March 27, 2018
CSHEMA Awards Committee
One City Centre, Suite 204
120 W. Seventh St.
Bloomington, IN 47404
RE:

CSHEMA Safety Culture Innovation Award Submission for the Department of Chemistry at
Washington University in St. Louis

Dear CSHEMA Awards Committee Members:
I would like to nominate the Department of Chemistry at Washington University in St. Louis for a
CSHEMA Safety Culture Innovation Award for their leadership efforts in improving research safety
culture at a department level. In doing so, the Department of Chemistry has become a model for other
research departments within our institution. Their efforts are multi-pronged and are adaptable to similar
departments at any institution.
Key components of their safety culture initiatives include:
1. Strong messaging from the top that safety and compliance are a priority
a. In 2012, the Department Chair, in conjunction with Environmental Health and Safety
(EH&S), suspended research activities in two Principal Investigator (PI) laboratories, so
that they could address safety, training and compliance expectations. The suspensions
allowed the laboratory scientists time to improve workplace safety Standard Operating
Procedures (SOPs) and review safety training. The two two-week suspensions, while
considered a last resort, quickly communicated to the University Community that safety
was a priority for the Chemistry Department and the University as a whole.
2. From a positive safety culture perspective, since 2014, the Chemistry Department has required
that all incoming graduate students attend a semester-long safety course. The classes are taught
by faculty in the department, EH&S staff, Emergency Management staff, industry safety experts
and special guests, such as the St. Louis FBI Special Agent in Charge of Weapons of Mass
Destruction. The Provost of the University, Holden Thorp, PhD, who was the Chair of the
National Research Council Committee on Promoting a Culture of Safety in Academic Chemical
Research, and Bruce Backus, Associate Vice Chancellor for EH&S and past CSHEMA President,
help set the tone for safety culture expectations at the very first class for the incoming graduate
students. At the end of the semester-long course, there is a lab coat ceremony, where the graduate
students are presented with special lab coat embroidered with their name and the department’s
safety logo. The lab coats have become a point of honor within the department. An abbreviated
agenda for the Chem 599 course is attached.
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3. The Department has taken ownership and responsibility for delivering its annual safety training.
In the past, EH&S used to prepare and deliver the annual safety training to all faculty, staff,
graduate students and postdoctoral fellows. Since 2016, Chemistry Department graduate students
develop and lead the department’s annual safety training. The graduate students focus on topics
relevant to the work being done in the department and they bring enthusiasm and excitement to
the education process. All classroom attendees also take the on-line EH&S annual laboratory
safety refresher training. As a special incentive, all attendees who complete the classroom
training and properly answer safety quiz questions are put into a drawing for a $100 gift card,
which is presented at the end of the classroom training session.
4. In order to encourage the reporting of near miss incidents and positive safety practices, the
department actively promotes this reporting on their main web page, http://chemistry.wustl.edu/
(Near-Miss Reporting Form and Safety Stars Online “Safety Comment Box”). Every semester
the Department has drawings using the names of people who submitted the reports during the
semester and the winners receive gift cards to local coffee shops. (This is a very popular
program.)
5. In addition to the Department’s Safety Committee, which is comprised of faculty, staff and
graduate students, the graduate students have the own safety organization called the Peer Safety
Group. The Peer Safety Group develops the annual safety training for the department, they share
best practices, develop safety SOPs, mentor incoming graduate students and do mock safety and
compliance audits of one another’s laboratories. Washington University EH&S presented the
Peer Safety Group with a Safety Recognition in 2017 for their work improving the safety culture
in the Department of Chemistry, participating in the ExxonMobil in the Partners for Academic
Lab Safety (PALS) Initiative, and supporting graduate students in Energy, Environmental and
Chemical Engineering with their safety initiatives.
6. Since 2013, the Department has partnered with ExxonMobil in ExxonMobil’s Partners for
Academic Lab Safety (PALS) Initiative. The initiative allows ExxonMobil research safety
experts to review Chemistry Department research safety practices and provide feedback, and
allows Chemistry graduates students, faculty and EH&S staff to go to ExxonMobil’s research
facility in Houston, TX, to review their safety practices and culture. In 2017, EH&S and
Chemistry convinced ExxonMobil to expand this program to include graduate students from
Washington University’s Energy, Environmental & Chemical Engineering Department.
a. Prior to 2013, Chemistry and EH&S partnered with safety experts from Sigma Aldrich
and other corporations to review the safety practices in Chemistry and other departments.
Sigma Aldrich’s leading expert on pyrophoric chemical safety presented on the topic to
all Chemistry faculty and graduate students.
7. The department has a number of leaders who support the safety initiatives in their department,
working on continuous improvement of the programs. They work collaboratively with EH&S,
each other and with departments in other Schools at the University.

These Chemistry Department safety culture innovations can be summarized as:
• Leadership from the top
• Safety education from the beginning for incoming graduate students
• Take ownership and responsibility for one’s own safety program and training

•
•

•
•

o Incentivize safety training
Reward, not stigmatize, near miss reporting
Partner with industry safety experts to take safety culture and programs to a higher level
o This builds a win-win situation in that graduate students learn corporate safety culture
expectations and industry has an opportunity to recruit the best and brightest from our
institution
Safety committees are lead by graduate students and front line researchers/PIs, and are supported
and encouraged by leaders within the department
The department shares their knowledge and safety expertise with others and actively promotes
inclusion of others outside of their department in their safety initiatives.

