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Emerging Aspects of Lab Safety 

UCLA Dartmouth Texas Tech 

The 2011 report "Experimenting with Danger" from U.S. 
Chemical Safety Board, which discussed 3 research lab events 
was a cultural watershed for academic labs. 



National Responses to the CSB 

The CSB report led to follow up from:  
–  The ACS Advancing Graduate Education report  
–  National Academy of Sciences Safe Science Report  
–  APLU Safety Culture toolbox  
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Key APLU Report Recommendations 

•  Develop a risk assessment process 
for laboratory safety that is integral to 
all activities conducted in the 
laboratory or the field.  

•  Embed safety communication in 
laboratories, classes, departments 
and throughout the wider campus.  

•  Institutions should provide laboratory 
safety education and training for 
students, faculty, EH&S staff, and 
department heads. 



The New Public Expectation 

NFPA 45 Chapter 12, 2015 
Instructor Responsibilities 

1.  Documented hazard risk 
assessment 

2.  Safety briefing for students prior 
to the start of each experiment to 
review the hazards of the 
chemicals used, the PPE required 
for the experiment, and review 
emergency procedures.  

The Big Deal: These requirements are 
protocol specific, not a generic set of 
rules for lab classes 



Lab Safety requires a System,  
not a Solution 

Managing lab hazards involves  
organizing 5 strategies into a resilient 
system: 

1.  Hazard Analysis and Reduction  
2.  Engineering Controls  
3.  Training and Oversight which 

support Situational Awareness  
4.  Personal Protective Equipment  
5.  Emergency Planning and Response  

Safety Culture is the element that holds 
the system together as situations change 



The RAMP approach to  
Building a Lab Safety System 

Developing a Chemical Safety 
system involves addressing six 
elements: 
1.  EHS Culture 
2.  Hazard Identification 
3.  Risk Assessment 
4.  Managing Safety 
5.  Planning for Emergencies 
6.  Protecting the Environment From Stuart and 
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CO2 RAMP and Bowtie 

SOP Hazard Risk 
Assessment 

Bowtie Diagram 

Template available at 
http://dchas.org/bcce2016/ 



Risk Assessment is a Chem Informatics 
Challenge as well as an EHS challenge 

•  Currently, it's Caveat emptor: Chemistry 
textbooks and laboratory manuals provide a set 
of generic rules, followed by "see the MSDS".  

•  For example, Wikipedia provides links to 
random MSDS sources; Linkrot is a serious 
problem some sources are kaput, many are 
dated. 



The Evolution of  
Chemical Safety Information 

Increasingly 
user-

specific and 
well-

defined; 
also 

increasing 
voluminous 
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Connecting to the Educational Mission: 
Risk Assessment is a Research Process 

The RAMP model of  
Chemical Safety 

Association of College and 
Research Libraries Information 

Literacy Skills 
Safety culture Scope the Inquiry 

Recognize hazards Collect Data 

Assess risks Evaluate the Information 

Manage safety Apply Data to  
Make Decisions 

Plan, Protect  
Share Lessons Learned 

Document the Process  
and Outcome 



Emerging Lab Safety Info Resources 

http://www.acs.org/
hazardassessment  

Risk Assessment Process overviews 



Safety Education Guidelines 

http://www.acs.org/safety 



PubChem LCSS: 
Information Literate Safety Information 
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Safety Info Exploration Tools 

Deepwebtech 
Search Engine 

ChemTagger 



Lab Safety is a Creative Process 

Safe Decision-Making 
rests on 4 elements: 

Culture 
(behavior and 

rhetoric) 

Education and 
Training (SOPs) 

Common Sense  
(Wiki-wisdom) 

Bloom's 
Taxonomy 

Creating 

Evaluating / 
Analyzing 

Understanding / 
Applying 

Remembering 

Situational Awareness  
(adjusting to the unexpected) 

 



Lab Safety Resources 

Safe Decision-Making 
rests on 4 elements: 

Culture 
(behavior and 

rhetoric) 

Education and 
Training (SOPs) 

Common Sense  
(Wiki-wisdom) 

Situational Awareness  
(adjusting to the unexpected) 

 

Relevant 
Educational 
Resources 

APLU Report 

Safe Science 

Prudent Practices 

ACS Education 
Guidelines 



The Vision Beyond 2015 
•  The emerging web favors:  

–  Sites designed as a nodes in the 
network rather than Sources of Truth 

–  Contextual Usability (use of the 
information beyond the screen) 

–  Open source peer curation, building 
on the examples of e-mail lists and 
Wikipedia 

•  What is emerging is a flexibly structured 
ecosystem of data, workflow tools and 
domain expertise mapped to the 
essential commonalities of the use 
case and content, connected by good 
information management practices 

Wikipedia articles 
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Information Practices  
that Support this Vision 

•  Ontology: the machine 
readable system of definitions 
and links between those 
definitions 

•  Annotation: the human 
process (perhaps machine-
assisted) of prioritizing data 
elements and making 
decisions based on the 
available information and goal 
of the project 
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The Opportunity and the Challenge 

From the “UK Days Out”, July 2012:  
Professor Nitrate's Mad Lab a gang of 
hugely excited children were shown 
how to build rockets, … and create 
worryingly large explosions using 
unidentified chemicals. 

Street Culture 

Undergraduate Skills 
Identified by the ACS CPT 
1. Problem Solving Skills 
2. Chemical Literature and 
Information Management Skills 
3. Laboratory Safety Skills 
4. Communication Skills 
5. Team Skills 
6. Ethics  

Academic Culture 


