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 | Alex Hagen, EH&S Laboratory Safety Specialist

Practices

2:45 |Guest Faculty Speaker Dr. Kristi Morgansen, Chair and Professor, Aeronautics & Astronautics;
Adjunct Professor, Electrical and Computer Engineering

3:00 |Summaryand Closing Remarks © Dr. Tracy Harvey
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THE UW RESEARCH ENVIRONMENT IS
UNIQUE!
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WHY THE FOCUS ON SAFETY — WHY IS THIS IMPORTANT?
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IS THERE EVIDENCE THAT SOME WORKSPACES POSE RISK AT
THE UW?

Multiple lab fires in past 10 years
Chemical Spills: 18 reported spills in 2019 and 17 so farin 2020.
Serious employee injuries: every year

Serious incidents: every year
Near-miss incidents: 81 in 2019 and 41 so farin 2020.

Reported injuries: 15-20 lab-related incidents reported per month at
the University of Washington; over 1000 work-related injuries
reported last year

ENVIRONMENTAL HEALTH & SAFETY
UNIVERSITY of WASHINGTON




SAFETY RESPONSIBILITY

RESEARCH AND TEACHING LABORATORIES

v

v
v
v

Hazardous Chemicals in Use
Laboratory Scale Operations
Chemicals “Manipulated”

Protective Practices / Equipment Required

ENVIRONMENTAL HEALTH & SAFETY
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SAFETY RESPONSIBILITY

RESEARCH AND TEACHING WORKSPACES

v' Biological
v" Physical
v Radiological

hazards may also be
presentin a lab space.

ENVIRONMENTAL HEALTH & SAFETY
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SAFETY RESPONSIBILITY

Responsibilities matrix

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

s/matrix.pdf

ENVIRONMENTAL HEALTH & SAFETY
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UW LABORATORIES SAFETY RESPONSIBILITY MATRIX

Levels

Actlons

INSTITUTIONAL
{Presldent, Chancellors
& Provost)

Demonstrate safety as a core valve to the institution; encourage public discussion, provide
adequate resources, and develop effective policies (Executive Order 55 and |nstitutional
Palicies).

Appoint & leadership team responsible for building a culture ofsafety.

Align rewards and recognition systems with efforts to promote safety.

COLLEGE 7 SCHOOL * Lead to promote a culiure of safety in laboratories; emphasize training, PPE, and chemical safety.
(Deans) * Require review of safety policies, procedures, and guidelines for laboratories.

* Beinformed of serious acddents/incidents and follow up to prevent recurrence.

* Maintain awareness of teaching and research activities and the risks they present to the Institution.

* Manage college resources considering safety oversight, fadility improverment, and safety goals.
DEPARTMENTAL » [Foster a positive culture of safety as criteria for faculty promotion, tenure, and salary.

{Chalrs & Dlrectors)

Maotivate responsible parties to improve safety and achieve institutional goals.

Appoint a safety officer to promate and ensure safety procedures department-wide.

Rermind PI's to take safety training and require use of PPE prior to conducting work in a laboratory.
Promptly address issues identified in lab safety surveys; review accdent reports and assure
preventative actions and S0F's are in place.

PRINCIPAL * Assume ultimate responsibility and set expectations for safety within their laboratory.
INVESTIGATORS & * Facilitate open dialogue regarding safety standards (labs and field sites), develop clear written
FACULTY procedures for lab operations, and oversee safety responsibilities delegated to personnel working
in thelaboratory.
+ (onduct a hazard analysis prior to conducting any experimental procedures; address
issues regarding inadequate or compromised equipment in their laboratory.
* Manage chemicals correctly in accordance with written procedures and best practices; maintain
an orderly and well-managed laboratory to provide sufficient space for safe practices.
* Ensure everyone in the lab receives proper safety training and is provided with adeguate
PPE; wear appropriate PPE for personal protection to model a culture of safety.
* Report accidents/incidents/near misses in QARS; disouss lessons learned with supervisor and co-
Workers.
RESEARCH STAFF; * Be mindful of potential risks to their own safety and safety of others in the lab, dassroom, and field.
LABORATORY STAFF: * 5top any experiment or activity that is potentially unsafe and notify your supervisor.
VOLUNTEERS; INTERNS; * Notify your supervisor of potentially unsafe or faulty equipment or supplies.
UNDERGRADUATE, * |mmediately report all accidents and incidents to your supervisor, QARS, and discuss lessons
GRADUATE STUDENTS: learned.
& POSTDOCTORAL * Follow verbal and written lab safety rules, wear FPE, and follow written procedures.
SCHOLARS + Complete all raining requirements and classes; both required and recommended.
» Conduct a hazard analysis prior to conducting any experimental procedure.
» Include a hazard analysis and safety considerations in thesis, dissertation, and funding proposals.
ENVIRONMENTAL * Work collaboratively with research personnel to promote an open dialogue to enhance

HEALTH & SAFETY
(EHES)

safety; provide essential online and classroom lab safety training.