While these innovations may sound pedestrian, they take the right mindset to foster and develop, and they
provide a guide for safety culture implementation at other institutions.
Please contact me at 314-935-9882 or backusb@wustl.edu if you have any questions.
Sincerely,

Bruce Backus
Assistant Vice Chancellor – Environmental Health and Safety

Attachments

Appendices to the CSHEMA Safety Culture Innovation Award Submission for the Department of
Chemistry at Washington University in St. Louis
Department of Chemistry Main Web Page, http://chemistry.wustl.edu/, and links to Near-Miss
Reporting Form and Safety Stars Online “Safety Comment Box
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Dr J. Dewey Holten - holten@wustl.edu
FL2017.L07.Chem.599.01 - Chemical Laboratory Safety: Welcome to Chem 599
Tuesday, August 29, 2017 11:25:31 AM

New Chemistry Graduate Students,
Welcome to Chem 599, Chemical Laboratory Safety. Our First Class is this Friday,
September 1 at 2 pm in Lab Sci 201. At this first lecture, I will give an Introduction to the
course. This will be followed by a presentation by Provost Holden Thorp on "A Culture of
Safety in the Laboratory". This will be followed by a presentation by Bruce Backus, head of
Environmental Health and Safety (EH&S) on "Safe Practices in the Laboratory".
The Blackboard site for the class is now set up and you can check it out. See the Course
Information and Course Documents Folder. Under Course Documents, please look over the
document "Course Activities and Assignments", which I will go over in the Introduction.
Please also see the document "Chem 599 Outline and Calendar. The first page has a table
with the lecture dates and topics, along with references to the Chapters in the course text book,
Prudent Practices in the Laboratory. You should come prepared for each lecture by reading
over the associated Chapters identified in the Course Outline.
You can pick up your FREE copy of Prudent Practices from Angela in the Chemistry office on
level 5 of McMillen Hall. She has a list with your pictures and student IDs, so we make sure
everyone gets a copy.
In the Course Documents folder there is a folder on Lecture Notes. I will normally put slides
and notes there prior to the lecture. However, there is no need to print them because I will
bring to each class a set of notes with room for you to make additional notes during the
lecture.
If you have any questions on this or any aspect of the course concerning Safety throughout the
semester or during your time here please send me an email.
Dewey Holten
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Course Activities and Assignments
Chemistry 299/599
Chemical Laboratory Safety
Fall 2017
Weeks 1-12
• Students prepare for each class by prior reading on topics for that week
• Presentation(s) by experts & students ask questions
• Discussion aids development of ‘Safety Highlights’ by each student
• Before the next class, each student submits to Blackboard under their
‘Assignment’ tab their version of one Safety Highlight. This will include a
title and a ≤½ page synopsis of why it is important, how to implement in
a practical situation, etc. This highlight will be useful going forward.
• Each student submits by 5 pm Friday October 13 their area of research
interest to help pick a topic for a Standard Operating Procedure (SOP)

Weeks 9-13
• Each student develops one Standard Operating Procedure (SOP) based
on a topic assigned in lecture on week 9, October 27
• The polished SOP first submission is due Midnight Sunday Nov 12
• Comments on the first submission will be return to students by Nov 22

Week 14
• The SOP revised, final submission is due by noon Dec 1.

Page 1 (of 100 Pages) - Single Page Example of Graduate Student Written
Weekly Safety Highlights in Chem 599 Class
Chem 599 Fall 2017 Safety Highlights
Highlight #1
Week #1, September 1 2017
Course Overview and Introdution to Laboratory Safety
1)
Safety Highlight: Safety is a Mindset Safety in a lab is not just completing the experiments
without any incidents or injuries, it is making sure that everything that is being done is as safe as
possible. It is very common to want to hide near misses and incidents that may occur in the
course of research, but it is better to report these near misses to present a learning opportunity on
what can be done to be more safe. Incidents can be prevented by following the proper protocols
and properly researching the components of the experiment, as well as making sure that the
researcher is never working alone or late at night- as an incident during that time could be severe
and the researcher would be without help. It is better to be overly cautious than not cautious
enough, as any incident that occurs in the lab may have lasting, dire consequences.
***************************
2)
A Culture of Safety
When instituting safety into a laboratory, or larger area, it is important to not only implement
safety rules but also indoctrinate a safety culture into the environment as well. Purely instituting
rules leads to people skirting the rules and not disclosing this due to the consequences of
breaking said rules. Not only will the perpetrator of the infraction not disclose it, but the overseer
might also remain silent. This not only negates the purpose of the rules, but it cultivates an
environment where safety is not prioritized. If a “near miss” occurs, and a safety culture does not
exist, the perpetrator(s) will remain silent instead of disclosing this, due to fear of the
consequences. This will allow the same incident to occur at a later time, when a disclosure of the
original could have led to implementation of new safety rules to prevent the incident. Instead
what must be done is cultivating a sense of safety culture; this can be done by lessening the
punishment (slightly) of safety infractions, rewarding reports of “near misses”, and encouraging
frequent discussion of safety principles between supervisors and employees (or students). In
doing so, this will lead to not only a safer work environment, but also a happier environment,
less focused on obeying rules and more focused on remaining safe.
***************************
3)
INTRODUCTION, CULTURE OF SAFETY, AND SAFE PRACTICES IN THE
LABORATORY
• Before starting any new research project or research experiment, researchers should plan ahead
of any perceivable risk or danger to their own or other people`s life.
• Learning that laboratory safety is not only a matter of being careful and using the proper
equipment to perform experiments, but that risk assessment and experiment planning are also as
important for the welfare safety of everyone in the laboratory.
• After a study done by The National Research Council on laboratory safety in chemical research
in non-industrial settings, it was found that one of the main reasons of why laboratory accidents
have increased during the past year is due to the bureaucratic culture present in now a day
laboratories. This culture focuses on blaming people for such accidents, hiding the reasons to the
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Standard Operating Procedure – Preparation of Dye sample in organic
solvent.
1.

