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The purpose of this year’s meeting was to continue the work discussed at the ACS 
Presidential Safety Summit earlier in the year. Specifically, members of the Safety 
Advisory Panel (SAP) and invited experts discussed projects related to strategic goals 
for the Society in areas of chemical safety information. These goals were considered in 
the context of four key stakeholder groups identified by ACS communications strategy, 
including: 1) ACS Members and Potential Members, 2) Educators; 3) Policy Makers & 
Opinion Leaders; and 4) the General Public, particularly high school science students.  

The professional groups represented at this meeting included: 

• Chemical librarians and information experts who organize and manage 
authoritative chemical safety information to facilitate access and its use in many 
contexts;  

• Environmental Health and Safety, Green Chemistry and Toxicology experts 
who work with chemical safety and health information with a variety of audiences 
while communicating aspects of chemical safety and health issues; and 

• Regulatory and compliance experts who interact with government agencies 
charged with using chemical health and safety data and information to interpret 
legal requirements for health and safety aspects of chemicals. 

There is significant overlap between the interests of these groups and the overall goal of 
the meeting was to facilitate communication among diverse perspectives. With this in 
mind, small group discussions included members of all three groups working together 
on specific topics. These groups were:  

• Chemical Information 
• Safety and Green Chemistry 
• Policy Decision Makers 

Goals for the Chemical Information Group Discussion 
1) Based on the survey conducted by the CHAS in 2017, the documented process 

for conducting a risk assessment is not consistently taught, nor well developed in 
academia.1 Group discussion focused on identifying and mapping chemical 
safety logic and associated data and information requirements for using a RAMP 

                                            
1 McEwen, L; Stuart, R; Sweet, E; Izzo, R. Baseline survey of academic chemical safety 
information practices. J. Chem. Health Saf. 2017, 25(3), 1-5.  



assessment tool in an undergraduate teaching lab. Target stakeholders included 
chemistry educators and students.  

2) The group reviewed the priorities identified at the Safety Summit and outlined key 
activities for a proposed CCS task force that will provide recommendations for 
use of chemical data in laboratory risk assessment, including data sources, 
organization and tool specification for different stakeholder groups. The goal will 
be to facilitate the exchange of authoritative chemical safety information among 
laboratory researchers. Target stakeholders included ACS members and 
potential members.  

3) The following additional goal area will be directed towards further review within 
the technical Divisions of Chemical Health & Safety and Chemical Information:   
While Safety Data Sheets are the most common form of chemical safety data, 
these are not necessarily optimized for assessing risk at the laboratory scale. 
There is a need for the chemical safety information expert communities identified 
above to review how a chemical safety data profile for lab scale risk assessment 
should be organized based on previous work in Prudent Practices. The target 
stakeholders for this data profile will include the research laboratory community, 
which can be expected to involve many non-chemist lab scientists as well ACS 
members.  

Discussion Points: Biggest Challenges 
 Compiling chemical safety information into useful tools at the lab level that 

capture all of the necessary variables (e.g., heat, pressure, mixtures, etc.). 
 Linking risk assessment/hazard analysis to specific information resources.  
 Undergraduate education focuses on repeating information rather than assessing 

its value in decision making.  
 Connecting among data sources that enables findability, interoperability, and 

interpretability. 
 
Further discussion on addressing these challenges with safety information prompted 
articulation of several fundamental needs in the academic sector, including: 
development of critical thinking skills in both risk assessment and information 
literacy; integration of safety and information activity into current chemistry 
curriculum and laboratory practice; one-stop shopping for laboratory chemical safety 
information that connects across expert sources (e.g., “ACS Central Safety”);  
development of practical tools that support decision making, filter out too much 
information and lower time barriers to risk assessment; management of safety data 
via FAIR Principles2 to increase access to pre-competitive information and improve 
interoperability through shared data standards; and address the gap in available 
reactivity hazard information, current sources are few with very brief reports on 
reactivity related incidents.  

                                            
2 FORCE11. The Fair Data Principles. https://www.force11.org/group/fairgroup/fairprinciples (accessed 
July 22, 2018). 

https://www.force11.org/group/fairgroup/fairprinciples


 
The group worked through two risk assessment sample methods and considered 
how these could be incorporated into a web-based online tool that captures the 
critical variables and returns visual indicators for safety and environmental concerns. 
An undergraduate organic chemistry laboratory classroom scenario was selected to 
frame the discussion as a well-defined, widespread and a key entry point for 
chemistry majors into process design and evaluation. This discussion informed a 
small project proposal for developing and piloting a prototype tool submitted as a 
Divisional Innovative Project Grant shortly after the meeting (Appendix A).  
 