Maintain the Lab Safety Manual and tools (i.e ) selecting and utilizing PPE that reflect best practices.
Maintain an effective chemical inventory database with access to safety data, tools, and reports.
Test fume hoods and biclogical safety cabinets to ensure effective performance.

Provide fit testing for cartridge respirators and advice on FPE options.

Collect hazardous waste (in a timely manner).

Identify and evaluate hazards via a supportive |ab safety survey programm.

Collect and report safety metrics to the research community, committees, and leadership.

Monitor and communicate regulatory and advisory changes to the research community.

FACILITIES SERVICES

Maintain building systems and performn custodial services to facilitate lab operations.
Test and service fire and life safety systems and equipment including: showers, eyewashes, fire
extinguishers.




Tools
« EH&S safety manuals (lab safety, biosafety, radiation safety,

EH&S SERVICES: BEFORE diving safety)

e Chemical inventory (MyChem)
« Hazard assessment for PPE

W 2o e suen ettt e sl et (D) i i
URARTY o WabGi * Templates - Emergency planning, SOP, risk assessments or hazard
B analysis.
Prevent foodborne illne
Temporary Food Service Permits are blic events wi " i 58| ' Services

APPLY FOR A TEMPORRRY FOOCO SERVICE PERMIT

« SafetyTraining
« Set-up waste collection procedures

::ng AND SAFETY o ASSGSSmentS
o | * UW Safety committee support
Universitios get * Protocol review
L4
EH&S's most frequently Report accidents, injuries Approvals

requested services and near-miss incidents

» Biological and radiological use approvals
* Medical clearance (animal & respirator use)

ENVIRONMENTAL HEALTH & SAFETY - Biosafety cabinet and fume hood installs
UNIVERSITY of WASHINGTON
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EH&S SERVICES: BEFORE

MR Modical Screenng

Nor-lonizing Radiation
Safety

* Non-lonizing Radiation Safety

What You Need to Know
Categories
Sources
Ultraviolet (UV)
Microwaves
Radio frequency (RF)

Magnetic fields

ENVIRONMENTAL HEALTH & SAFETY
UNIVERSITY of WASHINGTON

CONTACT

EHES Radiation Safety

REFERENCE FILES

NOTICE

(=)

Radio frequency fields beyond
this point may exceed the FCC
general public exposure limit.

Obey all posted signs and site guidelines

for working in radio frequency
environments.

b masriarn e @O P eder e Conmerenn abiy [ m—— i o ¢ g
Baapeniiy sesasns £F CFR 1 13000

462.850
Paging
Antenna

ACAUTION

Interaction with metallic
objects may produce
Pinch Hazards.

Persons with medical implants
KEEP BACK 12in. (30cm)

STRONG MAGNETIC FIELD




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

ENVIRONMENTAL HEALTH & SAFETY
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EH&S SERVICES: DURING

* Waste bottle explosion

* Oven fire in a fume hood

»I | A’C(ﬁdeﬂ‘ _
Anvestigal!

>
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EH&S SERVICES: AFTER

DO NOT
AUTOCLAVE

Lab move support | T
&

Radioactive, biological and
chemical waste pick up

Contamination surveys
Decontamination assistance

ENVIRONMENTAL HEALTH & SAFETY
UNIVERSITY of WASHINGTON
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SCOTT D. NELSON, PE
sdnpe@uw. edu

GENERAL HAZARD AWARENESS AND WORKSPACE
SAFETY
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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

\
M
ENVIRONMENTAL HEALTH & SAFETY
UNIVERSITY of WASHINGTON




TYPES OF CHEMICAL
HAZARDS vapors, fumes,
solvents,
teratogens, RN
BIOLOGICAL pesticides,

: flammables repetitive
bacteria, :
. : motion,
viruses, fungi,
awkward
protozoa, ostures, heav
biohazard waste WORK P if . Y
ORGANIZATION ITting
workload,
intensity, pace, e
SAFETY harassment
slips/trips/falls, noise, radiation,
equipment with sunlight,
moving parts, extreme
electricity temperatures
ENVIRONMENTAL HEALTH & SAFETY

UNIVERSITY of WASHINGTON



IMPORTANCE OF RECOGNIZING HAZARDS

A :
Y
RESULT

300

3,000

BEHAVIOR 300,000
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WALKING AND WORKING SURFACES