Background

The ‘Preparation of samples of Dyes such as XXX and YYY with an organic solvent,
typically ethanol’ is the method in which we take a powdered, Dye compound and
dissolve those into an organic solvent such as ethanol. The term ‘Dye’ is a generic
term to describe colored compounds that are hazardous chemicals.
2.

Scope

This procedure applies to the Preparation of Dye sample with an organic solvent such
as ethanol in the Professor A Laboratory (Building Room ZZZ) at Washington
University in St. Louis.
3.

Prerequisites

None.
4.

Responsibilities

All Professor A lab personnel must always perform the procedure (described below in
section 5) in a designated fume hood and are responsible for the proper handling
and disposal of hazardous solvents and chemically contaminated glassware and other
materials (i.e. gloves, kimwipes, etc.). Furthermore, all lab personnel are required to
wear safety glasses, pants, and closed-toed shoes (and a lab coat when necessary)
when performing the procedure below.
5.

Procedure
1. The powder of the Dye compound is transferred to a weigh boat using a
spatula, and measured to obtain 10-1 to 1 molar solution.
2. The measured powder is transferred into approximately 10-20 ml organic
solvent (most likely ethanol) and dissolved. This test tube of solution is now
considered “the stock test tube” to be used starting in step 8 below.
3. The used weigh boat and gloves should be disposed of in the proper
‘Unwanted Materials’ container (special ziplock bag) in the hood and the used
spatula should be cleaned with ethanol. The used solvent is disposed of the
proper ‘Unwanted Materials’ glass bottle/container in the hood.
4. No pipets at any step in the procedure are ever repeatedly put in the stock
test tube in order to prevent contamination of stock solvents.
5. The glass cuvette being used for data collection is cleaned using the organic
solvent (typically ethanol). The used solvent is disposed of in the proper
‘Unwanted Materials’ glass bottle/container in the hood.
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6. Using the tip of a glass pipet as a spatula, a small amount of solid Dye (<1
mg) is transferred to a small amount (1-3 ml) of the organic solvent in a new
test tube and dissolved.
7. A solution of the Dye in the organic solvent is then transferred to the clean
glass cuvette and scan absorbance at appropriate wavelength. If the
absorbance is too high, the Dye solution is diluted or if the absorbance is too
low, more Dye solid is added. When the desired absorption is achieved the
Dye solution is ready for use.
8. A small amount of Dye-solvent stock solution (step 2) is transferred via a
disposable pipette to the solution in the test tube and mixed. The pipette will
be discarded in the “Unwanted Materials’ container.
9. A small amount of the Dye-solvent solution is transferred glass cuvette using
micropipette and capped (to prevent solvent evaporation).
10. The used gloves are disposed of in the proper ‘Unwanted Material’ container
(special ziplock bag) and new gloves used in carrying the cuvette to the
spectrometer to measure absorbance at an appropriate wavelength
(depending on the specific Dye).
11. If the absorbance is not changed by Dye solution, return to step 8 and more
of the Dye-solvent solution and steps 9 and 10 are repeated until the desired
absorbance spectrum.
12. Several such Dye solutions may be made at a time.
13. Using a micropipette, the same amount of Dye compounds from the stock test
tube will be placed in a small amount (1-3 ml) of the organic solvent
(typically ethanol) but lacking the Dye, and transferred to a new clean
cuvette. The used gloves are disposed of in the proper ‘Unwanted Materials’
container (special ziplock bag) and use new gloves used to carry this cuvette
to the spectrometer to measure a baseline at an appropriate wavelength.
14. After all Dye solutions have been prepared, unwanted solvent and/or
unwanted solution of solvent plus Dye are disposed of in the proper
‘Unwanted Materials’ glass bottle/container. Used test tubes and pipets are
cleaned according the SOP ‘Glassware’ and the glassware is then disposed of
in the proper ‘Unwanted Materials’ container (special zip lock bag in hood).
Used gloves and kimwipes are disposed of the proper ‘Unwanted Materials’
container (special ziplock bag).
15. Following experiments, the Dye solution is placed in the proper ‘Unwanted
Materials’ glass/bottle container in the hood. The cuvette is then cleaned with
pure organic solvent (as in step 5 above) and that used solvent is placed in
the proper ‘Unwanted Materials’ glass bottle/container in the hood.
16. Final clean-up consists of policing the hood area for used test tubes or glass
pipets. These are cleaned according to the SOP ‘Glassware’ and the hood
workspace area in which the work was done is left clean and clutter-free.
17. NOTE: The ‘Unwanted Materials’ container is only open when in use for the
disposal of solvent or solvent/Dye solution.
6.
None.
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7.

Definitions

The term ‘Dye’ is a generic term to describe Dyes and other colored solids which are
hazardous chemicals.
An ‘unwanted’ solvent is used solvent that is disposed of in the proper ‘Unwanted
Materials’ container.
8.