Taken all together, the challenges and needs articulated by the participants outline a 
framework for the expert communities to focus effort on improving the usability of 
safety information in the academic sector. Aligning these requisites with the 
outcomes of the ACS Presidential Safety Summit suggested several opportunities 
for next steps in the coming year, see below.  

Next Steps for the Chemical Information Group 
July 2018 deadlines:  

• ACS Style Guide TOC review, recommend section heading on safety reporting 
guidance for authors (Leah McEwen) Proposal submitted  

• CHAS IPG proposal for RAMP tool prototype for UG teaching lab based on SAP 
exercise (Ralph Stuart, Leah McEwen) Proposal submitted 
 

August 2018 ACS Boston preparation: 
• Report out of meeting and RAMP tool brainstorm to CCS at national meeting 
• Work with CHAS EC to develop an expert group to curate safety information 

needed for the tool and other uses. Recruit from the CHAS and CINF 
membership.  

• Draft charge, recommended membership and workflow for CCS Safety 
Information Task Force. Report to CCS for input.  

• Analyze web traffic on acs.org domain for safety related searching and report to 
CCS. (Ray Whitney, Leah McEwen) 

• Coordinate with CHAS to promote Lessons Learned collection and include on 
acs.org/safety (Ray Whitney, Ralph Stuart) 

 
Potential March 2019 ACS Orlando preparation:  

• ACS Style Guide, review guidelines for including safety information in articles   
• Inventory existing internal and external risk assessment resources for potential 

inclusion on acs.org/safety   
• Preview of RAMP tool Proof-of-Concept model  

http://acs.org/
http://acs.org/safety
http://acs.org/safety


Goal for the Safety and Green Chemistry Group 
SAP members met with Green Chemistry Institute staff to discuss connections and 
divergences between Green Chemistry and laboratory safety management and 
education. Key connections identified included: 

• The value of “systems thinking” in both aspects of chemistry work; 
• The challenge of developing a systems education in crowded and diverse 

curriculum delivered to students a wide variety of interests; and 
• The importance of scientific culture in addressing this challenge.  

Divergences include: 

• Green chemistry operates at the global ecosystem scale while lab safety focuses 
on the lab and beaker scale; chemistry education tends to focus on molecular 
and atomic levels; 

• Green chemistry includes a much broader group of stakeholders that laboratory 
safety; and 

• The design goals of chemistry at these scales are significantly different. 

Based on these considerations, this SAP group recommends that GCI and ACS Safety 
Program staff continue to work with diverse ACS members to develop a communication 
and education strategy around the scientific and cultural opportunities available in 
highlighting the connections between laboratory safety and Green Chemistry for ACS’s 
strategic audiences. Details of the discussions are provided in the attached slides 
(Appendix B). 

Discoveries and Path Forward 
Information tools (e.g. GHS, Reach, RAMP) are available that support risk and 
sustainable assessment processes However, chemical safety information is not 
organized in an interchangeable format between “big data” sources and is imbedded in 
technical and social contexts so that complex metadata is required to organize it in a 
usable manner. 

Culturally, the communications need to recognize the interdisciplinary science that is 
occurring in most scientific areas. Some of these are easier to incorporate the 
safe/sustainable message. Collaboration between these and highlighting the people-
based stories in the common communications will develop the safe/sustainable culture 
further. 

Audiences for these communications are members and potential members, educators, 
decisions-makers (ie. Policy makers and market forces), and the public. Connecting 
safety skills and Green Chemistry concepts presents new scientific opportunities that 
must be taught in a systematic way and shared with non-scientific stakeholders. 



Goals for the Policy Decision Makers 
1. Explore how the state of the art of chemical safety information is changing with 

the development of electronic information resources and tools. Consider how 
the technical aspects of this exchange and public availability should be 
reflected in ACS policy advice for Policy Makers and Opinion Leaders. 

2. Describe potential ACS strategies, directions and interactions with policy 
makers around this issue. 

Next Steps for Policy Decision Makers Group 
The group agreed that there are statements in current ACS position statements 
concerning chemical safety information accessibility and that a new policy statement is 
not warranted. However, a mechanism for informing the discussions and providing 
content in this area that ACS staff, who interact with regulatory agencies, can leverage 
is necessary. “FactSheet” documents are a new mechanism to provide this support. 
These are developed and maintained by an ACS committee, in this case the Committee 
on Chemical Safety.  

