
Safer Science - Developing a Culture of Safety Awareness

The academic science laboratory can be a very dangerous place as can be noted by the number of serious safety
accidents over the years. The U.S. Chemical Safety Board’s 2011 Annual Performance and Accountability report
(Section F) (see Internet Resources) notes “a culture of safety consciousness, accountability, organization, and
education has developed in industrial, governmental, and academic laboratories” with the advent of the Occupational
Safety and Health Administration (OSHA) Labo 
ratory Standard (29CFR1910.1450). It further notes, “Safety and training programs have been implemented to promote
the safe handling of chemicals from ordering to disposal, and to train laboratory personnel in safe practices. Laboratory
personnel must realize that the welfare and safety of each individual depends on clearly defined attitudes of teamwork
and personal responsibility. Learning to participate in this culture of habitual risk assessment, experiment planning, and
consideration of worst - case possibilities—for oneself and one’s fellow workers—is as much part of a scientific
education as learning the theoretical background of experiments or the step-by-step protocols for doing them in a
professional manner.” The bedrock of this developing safety culture is AAA–Awareness,Assessment and Action!

CULTIVATING LAB SAFETY

Appendix A of OSHA’s Lab Standard contains the National Research Council Recommendations Concerning Chemical
Hygiene in 
Laboratories. This is one of a number of chemical hygiene models available on the Internet. The model plan begins by
addressing how to minimize all chemical exposures and risks when working in the laboratory. First, a risk assessment
for hazardous chemicals and procedures needs to be done prior to doing any laboratory work. Five sample questions
are proposed as one approach to the risk assessment of chemical hazards.

They include the following: 
(a) What are the hazards? 
(b) What is the worst thing that could happen? 
(c) What can be done to prevent this from happening? 
(d) What can be done to protect from these hazards? 
(e) What should be done if something goes wrong?”

Next is the emphasis on how to avoid underestimation of the risk. 
“Even for substances of no known significant hazard, exposure should be minimized; when working with substances
that present special hazards, special precautions should be taken. Reference should be made to the safety data sheet
(SDS) that is provided for each chemical. Unless otherwise known, one should assume that any mixture will be more
toxic th an its most toxic component and that all substances of unknown toxicity are toxic.”

This approach is similar to preventing exposure to bloodborne pathogens. Always assume you are dealing with a
bloodborne pathogens and use universal precautions. Same is true when dealing with hazardous chemicals. Assume
they are hazardous and use the appropriate universal safety precautions (e.g. PPE, engineering controls, etc.).

Know how to meet the risk should there be an accident. Be familiar with the employer’s safety policies and procedures
in dealing with an accidental spill or fire. Emergency phone numbers should be posted in the lab. Know location of
safety equipment and have 
appropriate training.

The third focus is on the hierarchy of controls in efforts to control hazards by systematically removing them from the
site. The hierarchy includes 1. Engineering controls (e.g. ventilation, fume hoods, etc.), 2. Administrative controls (e.g.
work practices) and 3. 



Personal protective equipment (safety glasses, goggles, gloves, etc.). Again the purpose is to minimize or eliminate
employee exposure to hazards.

The fourth focus is making sure appropriate laboratory ventilation is provided. It is noted that the very best way to
prevent airborne 
exposure is to use fume hoods or other ventilation devices. “To determine the best choice for laboratory ventilation
using engineering controls for personal protection, employers are referred to Table 9.3 of the 2011 edition of ‘‘Prudent
Practices.’’  Laboratory chemical hoods are the most important components used to protect laboratory personnel from
exposure to hazardous chemicals.”

Equally important is having a lab ventilation system which meets specific characteristics and practices:“ 
(a) Heating and cooling should be adequate for the comfort of workers and operation of equipment. Before modification
of any building HVAC, the impact on laboratory or hood ventilation should be considered, as well as how laboratory
ventilation changes may affect the building HVAC. 
(b) A negative pressure differential should exist between the amount of air exhausted from the laboratory and the
amount supplied to the laboratory to prevent uncontrolled chemical vapors from leaving the laboratory. 
(c) Local exhaust ventilation devices should be appropriate to the materials and operations in the laboratory. 
(d) The air in chemical laboratories should be continuously replaced so that concentrations of odoriferous or toxic
substances do not increase during the workday. 
(e) Laboratory air should not be recirculated but exhausted directly outdoors. 
(f) Air pressure should be negative with respect to the rest of the building. Local capture equipment and systems should
be designed only by an experienced engineer or industrial hygienist. 
(g) Ventilation systems should be inspected and maintained on a regular basis. There should be no areas where air
remains sta 
tic or areas that have unusually high airflow velocities.”

The fifth critical piece is the development and implementation of a chemical hygiene program. The program should
contain scaffolding which minimizes exposures, injuries, illnesses and incidents. Annual review and updating of the
program is critical to meet the evolutionary or revolutionary changes in the workplace environment.

The last segment deals with addressing employee exposure limits to hazardous chemicals in the laboratory. In the
states, OSHA has developed Permissible Exposure Limits or PELs and by law, they are not to be exceeded. There also
are Threshold Limit Values or TLVs developed by the American Conference of Governmental Industrial Hygienists
which are better professional practice and should not be exceeded.

BOTTOM LINE! 
On the road to a safer laboratory working environment for both teachers and students is the process of determining
what the 
potential hazards are, how to deal with them and making sure they are met. As was noted, this process involves being
aware of the culture of safety, doing a risk assessment and taking the appropriate actions. 