Special hazardous Hazardous Solvent compounds.

Chemical Name
XXX
CAS-NO.
111000222
OSHA Hazards
Skin sensitizer, Respiratory sensitiser, Corrosive, Teratogen, Reproductive hazard
GHS Classification
Acute toxicity, Oral (Category 5)
Skin corrosion (Category 1B)
Serious eye damage (Category 1)
Respiratory sensitisation (Category 1)
Skin sensitisation (Category 1)
Reproductive toxicity (Category 2)
Acute aquatic toxicity (Category 3)
GHS Label elements, including precautionary statements

Pictogram
Signal word

Danger

Hazard statement(s)
H303 May be harmful if swallowed.
H314 Causes severe skin burns and eye damage.
H317 May cause an allergic skin reaction.
H334 May cause allergy or asthma symptoms or breathing difficulties if inhaled.
H361fd Suspected of damaging fertility. Suspected of damaging the unborn child.
H402 Harmful to aquatic life.
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Precautionary statement(s)
P261 Avoid breathing dust/ fume/ gas/ mist/ vapours/ spray.
P280 Wear protective gloves/ protective clothing/ eye protection/ face protection.
P305 + P351 + P338 IF IN EYES: Rinse cautiously with water for several minutes. Remove
contact lenses, if
present and easy to do. Continue rinsing.
P310 Immediately call a POISON CENTER or doctor/ physician.
HMIS Classification
Health hazard: 3
Chronic Health Hazard: *
Flammability: 1
Physical hazards: 0
NFPA Rating
Health hazard: 3
Fire: 1
Reactivity Hazard: 0
Potential Health Effects
Inhalation May be harmful if inhaled. Material is extremely destructive to the tissue of the mucous
membranes and upper respiratory tract.
Skin May be harmful if absorbed through skin. Causes skin burns.
Eyes Causes eye burns.
Ingestion May be harmful if swallowed.

Note that this is a Generic SOP and a specific SOP is intended as a starting point for the
preparation of a specific SOP that takes into account the exact characteristics of the compounds
being used in the procedure.

3/27/2018

Agenda
Part 1: Today’s training

2018 Chemistry Department
Annual Safety Review
March 23, 2018

•
•
•
•

Focusing on topics that affect us as chemists
Areas we as a department can improve upon
Highlighting new initiatives
Chance to win prize!!

Part 2: Online MANDATORY safety training refresher
• Look for email from Rachel
• Should take 30‐60 minutes to complete
• Complete by: March 31st , 2018

Part 2: Online Mandatory Safety Training
EHS has been updating the safety training slides and
quizzes over the last year.
They are breaking the training up into smaller, more
focused sections.
The updated Compliance Profile Questionnaire will
ask detailed questions that will direct you to the
specific training sections you have to do, to be
prepared for your specific lab duties.
The Chemistry Safety Committee has reviewed
several of these trainings and given feedback.
The Chemistry Department will be the first
department to get to use these new training slides!

EH&S Hot Topics
• Wellness

The new Laboratory Safety Training consists of
three training activities with an assessment for
each set of slides.
EHS – General Laboratory Training (2018)
EHS – General Laboratory Training Assessment
EHS – Chemical Safety Training (2018)
EHS – Chemical Safety Training Assessment
EHS – Biological Training (2018)
EHS – Biological Training Assessment

• Pedestrian & Bicycle Safety

• Direct Correlation with Safety:
•
•
•
•
•
•
•
•

Getting Enough sleep
Exercise
Good Diet
Manage Stress
No Tobacco
Moderation in use of alcohol, drugs
Annual medical physicals
Plan for future

• http://wellnessconnection.wustl.edu/

Pedestrian & Bicycle Safety

EH&S Hot Topics
• Research Safety
• PI and Graduate Student Dynamic
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How Do You Autofail EH&S Lab Inspections?

EH&S Reminders
• Anonymous Safety Perception &
Customer Feedback Survey
• Top 5 Safety Concerns three
years in a row:
• Personal safety & security (crime against
person)
• Chemical hazards
• Indoor Air Quality (IAQ)
• Vehicle/Bicycle/Pedestrian Safety
• Ergonomics

• Roles & Responsibilities
• Sewering Non‐hazardous
Chemicals
• Get approval from EH&S prior to
sewer non‐hazardous chemicals
• Reason
• Required by Metropolitan Sewer
District
• Impacts aerobic and anaerobic
waste water treatment

There are 10 ways for a lab to autofail. These include:
1. Not up‐to‐date Chemical Inventory system
2. IBC Protocol?
3. Do personnel show proper respect for the use of PPE?
4. Are select Agent Toxins handled properly?
5. Are controlled substances stored in a securely locked cabinet?
6. Are food/beverages kept in clean areas/rooms and “food only” refrigerators/freezers?
7. Proper labeling of unwanted material/waste containers (labels completed properly)
8. Are all unwanted material/waste and hazardous chemical containers kept securely capped when not
in use?
9. Are all unwanted material/waste containers within the regulatory time limit?
10. Are needles, razor blades and other metal sharps disposed of in an approved sharps container?