A writing team that includes members of CINF, CHAS and ACS staff from the Office of 
Public Affairs is working to create a new FactSheet on chemical safety information 
accessibility. 

Regulation of Laboratory Waste 
Members of the Safety Advisory Panel met to discuss the revision of the ACS policy 
statement Regulation of Laboratory Waste that is due this year. 

Since the June meeting this subgroup of the SAP has drafted a revision to the position 
statement. The position statement briefly outlines some of the difficulties that laboratory 
facilities, both academic and non-academic, face in complying with EPA regulations that 
are designed to address industrial-scale waste and makes ten recommendations for the 
following issues: 

• Consistent interpretation of regulations by local, state, and federal agencies 
• Implementation and expansion of the EPA Subpart K regulations for laboratories 
• Redundancy of Land Disposal Restriction Forms 
• Treatment of hazardous waste in the laboratory without a permit 

 
Sections being added to the policy statement following changes to the EPA Resource 
Conservation and Recovery Act (40 CFR Part 261) include: 
 

• Impracticality of new rules for Emergency Contingency Plans 
• Narrow time limits for alternative standards for episodic generation 
• Point of generation and waste determination challenges 
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Applicant Information

Ralph Stuart
rstuartcih@me.com
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Organization Information

AMERICAN CHEMICAL SOCIETY
530196572

Contacts

Applicant Information

Applicant First Name

Ralph

Applicant Last Name

Stuart

Request for $7,500.00
Technical Division IPG

ID:
132149190
Status:
Draft

Ralph Stuart
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Applicant Address Line 1

229 Main St

Applicant City

Keene

Applicant State

NH

Applicant Zip

03435-2502

Applicant Phone Number

8023169571

Applicant Email

rstuartcih@me.com

If an alternate phone number is preferred for communication during the grant application period, please enter that phone number
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Chemical Health & Safety Division
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Submitting a letter of support from the active Division Chair is required. If the Division Chair is the Project Coordinator, a member of
the Division’s Executive Committee must provide the letter of support.*
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Previous IPG Information

Divisions must not have overdue Annual Reports, or outstanding IPG reports to be considered for a grant. A division may have no more
than two active IPG projects. PLEASE NOTE: A funded project is considered active until a final report is submitted.

Does the Division currently have an IPG?*

No

If yes, indicate submission date of the IPG

Is this a joint IPG request with another ACS Technical Division?*

No

IPG Co-Sponsor (include a letter of support for each co-sponsor)

Co-
Sponsor
Group
Types

Co-
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Name
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ACS

Committee

CCS

Safety

Advisory

Panel
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Full Description of Project

Title of Project*

Development of RAMP prototype for organic chemistry teaching lab

Project Start Date*

09/30/2018
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6/20/18, 6)04 AMAmerican Chemical Society

Page 4 of 6https://www.gdg.do/prod1/portal/portal.jsp?c=23136329&p=23884502&g=23884504&id=132134098#/grant/apply/132149190/summary

−

Project Completion Date*

05/31/2019

Please provide a brief description of project goals*

The 2018 ACS Safety Summit identified laboratory chemical safety in the academic sector as an important leadership opportunity for the

Society. While tools that support chemical risk assessments exist in other sectors, resources for teaching and research labs in academia

are lacking. Building on needs analysis developed in previous IPG-funded collaborations, this project will develop a prototype electronic

tool that uses the RAMP model recommended by the CPT for laboratory classrooms. The interactive tool will incorporate best practices

for chemical data collection, green chemistry and risk assessments. It will produce indicators and reports for clear communication

between students, instructors, lab managers and safety personnel on these topics. As part of this project, the prototype will be tested in

organic teaching labs as a proof-of-concept for integrating safety analysis into the chemistry curriculum and extending the RAMP concept

to environmental impacts of laboratory work.

Highlight the innovative aspects of the proposed project.*

This project will provide an educational tool that will put RAMP into the hands of laboratory instructors and open the door to

development of tools in other academic laboratory settings. It will facilitate the application of authoritative data on chemical safety to

decision making at the laboratory scale and test the efficacy of better safety instruction in classrooms. The tool will also be useful for

institutional Environmental Health and Safety staff who are called upon to provide oversight of laboratory risk assessments across a

broad range of laboratory sciences. At the 2018 Presidential Safety Summit, a strategic goal of positioning the ACS as key laboratory

chemical safety resource for the scientific community as a whole was identified as a strategic priority. This project will help make this

strategy concrete.

