
WELCOME TO THE 2020 GRADUATE STUDENT SAFETY SEMINAR!

1:30 Welcome! Safety Responsibility and the role of EH&S Dr. Tracy Harvey, EH&S Lab Safety Program Manager, Chemical 

Hygiene Officer

1:45 General Hazard Awareness and   Workspace Safety Scott Nelson, EH&S Occupational Health and Safety Specialist

2:00 Biohazards and animals, Incident Response Eleanor Wade, EH&S Occupational Health and Safety Specialist

2:15 Guest Faculty Speaker Dr. Alex Merz, Professor, Biochemistry; Adjunct Associate Professor, 

Physiology and Biophysics

2:30 Chemical Safety and General Laboratory Safety Best 

Practices

Alex Hagen, EH&S Laboratory Safety Specialist

2:45 Guest Faculty Speaker Dr. Kristi Morgansen, Chair and Professor, Aeronautics & Astronautics; 

Adjunct Professor, Electrical and Computer Engineering

3:00 Summary and Closing Remarks  Dr. Tracy Harvey



GRADUATE STUDENT SAFETY SEMINAR

TRACY HARVEY, PHD

tdy@uw.edu
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THE UW RESEARCH ENVIRONMENT IS 
UNIQUE!



WHY THE FOCUS ON SAFETY – WHY IS THIS IMPORTANT?

• You may be working in potentially hazardous 
environments that are unfamiliar.

• Your PI, department, and future employers 
expect you to understand and demonstrate safe 
laboratory practices.

• You want to be successful in your scientific 
career… and not get hurt or hurt anyone else.



• Multiple lab fires in past 10 years

• Chemical Spills: 18 reported spills in 2019 and 17 so far in 2020.

• Serious employee injuries: every year

• Serious incidents: every year

• Near-miss incidents: 81 in 2019 and 41 so far in 2020.

• Reported injuries: 15-20 lab-related incidents reported per month at 

the University of Washington; over 1000 work-related injuries 

reported last year

IS THERE EVIDENCE THAT SOME WORKSPACES POSE RISK AT 
THE UW? 



SAFETY RESPONSIBILITY

 Hazardous Chemicals in Use

 Laboratory Scale Operations

 Chemicals “Manipulated”

 Protective Practices / Equipment Required

RESEARCH AND TEACHING LABORATORIES



SAFETY RESPONSIBILITY

 Biological 

 Physical 

 Radiological 

hazards may also be 

present in a lab space.

RESEARCH AND TEACHING WORKSPACES



http://www.ehs.washington.edu/system/files/resource

s/matrix.pdf

SAFETY RESPONSIBILITY

Responsibilities matrix
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EH&S SERVICES: BEFORE

Tools

• EH&S safety manuals (lab safety, biosafety, radiation safety, 

diving safety)

• Chemical inventory (MyChem)

• Hazard assessment for PPE 

• Templates - Emergency planning, SOP, risk assessments or hazard 

analysis.

Services

• Safety Training

• Set-up waste collection procedures

• Assessments

• UW Safety committee support

• Protocol review

Approvals

• Biological and radiological use approvals

• Medical clearance (animal & respirator use)

• Biosafety cabinet and fume hood installs



EH&S SERVICES: BEFORE



EH&S SERVICES: DURING

• Audits, Surveys, & Inspections 

• Waste collection

• Training

• Fume hood inspections

• Biosafety cabinet certifications

• Consultation/SOP review

• Accident investigation

• Transportation of hazardous materials



EH&S SERVICES: DURING

• Waste bottle explosion

• Oven fire in a fume hood 



EH&S SERVICES: AFTER

• Lab move support

• Radioactive, biological and 

chemical waste pick up 

• Contamination surveys

• Decontamination assistance
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GENERAL HAZARD AWARENESS AND WORKSPACE 

SAFETY

SCOTT D. NELSON, PE 

sdnpe@uw.edu



WHAT IS A HAZARD?

A hazard is a condition or set of circumstances that presents potential for harm. 