ENVIRONMENTAL HEALTH & SAFETY
UNIVERSITY of WASHINGTON
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ELECTRICITY

Hazards

« Contact with live parts causing shock and burn
Faults which could cause fire

» Switching an electrical circuit-breaker could cause an arc
event

ENVIRONMENTAL HEALTH & SAFETY
UNIVERSITY of WASHINGTON

Controls

EH&S Basic Electrical Safety Page

UW LOTO Program

Basic Electrical Safety online training

Campus electrical resources (i.e. electricians)
— Pemmitted to work on 50 V or greater



PHYSICAL HAZARDS IN SHOPS

ABOUT

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

ENVIRONMENTAL HEALTH & SAFETY
UNIVERSITY of WASHINGTON



SHOPS AND MAKERSPACES
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SHOPS AND MAKERSPACES

ENVIRONMENTAL HEALTH & SAFETY
UNIVERSITY of WASHINGTON 23



LI-ION BATTERIES

* Hydrocarbon solvent
« Ganged together

e Thermal runaway

ENVIRONMENTAL HEALTH & SAFETY
UNIVERSITY of WASHINGTON



CRYOGENS AND COMPRESSED GASES

ENVIRONMENTAL HEALTH & SAFETY
UNIVERSITY of WASHINGTON



EGRESS?

ENVIRONMENTAL HEALTH & SAFETY
UNIVERSITY of WASHINGTON



FIELD SAFETY

* Boating Safety

* Diving Safety

* Physical hazards in the field

* Vehicle safety

* Remote field work and international travel

ENVIRONMENTAL HEALTH & SAFETY
UNIVERSITY of WASHINGTON 27



APHORISMS OF SAFETY

* 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

» Talkto others around you - communication is critical
* Move forward purposefully

ENVIRONMENTAL HEALTH & SAFETY
UNIVERSITY of WASHINGTON
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ELEANOR WADE
ewadelduw. edu

BIOHAZARDS AND ANIMALS,
INCIDENT RESPONSE

ENVIRONMENTAL HEALTH & SAFETY
UNIVERSITY of WASHINGTON



WORKING WITH BIOHAZARDOUS MATERIALS

BIOHAZARDS = CAN CAUSE HARM OR DIS

OR THE ENVIRONMENT
Includes:

MALS,

ENVIRONMENTAL HEALTH & SAFETY
UNIVERSITY of WASHINGTON




WORKING SAFELY WITH BIOHAZARDS

* 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 - CAUTION
PACKAGING SHARPS AND LAB GLASS WASTE  mianca o Auhordzed Rersonnel Onky A‘
BIOHAZARDOUS NON-HAZARDOUS : BSL-2 &
SHARPS LAB GLASS & PLASTIC || LAB GLASS & PLASTIC
ALWAYS sharps wante: CONTAMINATED with biohacarth NOT contamisated with bioharards
e it v o I ot puciies s it bag A% sl piapios Py
+ v v Fram smiand hcns crprndk
Sharps waste £ CONTAMINATIO * oz nbwy * beat tuben
with biahazards (roving  gwils el w0y :"::‘;“:":“:d e,
paorrct g o e o e v S gy i A
Pustour ppeties, shies and cover s
BIOHAZARD
[ mosoca
i Aget
ENVIRONMENTAL HEALTH & SAFETY S I —— =

EAVIBONMENTAL MEALTH & SarpTY 0@ Shampe and Latocatory Gass or more Sefnnons and packaging mionanons.
w ey P Coract BMES Rosearch and Qcopational Safery ar shuboiDuwedu or 206231 7770
[

UNIVERSITY of WASHINGTON



BLOODBORNE PATHOGENS

NOT JUST LIMITED TO LAB RESEARCH!

BBP = harmful pathogens in human blood or other potentially infectious materials
* Ifyou 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
— Ifyou or a coworker is injured
— Ifyou encounter BBP outside of work

ENVIRONMENTAL HEALTH & SAFETY
UNIVERSITY of WASHINGTON




COVID-19 CONSIDERATIONS

SPEAKING OF BIOHAZARDS..

 Your lab should have a COVID-19 Prevention Plan

* Training: General (online) and site-specific (through your
Pl)

* Daily attestation, staying home when sick!
 Mandatory masking

* Physical distancing

e Cleaning and disinfection

REQUIREMENTS WILL EVOLVE THROUGHOUT THE YEAR *

ENVIRONMENTAL HEALTH & SAFETY
UNIVERSITY of WASHINGTON w

FACE COVERINGS
ARE REQUIRED

Medical mazhs andfor other PPE (personal protective
equipment) are required when 6 feet of distance cannot
be mai € activie




WORKING WITH ANIMALS

RODENTS, CANINES, AND PRIMATES- OH MY!