Management of Unwanted Material
List constituents not generic name
“Organic waste”, “Solvents”, “Organic Solvents”
are not acceptable labeling

Should

total
UNWANTED MATERIAL
100%
If found, contact 314‐935‐5555
GENERATOR INFO: WASHINGTON UNIVERSITY
One Brookings Drive, Box 1036
St. Louis, MO63130
Contents:_________70% Ethanol, 30% water______________
___________________________________________________
___________________________________________________
P.I. Name: __Wencewicz____ Dept. Name: ___Chemistry___
Bldg: _Lab Science_ Room #: __410_
Start Date: 2/24/2017
SUBMIT WITHIN 6 MONTHS!

Unwanted Material Generation –
Contaminated Disposable Materials
• The chemically contaminated disposable
materials should be collected in a container and
labeled with the chemicals contaminating the
items.
• Control your waste volume ‐
Do not use waste container for regular
trash!!!!

Management of Unwanted Material
If constituents do not fit on the label use an “Additional Contents” label
UNWANTED MATERIAL
Additional Contents:

Must be used with full Unwanted Material Label
HANDLE WITH CARE!

Unwanted Material Generation ‐ Bags
• Bags can be utilized for solid waste but must of an
acceptable thickness to ensure that bags do not
break. Clear bags are preferred.
• If label is on permanent container you must transfer
to bag or create duplicate label when submitting for
disposal. Label can also be placed on “draped” bag.
• Bag or container must be kept sealed/closed at all
times except when adding new material.
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Chemical Waste Generation – Column Waste
(silica, alumina, etc.)
• Waste labels for column filtration materials, such as silica, must identify all
chemicals run through columns on the label!
• If you don’t know the compound exactly put the reagents used to synthesize it!

Most frequently missed inspection items
Top 4 most frequently missed inspection items:
1. Lab‐specific safety training records not kept updated (12)
2. Chemicals are not stored/segregated by hazard class properly
(oxidizers, bases, corrosives, nitric acid, sulfuric acid, dry bases, toxics,
in freezers, flammables) (10)
3. Poor Housekeeping (10)
4. Gas cylinders are not stored and properly secured (lecture bottles) (8)

Most frequently missed inspection items

Lab‐specific Training Records

Top 4 most frequently missed inspection items:
1. Lab‐specific safety training records not kept updated (12)
2. Chemicals are not stored/segregated by hazard class properly
(oxidizers, bases, corrosives, nitric acid, sulfuric acid, dry bases, toxics,
in freezers, flammables) (10)
3. Poor Housekeeping (10)
4. Gas cylinders are not stored and properly secured (lecture bottles) (8)

Most frequently missed inspection items
Top 4 most frequently missed inspection items:
1. Lab‐specific safety training records not kept updated (12)
2. Chemicals are not stored/segregated by hazard class properly
(oxidizers, bases, corrosives, nitric acid, sulfuric acid, dry bases,
toxics, in freezers, flammables) (10)
3. Poor Housekeeping (10)
4. Gas cylinders are not stored and properly secured (lecture bottles) (8)

Date of when you
completed online safety
refresher course per year;
even though this date is
kept online, we need to
update this training record
hard copy each year

Date of when the lab has its
own specific training

Chemical Segregation: Flammables

Flammables

Liquids: approved Flammable
Storage Cabinet
Solids: Designated area of the
dry chemical storage shelves, in
secondary containment if
necessary.

Ethanol, Methanol, Acetone,
Toluene, carbon, charcoal,
paraformaldehyde

Oxidizers, reactives, acids, bases

Do not store flammable liquids in
cardboard boxes as seen here

Do not store flammable liquids
with Bases as seen here
https://ehsaweb.wusm.wustl.edu/secure/documents/MCHP‐WUSTL%202016.pdf
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Chemical Segregation‐Reminders

Chemical Segregation: Oxidizers
Nitric Acid: always stored in
its own secondary container
Sulfuric and Perchloric Acid:
May be stored together in
secondary containment

Oxidizers

Even dry chemicals and
chemicals in refrigerators
must be segregated
Nitric Acid, sulfuric acid,
perchloric acid

Organic acids, flammable,
and combustible materials

Do not stack
chemicals on top of
one another
Don’t have space?

Bottle shouldn’t be leaking into
secondary container.
Also, bottle of sulfuric acid should
be in secondary container

Class of Chemical

Flammables

Acids

Bases

Oxidizers should be segregated
from other chemicals

Recommended
Storage Method and
Additional Concerns
Liquids: approved Flammable
Storage Cabinet
Solids: Designated area of the
dry chemical storage shelves,
in secondary containment if
necessary.

Haven’t used something
in a year ‐ clean it out.
Or contact Rachel for
more storage space.

Common Chemical
Examples

Common
Incompatibles (always
consult SDS)

Class of Chemical

Recommended
Storage Method and
Additional Concerns

Ethanol, Methanol, Acetone,
Toluene, carbon, charcoal,
paraformaldehyde

Oxidizers, reactives, acids,
bases

Oxidizers

Nitric Acid: always stored in its
own secondary container
Sulfuric and Perchloric Acid:
May be stored together in
secondary containment

Flammables, Bases, Oxidizers

Toxics

Stored in a designated
corrosive storage cabinet or
storage area. May be stored in
same cabinet as the bases
with approved secondary
containment.

Hydrochloric Acid, Chromic
Acid, Phosphoric Acid, Acetic
Acid, Trichloroacetic Acid,
Formic Acid

Stored in a designated
corrosive storage cabinet or
storage area. May be stored in
the same cabinet as the acids
with approved secondary
containment.