• Health hazards that cause illnesses

• Safety hazards that cause physical harm or injury



BIOLOGICAL

bacteria, 
viruses, fungi, 

protozoa, 
biohazard waste 

CHEMICAL

vapors, fumes, 
solvents, 

teratogens, 
pesticides, 
flammables 

WORK 
ORGANIZATION

workload, 
intensity, pace, 

harassment

ERGONOMIC

repetitive 
motion, 

awkward 
postures, heavy 

lifting

PHYSICAL

noise, radiation, 
sunlight, 
extreme 

temperatures

SAFETY

slips/trips/falls, 
equipment with 

moving parts, 
electricity

TYPES OF

HAZARDS



IMPORTANCE OF RECOGNIZING HAZARDS

300,000

3,000

300

30
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WALKING AND WORKING SURFACES
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ELECTRICITY

• EH&S Basic Electrical Safety Page

• UW LOTO Program

• Basic Electrical Safety online training

• Campus electrical resources (i.e. electricians)

– Permitted to work on 50 V or greater

• Contact with live parts causing shock and burn

• Faults which could cause fire

• Switching an electrical circuit-breaker could cause an arc 

event

Hazards Controls



PHYSICAL HAZARDS IN SHOPS

Shop and Maker Spaces

• Areas where fabrication and repair activities occur, using tools and machinery that present physical hazards

• These spaces could contain hazardous equipment, hazardous materials and hazardous activities

• There is a Responsible Party controlling access to the space and maintains Shop Safety

ABOUT



SHOPS AND MAKERSPACES
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SHOPS AND MAKERSPACES
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LI-ION BATTERIES

• Hydrocarbon solvent

• Ganged together

• Thermal runaway



CRYOGENS AND COMPRESSED GASES



EGRESS?

GOOD! BAD!

✔ ✖



FIELD SAFETY

• Boating Safety

• Diving Safety

• Physical hazards in the field

• Vehicle safety

• Remote field work and international travel
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• Fire is an exothermic one-way Red-Ox reaction

• Gravity always wins

• You cannot put toothpaste back in the tube

• We cannot read each others minds

Before starting anything in a lab or shop

• Take a moment to think

• Talk to others around you – communication is critical

• Move forward purposefully

APHORISMS OF SAFETY
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BIOHAZARDS AND ANIMALS,

INCIDENT RESPONSE

ELEANOR WADE

ewade1@uw.edu



WORKING WITH BIOHAZARDOUS MATERIALS

Includes: 

• Pathogenic agents (bacteria, viruses, prions, etc.) 

• Recombinant/synthetic nucleic acids or DNA 

• Human and non-human primate blood, tissue, body fluids, cell cultures

• Plants, animals, or wastes that may contain pathogens 

BIOHAZARDS = CAN CAUSE HARM OR DISEASE IN HUMANS, ANIMALS, 

OR THE ENVIRONMENT 



• Know the hazards of what you (or your neighbors) are working with!

• Know your BUA and your containment level (BSL 1-3) – wear the right PPE!

• Package and dispose of your waste appropriately

• Use your biosafety cabinet appropriately

• Use good decontamination practices 

• Know what to do if you get exposed

WORKING SAFELY WITH BIOHAZARDS



BLOODBORNE PATHOGENS

BBP = harmful pathogens in human blood or other potentially infectious materials

• If you work with BBP, you should have a site-specific Exposure Control Plan

• Supervisors required to offer Hepatitis B vaccine if you have potential exposure

• Online training is available AND required annually!

• Use Universal Precautions = All human blood/OPIM is infectious

– Working or volunteering in a clinical setting

– If you or a coworker is injured 

– If you encounter BBP outside of work

NOT JUST LIMITED TO LAB RESEARCH!
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COVID-19 CONSIDERATIONS

• Your lab should have a COVID-19 Prevention Plan

• Training: General (online) and site-specific (through your 
PI) 

• Daily attestation, staying home when sick! 

• Mandatory masking

• Physical distancing

• Cleaning and disinfection 

REQUIREMENTS WILL EVOLVE THROUGHOUT THE YEAR

SPEAKING OF BIOHAZARDS…
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WORKING WITH ANIMALS

• Animal research at UW regulated by the Office of Animal Welfare (OAW), IACUC, NIH, 

and others. 

• Types of research:

– Infectious disease

– Cancer and genetics

– Toxicology

– Behavioral

– Ecological

• Occurs in designated animal housing, distributed labs, satellite facilities, remote 

field…

RODENTS, CANINES, AND PRIMATES- OH MY! 
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• Chemical Hazards: anesthetic gases, fixing agents, hazardous drugs…

• Zoonotic diseases

• Infectious disease/biohazardous material exposure

• Physical hazards (bites, scratches, ergonomics, firearms)

• Sharps/needlesticks

• Noise

• Lab Animal Allergens

Animal Use Medical Screenings (AUMS)

Occupational Health Recommendations

HAZARDS UNIQUE TO WORKING WITH ANIMALS



WHAT TO DO IF SOMETHING GOES WRONG

• Injury, illness, or exposure to something hazardous

• Someone almost gets hurt (near miss)

• Something doesn’t look safe

WHAT KINDS OF THINGS COULD GO WRONG? 