« 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...

ENVIRONMENTAL HEALTH & SAFETY
UNIVERSITY of WASHINGTON



HAZARDS UNIQUE TO WORKING WITH ANIMALS

* 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

ENVIRONMENTAL HEALTH & SAFETY
UNIVERSITY of WASHINGTON




WHAT TO DO IF SOMETHING GOES WRONG

WHAT KINDS OF THINGS COULD GO WRONG?

* Injury, iliness, or exposure to something hazardous
* Someone almost gets hurt (near miss)
« Something doesn’t look safe

ENVIRONMENTAL HEALTH & SAFETY
UNIVERSITY of WASHINGTON |



WHEN CAN INCIDENTS OCCUR?

Incidents often result from:

 Anindifferent 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

ENVIRONMENTAL HEALTH & SAFETY
UNIVERSITY of WASHINGTON




WHAT TO DO IF YOU ARE
EXPOSED TO A HAZARDOUS MATERIAL

Call 911 for a medical or life-threatening emergency! EXPOSURE RESPONSE W

for biological, chemical, or radiological exposures

CALL 911 FOR ANY LIFE THREATENING EMERGENCY

1. Perform First Aid DR T D

Neediestick, puncture or sharps - Wash thoroughly for 15 minutes with warm water and
Injury, or animal bite/scratch SudINg 300

[}
Z Get Medlcal Hel Eye exposure « Use emergency station to flush eyes for 15 minutes while
[ ] holding wyes open

Skin exposure - Radioactive: Survey zhon and wath untd the COUNt rate Cannot
be reduced further. Stop # skin becomes irritated

[}
3 Report the Inc|dent « ‘Chemicah Wash with tepid water for 15 minutes
| « Hydrofluoric acid: Wash for 5 minutes then apply calcum
gluconate gel to zhin
+ Blologicah Wash with suding 104p and water for 15 minutes

Inhalation or ingestion « Movae out of the Contaminatad #res and seek fresh s
« Do notinduce vomiong uniess instructed to do 30
» Radicactive: Blow noga into clean tizzue and survey for
CONTAMINATON

2. GET MEDICAL HELP
For radiclogical exposure Call Radiation Safecy at 206-543-0463 Cadl 311 if office ciozed

Find this poster in your SR Nl ke el s s vt e

For chemical axposurs Call 911 and follow the instructions given

I or emergency: Provide the chemical name, CONCENITAtON, thme SiNce sxpoture
WOrKspace: and satecy Data Shaet (505}

For blological and Call the Employes Health Cenzer at 206-685-1020
all other exposures: Harborview sites call 206-744-3081
W cozed, call 911 and follow the N3ructons gven

For all sxposuras: Noofy your supervizor. Securs the arss defors lsaving

3. REPORT THE INCIDENT

For hospitalization, fatality, Noofy EHES iImmediately after parforming first ad and getong
or recombinant nucleic acid medical help

SEPOTUIDE Call the EHLE main phone line a¢ 206.543.7262.
If Sozed, call 206-685-UWPD (B973) to reach EHAS 300 on call

EN“IRUNMENTAL HEALTH & SAFETY All incidents and near missex %abﬂ:n'cp:'tvutrc UW Online Accident Report [OARS) within
UNIVERSITY of WASHINGTON 24 hours at NRA//OACE Ah3 WAZDINELRN. 85y

www ehs washungton edu




TAL HEALTH & SAFETY ‘

W OWASHINGTON e —

SPILL RESPONSE Packet

WHAT To D o F O R CALL 911 FOR ANY LIFE THREATENING EMERGENCY L

s P I L Ls IF EXPOSED, FOLLOW THE EXPOSURE RESPONSE POSTER
S.W.I.LM. FORALL SPILLS

Stop the spill. Cover with absorbent material.

Warn others. Alert people in the immediate area of the spill.

Isolate the spill and secure the area. Close doors if possible.

S:
W:
I:
M:

This spill response poster should be olate
Minimize your exposure by wearing PPE and avoiding contact, inhalation or ingestion.
CO m i ng tO a Ia b n ea r yo u . Vacate the area if necessary. Wash hands after handling spill materials.

= Utilize time, distance and shielding to prevent exposure.
» Cover with absorbent material.
» Wear gloves and use tongs/scoop to collect contaminated material as radioactive waste.

It provides details on how to handle Call UW Radiation Safety at 206-543-0463. If office closed, call 911.