Ammonium Hydroxide,
Potassium Hydroxide, Sodium
Hydroxide, Hydroxylamine,
Triethylamine

Potentially Unstable Materials‐
Peroxide‐forming
Flammables, Acids, Oxidizers

http://ehs.wustl.edu/resources/EHS%20Documents/Laboratory_Comment_Sheet.pdf

Select Agent Toxics

Common Chemical
Examples

Common
Incompatibles (always
consult SDS)

Nitric Acid, sulfuric acid,
perchloric acid

Organic acids, flammable, and
combustible materials

Segregate from other hazard
classes. If stored on same shelf
as other classes, secondary
containment must be used.

Chloroform, Cyanide, Heavy
metal compounds (e.g.
mercury, cadmium)

Flammables, acids, bases,
oxidizers, CONSULT EH&S FOR
ASSISTANCE

Must date when opened and
dispose of after one year

Ethyl Ether, 1,4‐Dioxane,
Tetrahydrofuran

Consult SDS or EH&S for
assistance

Must be securely locked and a
current, accurate inventory
must be kept of acquisition,
use, and disposal.

African Horse Sickness Virus,
Avian Influenza Virus,
Ebola Virus

Consult SDS or EH&S for
assistance

http://ehs.wustl.edu/resources/EHS%20Documents/Laboratory_Comment_Sheet.pdf

Nitric Acid Safety
STAY Vigilant

Additional labeling using Safety Posters
SEGREGATED

Don’t get comfortable
due to familiarity. Always
take appropriate safety
precautions.

Nitric acid is incompatible
with organics. Keep it
segregated! Do not clean
organic residue from
glassware with nitric acid.

PPE
Always place a barrier
between you and the nitric
acid. Wear a lab coat and
safety goggles..

BUDDY
Never work in the lab alone.

HELP
If you get splashed, wash with copious
amounts of water, call out for help, get
medical attention.
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Most frequently missed inspection items
Top 4 most frequently missed inspection items:
1. Lab‐specific safety training records not kept updated (12)
2. Chemicals are not stored/segregated by hazard class properly
(oxidizers, bases, corrosives, nitric acid, sulfuric acid, dry bases, toxics,
in freezers, flammables) (10)
3. Poor Housekeeping (10)
4. Gas cylinders are not stored and properly secured (lecture bottles) (8)

Good Housekeeping Habits
• Organize bench tops
Size matters: large equipment stored
in the back and small in the front
• Leave sufficient space to perform your
work safely. Don’t reach over items that
can easily get knocked over, such as
graduated cylinders or flasks.
• Keep all containers and glassware at
least 2 inches away from the front of the
lab bench.

https://www.drs.illinois.edu/SafetyLibrary/LaboratoryHousekeeping

Good Housekeeping Habits
• Avoid accumulating dirty dishes on lab benches and by sinks.
• Clean glassware when your experiment is done.
• Never leave glassware in the sink because it can easily break.

Good Housekeeping Habits
• Regularly check glassware for star cracks, chips, or cracks, and
promptly discard or repair any unsafe glassware.
• Discard disposable pipets and pipette tips immediately after use.

http://www.ontarioautoglass.com/windshield‐repairs/windshield‐chip‐crack‐repair/
https://www.drs.illinois.edu/SafetyLibrary/LaboratoryHousekeeping

Good Housekeeping Habits
• Properly secure and label all containers of chemicals and
experimental intermediates.
• Keep drawers and cabinets closed when not in use.
• Label cabinets and drawers containing hazardous material

https://www.drs.illinois.edu/SafetyLibrary/LaboratoryHousekeeping

Good Housekeeping Habits
• Promptly clean up spilled chemicals, silica gel, and any other
powdered materials to eliminate respiratory hazards
• Remove any equipment or clutter that interferes with access to
emergency equipment such as eyewash stations, safety
showers, and fire extinguishers.

Keep Hamilton syringes
in their boxes when not
in use to prevent
accidental needle sticks

https://www.drs.illinois.edu/SafetyLibrary/LaboratoryHousekeeping

https://www.drs.illinois.edu/SafetyLibrary/LaboratoryHousekeeping
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Most frequently missed inspection items

Make Sure to Properly Store Gas Cylinders

Top 4 most frequently missed inspection items:
1. Lab‐specific safety training records not kept updated (12)
2. Chemicals are not stored/segregated by hazard class properly
(oxidizers, bases, corrosives, nitric acid, sulfuric acid, dry bases, toxics,
in freezers, flammables) (10)
3. Poor Housekeeping (10)
4. Gas cylinders are not stored and properly secured (lecture bottles)
(8)

Make Sure to Properly Store Lecture Bottles

Secure at all times using either chains or straps
Cap when not in use
Transport using a cylinder dolly
Do not store incompatible gases together
Label cylinders “empty” and re‐cap when gas is
depleted
• Use correct regulator
• Clearly identify contents of cylinder

•
•
•
•
•

Properly Stored Lecture Bottles
•
•
•
•
•

•

•

Lecture bottles must be stored in an upright position.
Lecture bottles stored on their side are more
susceptible to damage, corrosion and leaks.
Segregate incompatible gases, such as flammable and
oxidizing gases.
Store poisonous gases in a fume hood or a ventilated
gas cabinet.
Regulators must be removed during storage. It is a
good idea to label the regulator with the gas it is used
for to prevent accidental misuse in the future.
Lecture bottles must be properly labeled. Re‐label
the lecture bottle if the label becomes illegible or falls
off.
Fischer Scientific sells lecture bottle Stands and
Carriers for $56.30 (one bottle) or $165.60 (up to six
bottles)

http://www.ehrs.upenn.edu/programs/labsafety/chp/sop/lecturebottle.html

Hood Usage
• Fume hood sashes need to be closed
when un‐attended
• Ensures confinement of potential
safety hazards inside hoods
• Do not permanently store chemicals
inside fume hoods – unless approved
by EH&S
• Any chemicals inside fume hoods
should be six inches from hood
opening
• If a fume hood alarm goes off – close the
hood and contact Gary Broyles. Do not
continue working until the issue has been
resolved.