Incidents often result from:

• An indifferent attitude toward safety

• Failure to recognize hazards or hazardous situations

• Failure to assess the risks involved in the work being done

• Failure to be alert to your surroundings

• Failure to follow instructions or measures to minimize risks 

• Failure to recognize the limitations of your knowledge and experience

WHEN CAN INCIDENTS OCCUR?



WHAT TO DO IF YOU ARE 

EXPOSED TO A HAZARDOUS MATERIAL

1. Perform First Aid 

2. Get Medical Help

3. Report the Incident

Call 911 for a medical or life-threatening emergency!

Find this poster in your 
workspace!
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This spill response poster should be 
coming to a lab near you.

It provides details on how to handle 
a variety of spills, though you need 
to be trained to do so!

WHAT TO DO FOR 

SPILLS
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• Tell your PI, lab manager, or supervisor

• Use Online Accident Reporting System (OARS)

• Contact your UW Safety Committee

REPORT ACCIDENTS, NEAR MISSES, AND SAFETY CONCERNS
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DR. ALEX MERZ

PROFESSOR, BIOCHEMISTRY; ADJUNCT ASSOCIATE PROFESSOR, 

PHYSIOLOGY AND BIOPHYSICS



SURVIVORSHIP BIAS

WHY IT MATTERS FOR SAFETY IN RESEARCH ENVIRONMENTS

Alex Merz, PhD | Department of Biochemistry | UW School of Medicine

merza@uw.edu | autumn 2020







how is this relevant

to lab safety?



things we got away 

with



things we got away 

with



1 W  — Class 4
1047 nm — IR — invisible — no blink reflex

things we got away 

with





things that happened 

to other people



things that happened 

to other people



On 29 December, 2008, Sangji

was conducting an experiment in 

Harran’s organic chemistry lab 

with a pyrophoric t-butyl lithium 

solution. She wasn’t wearing a 

protective lab coat when the 

chemical burst into flames, 

severely burning her over nearly 

half of her body. She died from 

her injuries 18 days later.

things that happened 

to other people



1. things you know will hurt you

2. things you don’t (yet) know will hurt you





1. things you know will hurt you

2. things you don’t (yet) know will hurt you



In March, 2016, a postdoctoral fellow at the University of Hawaii 
was injured in a laboratory explosion.

The experiment used a mixture of hydrogen, carbon dioxide, and 
oxygen gases as feedstock for a bacterial culture inside of a low-
pressure tank. 

The investigation report from the Honolulu Fire Department 
concluded that an electronic gauge, which was used to measure the 
pressure inside the gas-mixing vessel, created a spark when the 
researcher pressed the “off” button. The spark ignited the gas inside 
the tank, triggering the explosion. The electronic gauge was not 
designed to be used in a system containing a flammable mixture of 
gas.

The postdoctoral fellow lost their arm.



ask questions.



chemical

biological
radiation

mechanical

electrical



resist complacency.



your PI cannot protect you from 

yourself.



practice situational awareness.



“plan the dive; dive the plan.”



remember:

every rule has a story.



think ahead: what am i missing?

rules cannot cover all situations;



your mission is to make 

discoveries.



prerequisite:

surfaces = dives



be safe

tell the truth

make friends

enjoy grad school!



CHEMICAL SAFETY & GENERAL LAB SAFETY BEST 

PRACTICES

ALEX HAGEN

fischera@uw.edu



LABORATORY SAFETY PRACTICES



GENERAL LABORATORY SAFETY PRACTICES

Food and Drink

General policies are in place for safe practices, such as:

Practices for Laboratory in All 

Situations:

• Eating and drinking are not 

allowed in the laboratory



LABORATORY-SPECIFIC SAFETY PRACTICES

Working Alone

Lab-specific policies are in place for safe practices, such as:

Practices for Laboratory in All Situations:

• Do not work alone in the laboratory if the 

procedures conducted involve highly hazardous 

substances or processes.



GENERAL LABORATORY SAFETY PRACTICES

Signage/Labels in Place

Ensure the following is accomplished:



WORKING WITH CHEMICALS –

BE PREPARED



FOLLOW PROTOCOL



Follow protocol for:

• Labeling

• Storage

• Disposal

CHEMICAL SAFETY FROM START TO FINISH



FOLLOW THROUGH - CHEMICAL DISPOSAL

Collection of properly labeled and identified chemical and 

hazardous waste by EH&S is available to all labs!