Project background*

CHAS has partnered with the Division of Chemical Information and other ACS and non-ACS groups in a stepwise process to develop the

conceptual foundations for best practices in laboratory scale chemical risk assessment in the academic sector. This work has comprised

several IPGs, including a kick-off workshop of stakeholders in 2014, a survey of current practices among academic chemistry researchers

in conducting risk assessments, and a video discussing the role of risk assessments in supporting safe laboratory work. Collaborative

efforts with other organizations involved in chemical safet, have identified infrastructure needs for chemical safety data curation. These

collective efforts, along with existing resources such as Prudent Practices, provide a solid basis for developing practical tools to support

risk assessment in laboratory scale settings. This project will design and develop a prototype tool to provide a model Best Practice for the

laboratory community.

Project Outline

Overview*

The ACS Safety Advisory Panel met with technical experts in June 2018 to flesh out needs and requirements for an interactive risk

assessment tool. The organic chemistry teaching laboratory was selected as the lead use case because it is well-defined, widespread and a

key entry point for chemistry majors into process design and evaluation. It was determined that electronic infrastructure to support a low

cost, user-friendly public domain resource that captures the critical variables and visual indicators for safety and environmental concerns.

Initial development will be based on existing hazard assessment formats that can auto-populate key properties and guide chemists

through a simple risk assessment process. A prototype can be developed with several weeks of effort by qualified experts, following by

testing in laboratory classes over the spring semester. Experts have been identified and agreed to participate. Some of the experts will

require financial support to complete this work.

Objective*

The objective of the project will be to deliver a working prototype of a web-based risk assessment application to include in the ACS safety

web presence by June 1, 2019. Other objectives include assessment of infrastructure needed to support quality input data, scale the

functionality of the tool, and implement into classroom settings.
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Assessment

Identify target audience(s) and estimate the number of people to be reached. Estimate the numbers involved in organizing the project.*

The target audiences include a variety of stakeholders involved in laboratory education, including undergraduate students, instructors,

lab managers and safety officials. Students taking organic chemistry have a wide variety of career goals in many science disciplines.

Insights gained from this pilot project could potentially have broad reaching impact on majors that require organic chemistry laboratory

experience. There are 10,000 undergraduate chemistry degrees awarded each year; this is a reasonable estimate of the number of people

to be reached. This project can be expected to contribute to the ACS’ reputation as a leader in laboratory safety issues through further

development of ACS programs in safety education and risk assessment. 

There will be a core project group of 7 chemists, chemical information and chemical safety experts involved in developing the tool.

Budget Information

Amount Requested*

$7,500.00

Note the following:

1. Up to $7500 can be requested per proposal.

2. A Division may have up to two projects awarded in a calendar year with a maximum awarded funding total of $12,500.

3. Sum of items in Budget Table below must equal the total amount requested.

IPG Budget Table

Item Expense Justification

Information architecture support $2,000.00

Intimate knowledge of risk assessment of laboratory chemical processes and

software development is required to conduct this work. This amount will

support the work by this person on this project.

User interface development $2,000.00

Experience in teaching risk assessment and Green Chemistry in the

undergraduate classroom setting is required to conduct this work. This amount

will support the work by this person on this project.

Work group in person meeting $3,500.00
A face to face meeting of the technical experts will be needed to review the

alpha-version of the prototype

Total: $7,500.00

Additional Funds Requested from non-ACS Sources

Funding Source Expense Justification

ACS Committee on Chemical Safety $5,000.00

This effort is part of an ongoing partnership between CCS and CHAS on risk

assessment education. The 2019 CCS Safety Advisory Panel meeting will

provide the basis for the review meeting of the alpha version of this tool.

Total: $5,000.00
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−Assessment Plan

How do you plan to assess the success of your proposed project?*

The prototype tool will be incorporated as a pilot into laboratory classes and workshops during the spring semester of 2019. Students will

be asked to provide feedback, in addition to assessment of the accompanying risk assessment assignments. Web page analytics will also

be tracked for the tool interface, as well as the underlying data sources. Ongoing analytics will be monitored to identify opportunities to

improve the tool. The interest in this topic is indicated by the number of downloads of the 2018 IPG-supported risk assessment video,

which has received 1500 downloads in the first week since its debut.