Hood Usage
• Fume hoods installed after 1990 are low flow fume hoods – these are effective
and save energy. The working flow rates for these hoods (60 – 80 fpm) are lower
than older hoods (80 – 100 fpm).
• Air flow in our labs is adjusted with the expectation that 50% of the hoods are
open and 50% are closed at any given time
• Leaving your hood open can impact both your workspace and others in the
building. Be considerate and close your hood if you are not using it.
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Electric Panels
• Electrical panel doors must be able to open
to at least a 90° angle to allow access for
Facilities personnel.

Active Shooter Training
How to prepare before it happens:
• Take time to know your surroundings. For areas you
frequent, consider multiple routes to escape and places
to hide in the event of an incident.

• Electrical panel location should be visually
easy to location and signage should be used
if the location is obscured by lab equipment

• Attend an Active Shooter Response training course. To
register, visit Learn@Work.
https://www.creativesafetysupply.com/floor‐marking‐for‐electrical‐panel‐compliance/

What to do when it happens
• Every active shooter/person with a weapon incident is different. You will have to
quickly evaluate the situation and choose the best course of action. If you
become aware of an active shooter, you have three options: RUN, HIDE, or FIGHT.

• If you see something, say something. Call WUPD
(Danforth, West and North campuses) at 314‐935‐5555
or Protective Services (Medical School) at 314‐362‐4357
to report suspicious activity.

RUN
If you become aware of someone in your building who has a firearm and is shooting,
or threatening to shoot:
• Get out of the building immediately if you can do so without putting yourself in
harm’s way. Leave your belongings behind.
• Notify anyone along the way to get out.
• Take shelter in another building or leave campus if you are able to safely do so.
• Call the emergency contact number for your location.
• Danforth Campus: 314‐935‐5555
• School of Medicine: 314‐362‐4357
• North/West/South Campus & Tyson Research: 911 then 314‐935‐5555

https://www.fiveclipart.com/running‐man‐clip‐art/

https://emergency.wustl.edu/be‐prepared/active‐shooter/

HIDE
If you are unable to leave the building:
•
•
•
•
•
•

Lock yourself inside of a room and move furniture in front of the door.
Cover the windows and turn off any lights.
Silence your mobile device(s).
Do not answer the door for anyone.
Ignore any fire alarms as they may be a trick to draw people into the open.
Call the emergency contact number for your location.
• Danforth Campus: 314‐935‐5555
• School of Medicine: 314‐362‐4357
• North/West/South Campus & Tyson Research: 911 then 314‐935‐5555

FIGHT
• As a last resort, and only when your life is in imminent danger, try to disrupt or
take down the shooter:
• Act as aggressively as possible.
• Throw items at the shooter.
• Yell.
• Look for items that could be used as a weapon.
• Stay committed to your actions.
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Chemistry Safety Committee
Initiatives and Reminders
• Learn from each other through near‐miss reporting
• Highlight and encourage safety as a culture
• Increase general lab awareness/safety
New Members of Safety Committee:
Vicky Banas, Mark Nosiglia,
Tedd Wiessner, Hailey Meyer

Recent Winner of the Fall Near‐Miss Reporting!
Wei Wei for reporting an incident concerning OsO4
Key Takeaways:
• OsO4 should be placed in a secondary container and
never stored in a tightly sealed glass container.
• Only handle it in a fume hood.

Recent Winners of Safety Stars!
• Micah Rubin, Hari Anandarajah, and Bryce Sadtler
• Bryce for nominating his lab assistants
• Hari and Micah for responding quickly and appropriately during a
medical emergency

Quiz
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Quiz
Question 1: Which one of the following is the correct way to label waste :
a) NaHCO3 20%, H2O 80%
b) 100% Organic Solvent
c) 70% ethanol, 30% water
d) 20% chloroform, 70% ethyl acetate
e) All of the above are correct

Quiz
Question 3 : To what angle should I be able to open my electrical panel
door?
a) 54.74°
b) 180°
c) 45°
d) A foot’s distance
e) 90°

Quiz
Question 5: Nitric acid…
a) can react slowly with organic materials over time to form explosive
mixtures
b) should have its own waste stream
c) should be placed in waste containers with vented caps which are
available in the storeroom for only 44¢!!!
d) All of the above.

