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Dr. Dorhout’s Goals for the 
ACS Safety Culture Summit

1. Coordinate ACS efforts and expertise in the area of 
chemical safety, with a focus on safety culture in 
academic laboratories.

2. Formulate future ACS strategy to demonstrate the 
Society’s leadership in advancing a culture of safety 
in the chemical enterprise. 

3. Engage ACS stakeholders and external experts in the 
chemical safety conversation to promote an ethos of 
safety. 

4. Identify tools, opportunities, and partnerships that 
ACS can leverage to support safety cultures. 

Cultures are historically bound, so let’s take a quick 
look back at ACS chemical safety strategies in the 
20th Century.



[Summit Outcomes]

ACS Overall Strategic Goals

1. Provide Information Solutions

2. Empower Members and Member Communities

3. Support Excellence in Education

4. Communicate Chemistry’s Value
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The Summit’s Starting Point:
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Strategic Opportunities in Chemical 
Safety for ACS

1. Develop Safety
Information Solutions

2. Empower Members 
with Safety Skills

3. Support Safety 
Education

4. Communicate Chemical 
Safety as a Core Value

Develop  
specific 

use cases 
for RAMP

Stakeholder 
Workshops

RAMP 
outreach

Support the 
ecosystem of 
professional 

safety 
resources



[SAP June]
2018 Strategic Tasks for the 
Safety Advisory Panel

ACS Strategic Audiences SAP topics

Members and potential members Risk assessment documentation tools

Educators Risk assessment teaching tools

Decision-makers Chemical safety information policy 
issues

The Public, especially STEM high 
school students

Developing the connection between 
Chemical Safety and Green Chemistry 
(and Chemical Security?)
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ACS Safety Programs

Division of Chemical Health and Safety
• National and Regional Meeting technical programs
• J of Chemical Health and Safety and DCHAS-L e-mail list
• Professional Development Workshops
• Innovative Project Grants
• Technical division partnerships .particularly CHED and CINF
• Connection to other professional networks

Committee on Chemical Safety
• Education Subcommittee
• Communication Subcommittee
• Safe Practices Subcommittee
• Safety Advisory Panel

ACS Safety Program Office Coordination
• NSTA outreach
• CPSC support on flame-jetting education
• ACS Regional meeting workshops
• Document library maintenance
• Support for ACS outreach staff on safety issues



ACS Safety Advisory Panel: Cultivate professional practice of risk 
assessment in the academic sector through informed use of 

chemical safety data and hazard assessment methodologies. 

ACS Committee on Chemical Safety: Support RAMP process in 
academic laboratories (in conjunction with ACS Offices and 

Technical Divisions). 

ACS Safety Summit: “ACS should leverage its current resources to 
become the authoritative laboratory chemical safety information 

source.”

ACS President: “Identify tools, opportunities, and partnerships that 
ACS can leverage to support safety cultures.”

INFORMATION 
GOALS FOR 

SAFETY 



Lab safety involves technical and cultural skills

Culture Change 
through Safety 

Education

Selecting Controls 
Based on Rules, guided by 

Chemical Intuition 

Safety System based 
on documented 
Risk Assessment 

Manage 
Hazards

OSHA Controls



Sigmann and McEwen, 2016 
DOI: 10.1021/bk-2016-1232.ch003

Learning
Objectives



Hazard Assessment
Paper Tools



QUICK  
CARDTM

Hazard Communication  
Safety Data Sheets

The Hazard Communication Standard (HCS) requires  
chemical manufacturers, distributors, or importers to 
provide Safety Data Sheets (SDSs) (formerly known as 
Material Safety Data Sheets or MSDSs) to communicate 
the hazards of hazardous chemical products. The HCS 
requires new SDSs to be in a uniform format, and include 
the section numbers, the headings, and associated 
information under the headings below:

Section 1, Identification includes product identifier;  
manufacturer or distributor name, address, phone  
number; emergency phone number; recommended use; 
restrictions on use.

Section 2, Hazard(s) identification includes all hazards  
regarding the chemical; required label elements.

Section 3, Composition/information on ingredients  
includes information on chemical ingredients; trade secret 
claims.

Section 4, First-aid measures includes important symp-
toms/effects, acute, delayed; required treatment. 

Section 5, Fire-fighting measures lists suitable extinguishing 
techniques, equipment; chemical hazards from fire.

Section 6, Accidental release measures lists emergency  
procedures; protective equipment; proper methods of  
containment and cleanup.

Section 7, Handling and storage lists precautions for safe 
handling and storage, including incompatibilities.

(Continued on other side)

For more information:

www.osha.gov  (800) 321-OSHA (6742)
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QUICK  
CARDTM

Hazard Communication  
Safety Data Sheets

Section 8, Exposure controls/personal protection  
lists OSHA’s Permissible Exposure Limits (PELs);   
ACGIH Threshold Limit Values (TLVs); and any other 
exposure limit used or recommended by the chemical 
manufacturer, importer, or employer preparing the SDS 
where available as well as appropriate engineering 
controls; personal protective equipment (PPE).

Section 9, Physical and chemical properties lists the  
chemical’s characteristics.

Section 10, Stability and reactivity lists chemical stability 
and possibility of hazardous reactions.

Section 11, Toxicological information includes routes of  
exposure; related symptoms, acute and chronic effects;  
numerical measures of toxicity.