Describe the assessment tools you will use to measure success of the proposed project (i.e., surveys).*

A variety of assessment methods will be involved, including:

• Usability testing

• Classroom surveys

• Assignment rubrics

• Web page analytics 

• Programmatic data access into the tool 

The data submitted into the tool can also be mined to identify the most commonly used risk management practices in the organic

chemistry teaching lab setting. These data can collectively inform lessons plans integrating risk assessment in these courses by other

instructors. Additionally, trends in familiarity with risk assessment can be tracked on the longer term with survey instrument on

benchmarking risk assessment practices in the academic sector developed through a 2016 IPG.

Describe how this project will seed future divisional activities.*

This project is a key step in CHAS partnerships with CINF and other ACS groups to facilitate the practice of laboratory chemical risk

assessment in the academic sector. We anticipate that the prototype proposed in this project and the insights gained from the pilot

testing will be leveraged for future CHAS partnerships to further support the ACS's strategic goals relative to chemical safety in the

laboratory.

I acknowledge that as part of this IPG project, the final report must include a poster for presentation at the subsequent ACS National
Meeting Sci-Mix session, and posted on the ACS Technical Division Innovative Project Grant webpage.*

I agree
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Tweaking the Recipe:
Towards a 
Safer and Greener 
Chemistry Culture

Ralph Stuart

June 2018

John Warner’s puzzle:

Given a PhD in chemistry, 
how do I make a 
carcinogenic dye?

Evolution of the Green Chemisry
discussion since 1985

1. 1980’s: “Natural” chemicals hit markets

2. 1990s: EPA repurposes microscale chemistry 
from a lab ventilation strategy to lan toxics use 
reduction initiative

3. 1998: Warner and Anastas publish Green 
Chemistry: Theory and Practice.

4. 2000’s: Competing Green Product rankings 
enter the marketplace

5. 2014: “Chemical footprint”  
concept is applies to of commercial products

Evolutionary Forces impacting Chemistry 
over the 20th Century

Focus of 
Scientific 
Research

Industrial 
Chemistry

Agricultural 
Chemistry

Materials 
Chemistry

Development 
of Lab 

Technologies
Mass 

measurement
Radiation 

measurement
Analytical 
procedure

Regulatory 
Environment

TSCA – Toxics 
policy

RCRA and 
Superfund 

Waste 
Management

SARA -
Emergency 

Planning

Market 
Demands

"Natural" 
chemicals Transparency
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Elements of Culture

1. Language 

2. History

3. Heroes

4. Aesthetics 

5. Ethics 

6. Education  

Greener Chemistry Cultural Tools We Need

1. Information tools (e.g. GHS, Reach, RAMP) that support 
process comparisons rather than the relying on the 
Precautionary Principle to avoid unfortunate substitutions

2. Systems thinking – complexity leads to unpredictability

3. Interdisciplinary science 

4. Collaboration skills

5. People-based Stories

In what ways is this an information problem?

1. Machine learning is based on Big 
Data 

2. Chemical safety information is not 
organized in a fungible format, 
which limits Big Data approaches 
to the problem

3. Chemistry safety data is 
embedded in both technical and 
social contexts which requires 
complex metadata

In what ways is this a policy problem?

1. An “abundance of caution” leads to “managing to the test”; 
the tests keep changing as technology advances 

2. Local chemical concerns are splintering the regulatory 
framework (e.g. bis-phenol A, PFA’s)

3. Markets have an incentive to avoid data due to public 
health fears
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The Paradigm Shift to Move Beyond Chemophobia

§ Move the cultural conversation away from:
Public: “No thanks, I’m on a diet”
Chemist: “Well if you don’t like Black Forest cake 
I’ll make plain chocolate”

to two way education about the public’s 
exposure concerns and  risk assessment in 
the related sciences, including chemistry (i.e. 
educate chemists to answer Dr. Warner’s 
puzzle).

§ Acknowledge the ethical challenges fostered 
by specialization in graduate education

“Green Chemistry and Lab Safety” 
Group Members

� Ralph Stuart
� Todd Houts
� Ken Kretchmann
� Anna Sitek
� Jennifer Mackellar

� David Constable

Goal:
Develop a communication 
strategy around the scientific and 
cultural opportunities available in 
highlighting the connections 
between laboratory safety and 
Green Chemistry for ACS’s 
strategic audiences

Moving EHS Beyond Compliance:
Sustainability, Safety & Health Programs, 
and Safer Chemicals

Jessica Schifano, JD, MPH
Health Scientist, Directorate of Standards and Guidance
Occupational Safety and Health Administration

OSHA presentation

10% of occupational deaths are short term

What are the Systemic Opportunities?
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Tools for Supporting Proactive Chemical Management
OSHA’s Toolkit for 