Quiz
Question 2: When do I segregate my chemicals based on their hazards?
a) Only wet chemicals
b) Only dry chemicals
c) Only oxidizing agents
d) Only reducing agents
e) Always

Quiz
Question 4: How many hoods can be open in a lab at a given time (for maximum efficiency)?
a) All the hoods can be open safely
b) None!
c) 50%
d) 25%
e) I don’t work in a lab with hoods

Quiz Answers
Question 1: Which one of the following is the correct way to label waste :
a) NaHCO3 20%, H2O 80%
b) 100% Organic Solvent
c) 70% ethanol, 30% water
d) 20% chloroform, 70% ethyl acetate
e) All of the above are correct
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Quiz
Question 2: When do I segregate my chemicals based on their hazards?
a) Only wet chemicals
b) Only dry chemicals
c) Only oxidizing agents
d) Only reducing agents
e) Always

Quiz
Question 4: How many hoods can be open in a lab at a given time (for maximum efficiency)?
a) All the hoods can be open safely
b) None!
c) 50%
d) 25%
e) I don’t work in a lab with hoods

Quiz
Question 3: To what angle should I be able to open my electrical panel
door?
a) 54.74°
b) 180°
c) 45°
d) A foot’s distance
e) 90°

Quiz
Question 5: Nitric acid…
a) can react slowly with organic materials over time to form explosive
mixtures
b) should have its own waste stream
c) should be placed in waste containers with vented caps which are
available in the storeroom for only 44¢!!!
d) All of the above.

Winner!
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Chemistry Department Near Miss Online Reporting Tool

Chemistry Department Safety Stars – Online “Safety Comment Box”

From:
To:
Subject:
Date:

Backus, Bruce
Backus, Bruce
Fall 2017 Safety Winners
Tuesday, March 27, 2018 1:43:38 PM

From: Dunn, Rachel
Sent: Friday, December 29, 2017 10:08 AM
To: A&S Chemistry Grad Students; A&S Chemistry Faculty; A&S Chemistry NT Faculty; A&S Chemistry Postdocs; A&S Chemistry
Staff
Cc: Backus, Bruce; Gunther, Lauren; Hall, Donna
Subject: Fall 2017 Safety Winners

Dear Chemistry Department,
Our Fall 2017 winners from the Safety Stars and the Near Miss online reporting forms. The winners of Starbucks gift cards
are:

Safety Stars
Micah Rubin, Hari Anandarajah, and Bryce Sadtler
Bryce Sadtler noted: “Two students, Micah Rubin and Hari Anandarajah, responded well during a medical emergency within
the department. They alerted the proper authorities, secured the victim, and kept the victim safe until the paramedics
arrived.”

Near-Miss
Wei Wei
Wei described a near-miss situation we can all learn from: “(NOTE: All the actions described in this near-miss report were
carried out in a properly used and functioning fume hood.) A solution of OsO4 (4% in water), stored in a glass vial at -20 oC,
was removed from the freezer and allowed to warm in a fume hood. Before the solution was thawed, the vial cracked
(presumably from pressure build up caused by the phase and temperature change), and the base of the vial separated from
the body. Because the solution was frozen, all leaks were contained in the vial, which was inverted to allow for easier
transfer of the frozen material to a new container. All osmium contaminated wastes were transferred into a specifically
labeled waste container for disposal, and the solution of osmium tetroxide, in its new container, was placed in a secondary
container and stored in the freezer. For future reference, the aqueous solution of OsO4 should not be stored in a tightly
sealed glass container and should always be stored in an appropriate secondary container. It should be noted that OsO4 is a
toxic, volatile solid, and because of this, it should be handled solely in a fume hood for personal protection.”
Thanks to everyone who submitted a Safety Star recommendation or a Near Miss Report!
Please continue using these forms online to notify the department of near misses or recognize colleagues who are
practicing good safety habits. You can find links to both of these online forms at the bottom right of our homepage:
https://www.chemistry.wustl.edu/

Thanks!
Rachel

Rachel Dunn, PhD
Administrative Officer, Chemistry Department
Washington University in St. Louis
314-935-6521
rachel.dunn@wustl.edu
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Partners in Academic Lab Safety (PALS) Initiative visit Exxon Mobil - Washington University in St. Louis Engineering

School of Engineering & Applied
Science
OUR SCHOOL

DEPARTMENTS & FACULTY

RESEARCH

PROSPECTIVE STUDENTS

Engineering
> News > Partners
in Academic Lab Safety (PALS) Initiative visit Exxon Mobil
CURRENT
STUDENTS
ALUMNI

Partners in Academic Lab Safety
participants visit Exxon Mobil
Jun 7, 2017

Graduate students from the Department of Energy,
Environmental & Chemical Engineering and the
Department of Chemistry, as well as sta from
Environmental Health & Safety participated in the
PALS (Partners in Academic Lab Safety) Initiative in
collaboration with Exxon Mobil May 31-June 2 in
Houston. The workshop included tours,
presentations about the culture of safety and best
practices at ExxonMobil.

Other News

Doctoral student
wins award from
American
Academy of

Participants from

Environmental

Washington University in

Engineers

St. Louis included:
Brad King
(Environmental
Health & Safety)
Changwoo Kim

Alumna Gretsch

(Energy, Environmental & Chemical Engineering)

takes two gold

Donna Hall (Environmental Health & Safety)
Erin Gemmell (Chemistry)

https://engineering.wustl.edu/news/Pages/Partners-in-Academic-Lab-Safety-PALS-Initiative-visit-Exxon-Mobil.aspx

medals at
Paralympics
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Partners in Academic Lab Safety (PALS) Initiative visit Exxon Mobil - Washington University in St. Louis Engineering

Claire Fortenberry (Energy, Environmental & Chemical
Engineering)
Clayton Kacicia (Energy, Environmental & Chemical
Engineering)
WashU

Tabbetha Bohac (Chemistry)

Engineering

Dan Mulrow (Chemistry)

launches master’s

Chanez Symster (Chemistry)

in cybersecurity
engineering
degree
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