial hazard screening deselects certain options early 
in assessment process 

• See www.subsport.eu for guidance (previous slide) 

3
0 
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http://www.subsport.eu/


Get Help – Engage Stakeholders 

• Trade associations can help pool 
resources: 
• PINFA  examined several non-

brominated flame retardants 
• GC3 examined plasticizers 

 
Ø Successfully differentiated 

alternatives 
Ø Identified better (and unacceptable) 

options 

31 



Next Steps 

• GreenScreen training is available 
(www.greenscreenchemicals.org)  
– 1-day workshops, or  
– web-based Advanced Practitioners Course 

• Start with the GreenScreen List Translator™ available at 
above link 
– Quickly identify known Benchmark 1’s (i.e. substances that are 

known carcinogens, reproductive toxicants, PBT’s etc. from the 
most well known lists such as IARC, Prop 65, OSPAR…aka LT-
1 on next slide) 

– Quickly identify possible Benchmark 1’s (aka LT-P1) and confirm 
they are not BM1’s 

– After you rule out the known BM1’s, deal with the rest of your 
inventory on a tiered schedule 

http://www.greenscreenchemicals.org/


Automated GreenScreen List Translator 

• Pharos – online database developed by the Healthy Building 
Network www.pharosproject.net – affordable and easy-to-use 
ListTranslator tool 

• GreenWercs – www.thewercs.com, more costly than Pharos 
in terms of annual subscription rates, but has many additional 
functionalities beyond the GreenScreen and List Translator  

http://www.pharosproject.net/
http://www.thewercs.com/


Challenges for the GreenScreen™  

 
1. ListTranslator screens are quick and affordable, but full 

GreenScreens are time consuming 
2. Full GreenScreens require training and toxicology knowledge 
3. Supplier disclosures – you can’t rank an unknown 
4. Knowing where to find data 

a. How to perform a comprehensive literature search 
b. How to strategically sift through mountains of data 
c. How to deal with data integrity 
d. How to identify transformation products 

5. Lack of data 
a. How to identify analogs 
b. How to fill data gaps with SAR modeling 

 
 
 



NSF GreenScreen™ Services 

 
Inventory pre-screens using ListTranslator 

–Useful for company stewardship and planning 
–Useful for R&D 
–Health Product Declarations 

Prioritize ingredients for full GreenScreens 
Screen proprietary ingredients for supplier confidentiality 
Review critical studies for data integrity and conclusions 

–Some companies do not have toxicologists on staff 
Identify transformation products 
Fill data gaps 

–Identifying analogs 
–Perform SAR modeling 

Full GreenScreens 
 
 



Exercise – Making Informed Decisions 

 
GreenScreen™ Hazard Ratings: possible alternatives for a Benchmark 1 polymer 

Alternates 
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Alternate #1 
(CAS xxxx-xx-x) 2 L L DG M M M DG M DG DG L DG H vH vH vH H L L L 

Alternate #2 
(CAS xxxx-xx-x) 2 L M L M DG M DG H M L L DG L H vH M M L L L 

Alternate #3 
(CAS xxxx-xx-x) 2 M L L L DG H vH H DG DG L DG H H L L H vL L M 



Questions? 

 
 
 
 

Nancy Linde 
linde@nsf.org  
734-913-5756 
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