Section 12, Ecological information*
Section 13, Disposal considerations*
Section 14,  Transport information*
Section 15, Regulatory information*

Section 16, Other information, includes the date of  
preparation or last revision.

*Note: Since other Agencies regulate this information,  
OSHA will not be enforcing Sections 12 through 15  
(29 CFR 1910.1200(g)(2)). 

Employers must ensure that SDSs are readily accessible 
to employees.   
See Appendix D of 29 CFR 1910.1200 for a detailed  
description of SDS contents. 

For more information:

www.osha.gov  (800) 321-OSHA (6742)

QUICK  
CARDTM

Hazard Communication  
Standard Pictogram

The Hazard Communication Standard (HCS) requires 
pictograms on labels to alert users of the chemical 
hazards to which they may be exposed. Each pictogram 
consists of a symbol on a white background framed 
within a red border and represents a distinct hazard(s).  
The pictogram on the label is determined by the chemical 
hazard classification.

HCS Pictograms and Hazards
 Health Hazard   

• Carcinogen
• Mutagenicity
• Reproductive Toxicity
• Respiratory Sensitizer
• Target Organ Toxicity
• Aspiration Toxicity 

    Flame      

• Flammables 
• Pyrophorics
• Self-Heating
• Emits Flammable Gas
• Self-Reactives
• Organic Peroxides

 Exclamation  Mark

• Irritant (skin and eye)
• Skin Sensitizer
• Acute Toxicity (harmful)
• Narcotic Effects
• Respiratory Tract 
   Irritant
• Hazardous to Ozone 
    Layer (Non-Mandatory)

  Gas Cylinder   

• Gases Under Pressure

  Corrosion    

• Skin Corrosion/ 
   Burns
• Eye Damage
• Corrosive to Metals

   Exploding Bomb

• Explosives
• Self-Reactives
• Organic Peroxides

                            

Flame Over Circle         

• Oxidizers

  Environment              
                                             (Non-Mandatory)              

                           

• Aquatic Toxicity

          Skull  
 and Crossbones

• Acute Toxicity 
   (fatal or toxic)

U.S. Department of Labor
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SDS: 
core 
information 
source
for 
hazard
recognition



Prudent Practices –> 
Laboratory Chemical Safety Summaries



NextGen LCSS



SAP identified two areas of work focus:  

1. Design online RAMP tools for different use cases 
§ what are the data and functionality criteria for online tools that support the 

process of risk assessment in teaching labs (e.g., organic)?
§ can we develop preformulated RAMP “cake mixes” of safety data and scale-

specific procedures to facilitate risk assessment for specific contexts (e.g., 
substitute rainbow demonstration setup)

2. Curation of data sources 
§ academic community needs a laboratory scale SDS-like data format, what 

about the LCSS from Prudent Practices? 
§ do we have the right data? do we have the right authoritative sources?
§ can this data be ingested and integrated into other information systems to be 

more accessible in user workflows?



IPG: proof-of-concept 
interactive RAMP e-tool
• incorporate best practices for chemical data, green chemistry, 

and risk assessment methodologies 
• facilitate application of authoritative chemical safety data to 

decision making at the laboratory scale 
• develop reports for clear communication and use by students, 

instructors, lab managers and safety personnel
• test efficacy of visual indicators in existing chemical safety lesson 

plans and different classrooms
• organic chemistry teaching laboratory use case as well-defined, 

widespread and a key entry point for chemistry majors into 
process design and evaluation 



UC Chemicals

University of California
chemical inventory

Mobile
Management
Tool



Information Ground Rules 

• Information tools do not make safety decisions or recommendations
• tools can help organize and present authoritative data in useful ways based 

on expert methodology to help facilitate decision making in risk assessment 
and safety planning 

• Data sources and tools for using information are not necessarily (or 
even usually) the same system
• most sources of chemical safety data are government agencies or chemical 

suppliers that can be referenced in systems tailored to manage the data 
specific to the needs of different audiences, for example laboratory students  

• Information is only as good as source data and their curation 
• provenance is critical
• accurate reporting and interoperability is critical 



FAIR principles help us exchange data, accurately
• Findability – unique safety angle, safety info 

generated down the hall is not necessarily 

findable 

• Accessibility – safety info needs to be 

free/open, not to conflate with IP

• Interoperability 

• good metadata - provenance - the difference b/w 

fake news and science

• this is the key one – [point to Carmen’s experience 

and need to share lessons learned - and provenance 

for critical evaluation] 

• Re-usable (text-locking issue, different 

units/methods, etc.) 

DATA SHOULD BE

BY HUMANS 
AND MACHINES

Findable

Interoperable

Accessible

Reusable



Information 
system 
layer cake

• INTERFACE
frosting
• FUNCTIONALITY

yummy cake
• STRUCTURE
leavening
• DATA
ingredients



Building a RAMP layer cake

0. Source raw ingredients = public safety data warehouse (NLM)
1. Recipe ingredients = Laboratory Chemical Safety Summary (LCSS)
2. Measure portions = extract needed data from LCSS 
3. Mix ingredients = incorporate data into RAMP template 
4. Bake = risk analysis (method from Hazard Assessment)
5. Eat = apply to experimental planning, safety controls, 

emergency procedures
6. Clean up = waste disposal
7. Make notes on your fabulous recipe & share with friends =

document your risk assessment and contribute to lessons learned 

Data 
curation

RAMP 
process

RCRA
Control   
banding 
Publications
CSL

Search & 
Retrieve
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