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EPAs Definition of an Alternatives 
Assessment

“Alternatives assessments characterize chemical hazards 

based on a full range of human health and environmental 

information. Chemical choices made based on these 

assessments can minimize the potential for unintended 

consequences that might occur in moving from a potentially 

problematic chemical to a poorly understood alternative, 

which could be more hazardous” - Environmental Protection 

Agency (2016) 



Hazard Assessment 

This is the first step in an alternatives assessment 

Evaluations may include:

Chemical (solvents, corrosives, fumes, etc.) 

Burns (thermal, chemical) 

Dust (heavy metals, silica)

Heat/Cold (burning, environmental temperatures, etc.)

Vibration 

Excessive noise 

Impact (falling objects, struck-by hazards, etc.) 



Toxics Use Reduction Institute

Founded by the Toxics Use Reduction Act (TURA) of 1989

Mass DEP, Mass OTA, and TURI

TURI

Is a multi-disciplinary research, policy and education center

Created to protect public health and the environment, while promoting 

Massachusetts businesses

Provides resources and tools to reduce the use of toxic chemicals

Collaborates with businesses, community organizations, and government 

agencies 



Business Benefits 

Achieve compliance with laws and regulations 

Improve worker health and safety

Reduce costs 

Reduce the potential for regrettable substitutions 

Create safer products for consumers and the environment



TURI Laboratory 

Mission:

To test and evaluate the effectiveness of greener cleaning 

chemicals and related equipment

Goals:

To identify, develop and promote safer alternatives to 

hazardous solvents

This investigative work involves surface preparation, 

cleaning, rinsing, drying and analysis



History of P2OAS ys

Created by TURI in the mid 1990s to analyze chemical and equipment alternatives 

One of the first hazard analysis tools to help businesses compare several 

chemicals and hazards

Can be used by small and medium-sized businesses

Designed to help non-experts compare alternatives

Can be done very quickly, which allows the businesses to begin testing the 

alternatives faster

Evaluates the chemical/process by ranking it from 2 (good) to 10 (bad)

Free to use



P2OAS ys Hazard Analysis 
Categories

Acute Human Hazards Disposal Hazards

Chronic Human Hazards Chemical Hazards

Physical Hazards Energy and Resource Use

Aquatic Hazards Product Hazards

Persistence/Bioaccumulation Exposure Potential

Atmospheric Hazards



P2OAS ys Data 
Endpoints 

11 Categories 
61 Endpoints



Aquatic Hazards



Research Purpose

To update the P2OAS ys system to include the GHS  labels

P2OAS ys endpoints were from 1995

Validating the data points for each hazard classification

Comparing it to the GHS  system 



Methods: Reviewed GHS  
Documents

P2OASys Categories GHS Categories 

Acute Human Effects Health Hazard (Part 3)

Chronic Human Effects Health Hazard (Part 3)

Physical Hazards

Aquatic Hazards Environmental Hazard (Part 4)

Persistence/Bioaccumulation

Atmospheric Hazards

Disposal Hazards

Chemical Hazards Physical Hazard (Part 2)

Energy & Resource Use

Product Hazard

Exposure Potential 



Methods: Utilized the Current  
P2OAS ys Criteria Table

Evaluated Current Hazard Endpoints

Referred back to the GHS  components to compare P2OAS ys 

values

Will update P2OAS ys with GHS  values and phrasing 



Updates to P2OAS ys 

Added Key Words from the GHS  to P2OAS ys 

Considered the worst case scenario for hazard endpoints

All units listed within GHS  S tandards were considered 



Evaluation

In many cases, P2OAS ys endpoints provided more restrictive 

values than GHS  S tandards

Updates only made if GHS  standards had more stringent 

values than current P2OAS ys values 



Evaluation

Changes Made:

Four new hazard endpoints were added to the P2OAS ys 

document

Added key words that were used to define carcinogens, 

reproductive effects, and respiratory sensitivity/diseases

The most restrictive data source is what was used in the 

hazard analysis of PEL, Aquatic LC50 and Flash Point



Aquatic Hazards

P2OAS ys had more restrictive values

P2OAS ys and GHS  have the same value

P2OAS ys was changed to reflect the more restrictive GHS  value 



Limitations

S hort time period to do the evaluations of GHS  and P2OAS ys

P2OAS ys has more variety of hazard evaluation endpoints, 

when compared to what GHS  requires 



Next S teps 

Update P2OAS ys

Add new subcategories and values to hazard endpoints 

using GHS  standards

Make P2OAS ys available on its own website for public use

Reformat P2OAS ys to have an integrative drop-down 

menu

Investigate other chemical assessment tools by using 

additional sources of chemical hazards endpoints 



Future of P2OAS ys



Resources 
Design for the S afer Environmental Alternatives Assessments: 
https://www.epa.gov/saferchoice/design-environment-alternatives-
assessments

Conducting a Hazard Assessment: 
https://www.osha.gov/S LTC/etools/shipyard/standard/ppe/hazard_asse
ssment.html

Who We Are: http://www.turi.org/About/Who_We_Are

Cleaning Laboratory: 
http://www.turi.org/Our_Work/Cleaning_Laboratory

P2OAS ys Tool to Compare Materials: 
http://www.turi.org/Our_Work/Research/Alternatives_Assessment/Che
mical_Hazard_Comparison_Tools/P2OAS ys_Tool_to_Compare_Mater
ials



For More Information

http://www.turi.org/p2oasys

http://guides.turi.org/beyondmsds
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