• HAZARDOUS WASTE ACCUMULATION RULES:

Labeling

Containers

Location

Volume limits

• Submit Chemical Waste Collection Requests online or 

through MyChem

www.ehs.washington.edu/chemical-waste-collection-request



LOWER YOUR RISKS - HAZARD ASSESSMENT

Identify and Assess Hazards

• Conduct a hazard analysis prior to 

conducting any experimental 

procedures.

Ensure the following is accomplished:

Steps include:

1) Research chemicals and processes to be used.

2) Identify and evaluate all types of hazards involved.

3) Consider if additional hazards may be present if scaling up.

4) Select controls to adequately lower the perceived risks, using 

the hierarchy of controls.



RADIOACTIVITY
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Hazards include:

Radioactive isotopes

Lasers

Non-ionizing radiation

Lead bricks



LOWER YOUR RISKS - HIERARCHY OF CONTROLS



LOCAL VENTILATION

Preventing Chemical Exposure

• Prevent inhalation of chemicals

Ensure that best practices are followed regarding:

Fume hoods: 

- ventilated enclosures that usually vent separately from the building’s 

heating, ventilation and air conditioning (HVAC) system and not 

recirculated into the building. 

- must be provided and used when the materials used will exceed 

exposure limits in the laboratory (other effective local ventilation may 

apply)



TRAINING
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PPE ✖

✔

✔



DRESSING FOR SUCCESS
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WHAT COULD HAPPEN?

Glassware cleaning incident due to:

- Lack of SOP

- Lack of chemical information

- Lack of training

- Working alone



WHAT COULD HAPPEN?

Lab fire due to:

- Incomplete SOP
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DR. KRISTI MORGANSEN

CHAIR AND PROFESSOR, AERONAUTICS & ASTRONAUTICS; 

ADJUNCT PROFESSOR, ELECTRICAL AND COMPUTER 

ENGINEERING



A&A Culture of Safety

Kristi A. Morgansen
Professor and Chair



Department Constituent Categories

> Faculty:  17 (TT=14, Research=2, Teaching=1)

> Staff: 24 (Admin=13, Research=8, KWT=3)

> Undergrads:  ~200 (SO=~50, JR=~75, SR=~75)

> Grads:  ~250 (MAE=~100, MSAA=~75, PhD=~75)

> Academic Coursework

> Registered Student Organizations

> Research



Overview of Department Spaces

> Guggenheim

> AERB

> 3x3 Wind Tunnel

> Kirsten Wind Tunnel

> Bowman

> Field work

> High energy (power), wind tunnels, water tank (10,000 gal), 
composites, combustion, machine shop



Overview of Department Assessments

September 2018:  Dept ave = 65 September 2019:  Dept ave = 80

February 2020:  Dept ave = 86 September 2020:  Dept ave = 83

Key message:  oversight and internal 
audits are effective



Organizational Chart and Reporting Structure

Chair

Research 
Staff

Admin Staff Faculty

ASEs
Research 

Staff
Non-ASE 
Students

Admin Staff



Required Department Trainings

> Asbestos awareness

> Fire extinguisher

> Electrical safety – basic

> Lead awareness

> Undergrads:  required first assignment in first quarter lab

> Grads:  managed by lab supervisor

> Moving to CORAL system (locks tied to validation system)



COVID-19 Management - Department

> All messages/requirements on department COVID page

> Department space management plans
• No multiple occupancy offices open (including shared grad offices)

• No kitchen spaces open

• Printer/copier rooms closed

• One-way stairwells

> Anything other than at home requires an approved plan
• Includes field work

> On campus requires critical personnel designation PER ROOM, training, 
explicit approval



COVID-19 Management - Labs

> Shared drive for each lab
• Lab specific safety manual

• COVID approved protocols

• List of trained personnel

> Shared calendar for each building to track access

> Conversion to CAAMS of most labs (~Oct 1, 2020)



FAQ

> What trainings do I need?
• Ask your supervisor/instructor

> Am I allowed to be on campus right now?
• Only with EXPLICIT approval from Dept Administration (if you don’t have an email *from the 

Administrator or ATC* saying you can be on campus, you are not approved to be in A&A 
spaces)

> Can I use a department refrigerator/microwave/printer?
• No

• Why?
> The amount of cleaning needed for *any* space right now relative to the amount of staff available 

means 
we simply cannot handle some 
areas.



SUMMARY

TRACY HARVEY, PHD

tdy@uw.edu



FOR ADDITIONAL HELP- SEE OUR WEBSITE! 
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THANK YOU FOR ATTENDING!

www.ehs.washington.edu

206.543.7262

Please Complete The Evaluation 

Poll