Notify your supervisor.

a variety of spills, though you need CHEMICAL SPILLS

o | = Only trained personnel who are familiar with the chemical's hazards should clean spills if
to be tra | nEd to d O SO H they have the appropriate clean-up supplies and personal protective equipment (PPE).
Staff need to be able to protect themselves from skin, eye and respiratory system
exposures during a spill clean-up.
» If clean-up involves risk of exposure or injury, EH&S can arrange for a hazardous spill
cleanup contractor at the lab's expense.

EH&S chemical spill assistance is available 24/7.
During business hours (Monday-Friday 8 a.m. to 5 p.m.), call 206-543-0467.
If closed, call 206-685-UWPD (8973) to reach EH&S staff on call.

BIOHAZARDOUS SPILLS

» Cover the spill with paper towels or absorbent material.

» Pour freshly prepared 10% bleach around the spill and allow to flow into spill.
» After 30 minutes of contact time, wipe up and dispose of as biohazard waste.
* Repeat procedure.

If spill contains recombinant nucleic acids, notify EH&S Biosafety as soon as possible at

ENVIRONMENTAL HEALTH & SAFETY 206-221-7770.
UNIVERSITY of WASHINGTON Report all spills within 24 hours via UW OARS: https://oars.ehs.washington.edu 40
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REPORT ACCIDENTS, NEAR MISSES, AND SAFETY CONCERNS

 Tell your PI, lab manager, or supervisor
 Use Online Accident Reporting System (OARS)
« Contactyour UW Safety Committee

Online A R S FYou'S | Fsometting

| Welcome to OARS SAYSOMETHING &

ENVIRONMENTAL HEALTH & SAFETY D O SOMETHING

UNIVERSITY of WASHINGTON
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DR. ALEX MERZ

PROFESSOR, BIOCHEMISTRY; ADJUNCT ASSOCIATE PROFESSOR,
PHYSTIOLOGY AND BIOPHYSICS

ENVIRONMENTAL HEALTH & SAFETY
UNIVERSITY of WASHINGTON



SURVIVORSHIP BIAS

WHY IT MATTERS FOR SAFETY IN RESEARCH ENVIRONMENTS

o o P

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

" A\ CAUTION

*

-

DO NOT LOOK
INTO LASER WITH
REMAINING EYE

<5/




things we got away
with

1W — Class 4
1047 nm — IR — invisible — no blink reflex
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things that happened
to other people



things that happened
to other people

CHEMISTRYN\ORLD

ﬂ RESEARCH ~ OPINION FEATURES CULTURE CAREERS PODCASTS

Create your free account

Youll ba able to read more articles, watch more videos and listen 10 more podca
It 1kes less than a minute and it's completely free.

REGISTER NOW

UCLA chemist avoids prison time for
lethal lab accident

(<]= o0

Qut-of-court agreement resolves ongoing lab safety case

A legal case that could have sct a
precedent whereby university
researchers in the US would be
held liable for unsafe practices in
their laboratories has been
resolved without going to court,
and the chemistry professor in
question has avoided serving

prison tme,

After Sheri Sangji, a young
rescarch assistant at the
University of California, Los
Angcles (UCLA), died from lab
mjunies in early 2009, her
supervisor, Patrick Harran, faced
crimingl prosecution. But g
settlement was unnounced on 20

June that allows him to escape a

traal



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.



1. things you know will hurtyou



Things | Won't Work With: Dioxygen Difluoride

By Derek Lowe | 23 February, 2010

The latest addition to the long list of chemicals that | never hope to encounter takes us back to the
wonderful world of fluorine chemistry. I'm always struck by how much work has taken place in that
field, how long ago some of it was first done, and how many violently hideous compounds have
been carefully studied. Here's how the experimental prep of today’s fragrant breath of spring
starts:

The heater was warmed to approximately 700C. The heater block glowed a dull red
color, observable with room lights turned off. The ballast tank was filled to 300 torr
with oxygen, and fluorine was added until the total pressure was 901 torr. . .

And yes, what happens next is just what you think happens: you run a mixture of oxygen and
fluorine through a 700-degree-heating block. “Oh, no you don't,” is the common reaction of most
chemists to that proposal, “. . .not unless I'm at least a mile away, two miles if I'm downwind.” This,
folks, is the bracingly direct route to preparing dioxygen difluoride, often referred to in the literature
by its evocative formula of FOOF.



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



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.



biological radation

chemical

mechanical
electical



resist complacency.



your Pl cannot protect you from
yourself.



practice situational awareness.



“plan the dive; dive the plan.”



remember:

every rule has a story.



rules cannot cover all situations:

think ahead: what am i missing?



your mission is to make
discoveries.



prerequisite:

surfaces = dives



be safe

tellthe truth
make friends
enjoy grad school!