Transitioning to Safer Chemicals

https://www.osha.gov/dte/ecd/course_otiec_
search_public.html?course_title=7225

www.osha.gov/dsg/safer_chemicals

OSHA Course #7225

Chemical Information Sharing Models

https://commons.healthymaterials.net/

http://www.subsport.eu/case-stories

Lab Oriented Tools

https://www.beyondbenign.org/
https://www.mygreenlab.org/

How to Create a Safer and More 
Sustainable Lab Through Green Chemistry 
Webinar

Pharmaceutical Roundtable Solvent Selection 
Guide

https://www.sigmaaldrich.c
om/
chemistry/greener-
alternatives.html

Key themes identified during discussion

� 20th Century Chemistry is unsustainable in the 21st

Century
� Supplies of Natural Resources  (e.g. Phosphorus supply of 50 years; 

Helium supply of 20 years)

� Ecosystem services are overtaxed (e.g. CO2)

� Chemical Contamination is being circulated globally

� A systems approach to address these concerns 
includes many scales, stakeholders and sciences
� The stakeholder groups needs to think at the molecular, beaker, lab, 

community and global scales in an iterative fashion

� This system model encompasses both lab safety and sustainability

� Collaboration skills apply to both green chemistry and safety 

Global

Communit
y

Lab room

Beaker

Molecu
lar

https://www.osha.gov/dte/ecd/course_otiec_search_public.html?course_title=7225
http://www.osha.gov/dsg/safer_chemicals
https://commons.healthymaterials.net/
http://www.subsport.eu/case-stories
https://www.beyondbenign.org/
https://www.mygreenlab.org/
https://www.acs.org/content/acs/en/acs-webinars/professional-development/green-safety.html
https://www.acs.org/content/dam/acsorg/greenchemistry/industriainnovation/roundtable/acs-gci-pr-solvent-selection-guide.pdf
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Commonalities:
• More effective 

proactively
• Can be spirally 

integrated into 
education 

• Transects all 
chemistry

• Involves an ethical 
component

• Cultural challenges 
with multiple 
stakeholders

• Information 
management tools 
are needed to 
support 
assessments

Requires  
disparate 

competencies to  
manage 

More focused 
competencies

Individual  
concerns 
impact 

Science
Community

Community 
concerns 
impact the
Individual’s 

scienceOperational 
requirement 

to protect 
both the 

people and 
the science

Operational 
strategy in 
research 

and 
production 
settings to 

protect 
people and 

marketsLowers risks 
associated with 

chemical 
processes

Focuses on 
less hazardous

chemicals for 
general uses

Greener Chemistry 
Practices 

Safer Lab 
Practices 

Technical Aspects of Safer Lab Practice and Greener Chemistry
Key Messages for Strategic Audiences 
relative to Risk Communication

� Members and potential members
� Connecting safety skills and GC concepts presents new 

scientific opportunities

� Educators
� Systems thinking means new assessment methods

� Adapt current lab work to address contexts beyond the beaker

� Decision-makers (market forces)
� Green scale harmonization is necessary to manage the 

chemical footprint

� The Public (especially high school STEM students)
� The chemical enterprise cares about and is actively addressing 

its global impacts

Members and 
potential members

Educators

Decision-makers 
(purchasers)

The public (at large 
and within ACS)

Key Media for these Messages

� Members and potential members
� Technical presentations and workshops connecting 

safety skills and GC concepts

� Educators
� Systems thinking exercises

� Adapt current lab work

� Decision-makers
� Green scale harmonization

� The Public 
� The chemical enterprise cares about and is actively 

addressing its global impacts

Key Messages

� The RAMP logic can be extended to include 
sustainability aspects by including Protect the 
Environment in the process; this will require 
follow up inquiry about the environmental 
fate of the products of the process

� Lessons Learned need to be developed for 
Green Chemistry analogous to Safety 
moments

� The inertial challenge of traditional chemical 
process is both a hurdle and an opportunity
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Summary Table

Audience Message Media

Members and potential 
members

Emerging opportunities; need 
for innovation

Powerpoint templates; safety 
moments

Educators (GCI led) Systems thinking; chemistry is 
part of the answer as well as 
the problem?

Lesson plans

Decision-makers (market led) ACS policy statements and 
factsheets address GC issues

Rating scales (GHS, Green 
Scale, Chemical Footprint)

Public, especially high school 
STEM students 

Chemists are aware of and 
care about their environmental 
impacts; green chemistry is a 
path forward to address this

Video
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