ALEX HAGEN
fischera@uw.edu

CHEMICAL SAFETY & GENERAL LAB SAFETY BEST
PRACTICES
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GENERAL LABORATORY SAFETY PRACTICES

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

Food and Drink

Practices for Laboratory in All
Situations:

* Eating and drinking are not
allowed in the laboratory

ENVIRONMENTAL HEALTH & SAFETY
UNIVERSITY of WASHINGTON



LABORATORY-SPECIFIC SAFETY PRACTICES

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

Working Alone

Practices for Laboratory in All Situations:

* Do not work alone in the laboratory if the
procedures conducted involve highly hazardous
substances or processes.

ENVIRONMENTAL HEALTH & SAFETY
UNIVERSITY of WASHINGTON



GENERAL LABORATORY SAFETY PRACTICES

Ensure the following is accomplished:

Chemical % Black out non-applicable

Signage/Labels in Place

ADANGER] —
HAZARDOUS WASTE
e s Flammable ‘ @ n
| | storage @

| Name of Researcher: Date: o

STRONG MAGNETIC FIELD

o ACAUTION| - -

CLASS 4 INVISIBLE LASER PEROXIDE FORMING CHEMICAL
RADIATION WHEN OPEN /] / |WNWBITORADDED ‘m,
AVOID EYE OR SKIN EXPOSURE Dato Received —L_L_|" '™ '

DateOpened_ [/ [
Date Expiros L L | pe )
Umited shelf . Store tightly closed away from
ight and heatl. See UW Peroxide Guidelines or
J

call 206-616-0595 for more information vo LT G E

ENVIRONMENTAL HEALTH & SAFETY I ‘wi :M: m
UNIVERSITY of WASHINGTON - Tos




WORKING WITH CHEMICALS - ﬂ S,

BE PREPARED © CAUTION

ADMITTANCE TO UW AUTHORIZED PERSONNEL ONLY

INFORMATION FOR o
_MyChem _ WELCOME \ j
- BIOHAZARD COMPRESSED
Home Welcome to MyChem GAS
MSDS/SDS Search
Property ALEX HAGEN (FISCHERA) ENTRY REQUIREMENTS
Suppli
R::s;:: MyChem is a practical and convenient tool for UW employees to manage their chem
Data Sheets(SDSs). MSDS/SDSs provide an overview of chemical hazards for cherm
Inventory MSDS/SDSs for the chemicals they use
Contacts
Requests All hazardous chemicals and chemical products at UW owned or leased faciliies mu
MSDS/SDS Link the Emergency Planning and Community Right-To-Know Act (EPCRA), the Departmg¢ NO FOOD OR
Person Profile Industries Hazard Communication and Hazardous Chemicals in Laboratories rules a DRINK IN |
Chemical Exchange The PI, Supervisor and persons with inventory update accounts can setup inventory LABORATORIES
chemical inventory locations, use this form to setup access now Chemical hazards in quantities Lab coat
Facili 2 2
C:‘:(:Z Zone If you have any questions about MyChem, send email to mychem@uw.edu or call 20 that require an SFD permit
Flammabie Liquids, Combination Class 1A.18,1C
Department Highly Toxic
Room Does your browser block pop-ups? ;{ymh;c
oxac S
Reports Menu If so, you may not be able to view u:«:e Myc':l:_jm reports or MSDS/SDS pages. Unstable (Reactive), 3
Caution Sign " e s b Water Resctive, Class 3
you click the test button and a pop-up window does not appear, contact your support
User Guide person for help, or configure your software to allow pop-ups onginating at
cspe.admin washington edu/mychem
Baliez MAGHSCH
e EMERGENCY
DIAL 9-1-1
for Fre, Poiic J
ENVIRONMENTAL HEALTH & SAFETY Date Posted:  07/12/2017 and Medical Eme
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FOLLOW PROTOCOL

University of Washington

S0

s At

W

ENVIRONMENTAL HEALTH & SAFETY

IStandard Operating Procedure
Nitric Acid

" ENVIRONMENTAL HEALTH & SAFETY

Sectian 1 - Lab-Specific Information
Building/Room(s] covered by this SOP: Wek here 1o snter text
Principal Investigator Name: ik here b anter faat

Priscipal Investigator Signatare: Clich here ba enter teat

Section 2 — Hazards

Nitzic 3038 is an cuidaer that may ntensty lires. Fire conditions may ceuse the
formaticn of hamrdaous nidrogen codes 12 can react viantly with orgeme chemicah
Lk as organic solvents. NAnC azid may be harmful f inhaied, mgected, or sbscrbed
through the stin it iy extremely destructive 1o the tinsue of the mscous membranes
and uoper teapitatoey bact It Causes severe skin and eye Burns and may cecae
blindness snd permanent eye demage Inhslation may caae spasms, inflammaticn
and ecema of the Branchi o larynx. Other yymptoms include Burning semation,
coughing. wheezing, shortness of breath, headache, mausea, vomiting, and pulmonary
edemp Cffects may be detayed. Larpe doses may corversion of hemogloben to
methemogiobn, producing cyanosis ar a drastic fall in tlood pressure, leading 50
colepse, coma, and possibly desth. Chronic exposure may cavse erasion of the teeth,
jaw necrosis, and Wdney demage

B

Section 3 - Engineering Controls and Personal Protective Equipment (PPE)

Engineering Controls: Use of corrosive materials should be conducted i a properly functioning chemical fume

hood whenever possible. The chemical fuste hood meat be approved for use by EHES

Hyglene Mesvures: Avais contact with sk, eyes, and clothing Wask hends before breaks and remedistely after

handing the product

UNIVERSITY of WASHINGTON

The process or type of process thart involves the use of hazardous

ENVIRONMENTAL HEALTH & SAFETY

UNIVERSITY of WASHINGTON

Hazardous Chemicals SOP Template

Loiw rar o A0 St o ey ey e wmint o e, Deemaen” fedd ae f 8 shewhere A e St w el wid (e

aerasol suppress

Optional

iable) chewicals in the laborarory. Describe in general terms, such as SIS SR S ordioniu e
“extraction” and “distillation” or in more detailed terms, such as ___ Suandard Operating Proceduresfor
“spectrophotomerer analysis of cholesterol extraction® Che mea WV Mataey 108 tain pechc chomicn’ hasend iformation from SOUMIDS |
icals > For each process, list all chemicals, reactants, and products and CRBFTOEE /oo
describe thelr hazards, MSDSs may be atrached. CAS nurmder, KX
- - RO ot euponte LK
bnal > L List the protective equipment to use; when and why it is worn; how W CAPOL e TG BT AR
e long the equipment will last: and how fo store or to take care of the Tanget ogans 0
mt (PPE) EqUIPMEnNT. S g/ rym Moms of epos e AE
2. List unigue types of clothing, eye protection, gloves, or respirators Procew 1Deacrbe or @trach what & ing Gone with mckadng ipecific ladorutory
required Provrautrs ond guunttns wied |
3. If respirators are needed, indicate how fit testing will be provided. @ Clb i e o @
ronmental > Lisrthe emviranmental controls and ventilation systems needed to safely Preparation far ute tee LHAS LASOTNOT M MAQALISITNNZ tof acaR ONal gutaws
pa Cantrols use the chemicals. This may include hoods, envirormental rooms, o Purtne U pnalient amo, o of e Seatnn for spect Lk, of
aerasol suppression devices, etc, Describe safety fearures on equipment. L B 10 T et o0 bt e
1Handling | > Describe any special storage requirements for the chemicals. Inciude ® . PHs hatanious CABELE A0S ApMIBE SOP /sl Vg 90 Sronrvan wraiting
& Storage restricted access areas, special containment devices, and safe method: of | ottt S Sy GUNE pRner WL SR 7 s e e
- SHOTMOTY 07 WAL 3Pt 647N WO N W 1Y The aget
ents rransportarion
o Mo e M0 MyChe = ineenbtry 1 o s DIV (s dn e Sty
tld Accident | > Indicare how spills or accidental releases should be handied and by I ATHa SOR VNI i Shee 5o e
- whom, Shovw prowetues (e, Ase provedures soeded bevasse of ogest seiutiVty or
g Disposal > Describe waste dispesal procedures for these chewicals. For more apene wwadly permostes PPEY (@ Ll te enier toe &
information refer to Section 3 of this manual. ®  Dwtwrrmiow an0mor ate € enn ng =etnai] e chemin T e vupnie
1 > Annotate "N/A” if no anima! exposure is involved. Ifchemicals are 107 Coanng/dacouamingtion are rmaslly umiasie
s being administered ro animais, describe how empioyees should prorect b :"‘ MAR 6r dabtrbic Svpiies 1or & M tieanud ‘""" — Ewere
. ! . U . ; » mBIaINed antit \ : "
nl Use themselves from contaminared animals and animal waste. Include '::" ":' ";";"":."’ it oo o i bbbk
\ 0 L , ~ ~aahr - b
able) informarion abour restricted access, aadministration of the chemical . g

FPoesatonsd Suoay wilibe pentarewe 1 D Py ——

e tamination

> Optional

Jgmated Area

> Optional

Title:

Date:

ental Health and Safety Box 354400

PNl PR v

Jou amera (PY)

10w ol a0 PIT w ] Der wOr ™y W ity g Wt 8 Mavrvowmise Far)

o Danowate povmter dree ate o gitwes o S ey SR et e
O DEAVTATOLEN Of s ang © AT OvE” 3 TIME DE 08 MuCh onge”
AT A AN00 wed' T

© Salety g TS L0 AR A T g s e et e e
ety gougy ey

O Labiratory comt with Duttoant PO, inng dleewet snt sfattic or kvt o
Wear lang sty & ong whin, ane by iy Coned vhees

© M AN OF CADONUTE 10 VEDOTE B DO Die, wear TACe DrORnCTION JUCh M &
St SR O A A% 3N 1T HETTEADE 80700 wTh Nocvet

& BEaprmery protection My e oot ¥ Ou SETOME OF VPO MM 4
DOvEe T Fivase cOrAAc) the BRRS B atney Protect mn rogr am




CHEMICAL SAFETY FROM START TO FINISH

Follow protocol for:

* Labeling
« Storage
* Disposal

ENVIRONMENTAL HEALTH & SAFETY
UNIVERSITY of WASHINGTON




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

ENVIRONMENTAL HEALTH & SAFETY
UNIVERSITY of WASHINGTON



\J

LOWER YOUR RI ZARD ASSESSMENT

Ensure

Steps include:

) Research chemicals and processes to be used.
dentify and evaluate all types of hazards involved.
\nsider if additional hazards may be present if scaling up.

t controls to adequately lower the perceived risks, using
rchy of controls.

ENVIRONMENTAL HEA
UNIVERSITY of WASHINGTON



DANGER

RADIOACTIVITY ‘ ‘
® -
Hazards include: ‘ /

Radioactive isotopes RADIOACTIVE | ”T'/ k//
Lasers MATERIAL ~
Non-ionizing radiation J
Lead bricks .
FRICKIN M\R BEAMS

LT “.
e~ N ;' :. ‘ﬁ
. ¢ "

ENVIRONMENTAL HEALTH & SAFETY
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LOWER YOUR RISKS - HIERARCHY OF CONTROLS

Physically remove
the hazard

Replace
the hazard

Isolate people
from the hazard

—

Administrative &
Controls 4
Protect the worker with
Personal Protective Equipment

Change the way
people work

Least
effective

ENVIRONMENTAL HEALTH & SAFETY
UNIVERSITY of WASHINGTON



LOCAL VENTILATION

Ensure that best practices are followed regarding:

it e
cngineenng i Isolate people
e e from the hazard

Preventing Chemical Exposure controis

* Preventinhalation of chemicals

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)

ENVIRONMENTAL HEALTH & SAFETY
UNIVERSITY of WASHINGTON
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for L
What? This document outines the EH&S training clazses required () of recommended PETSONNE
warking in a lab setting. Answer the questions below with your Pl/supervsor fo defermine which tasks are
part of your job. If your answer is yes fo a question, the diamond or circle to the nght represents a training
class that supports that lask.
Who? Prncipal Investigators (Pis), lab supervsors, research personned, graduate students & undergraduate
students in laboratones
Ase you UW Faculty, staff, or student.... Comglete ths EHES Traming Regamment [Soe Key Selon
12|34 || 7|8 | |W|M || wW]|sa|w|w|1?)8
ENVIRONMENTAL HEALTH & SAFETY ) working In @ b, uniess witen polcy =2 *
IVEREITY of WASKINGTOR 5 | 0 not uzs extinguerer and evacuste
5 | working wih tsmmatis, combostbie °
pyrophone, or reachive maleias
POOULAR SERVICES BIOLOCICAL CHEMEAL vl a working wilh eledrea equpmant of o
spparalus
wang chemicals o working s wel ib? * *
working in ume hood? [+} (+]
= | working around compressed gases? (<} ]
g SNy 8 regpwale? * *
5 | 'n @ Wboratory superwsoe roks? O|¢ ¢ 0|0 (]
" il B g Wwho may be recured o admneder -
244 83 8 duty of your work of warking n E3
aremole locston?
o shipping o ranspariing hazardous
Find your course reyaae? ¢ dhdhdhs
Search all courses working in & i wheee bohazandous
Alert: New Safety Smart Online cd | [—————— * .
Training Course Selection pop-ups and install the latest vers )
5 4] working with béoodoonne pathogans? * 'YK 3
Guides viewing, At this time, certificates | :
working in a b wih rackaacing
My Training Records and retrieved through My Iraining, the hscie ' . ¢
CRurse fRgRlaHons ol working in 3 et wih dass 3 or 4 *
S [ 57
Office of Research ik
Required Training
Title | ¥y | rerrents Fracuency | [ eirents F
: 1 Fre Bangusher Cning Amnua 11| Shppng Hazardous Matenals 2 Years
zx"mes SeTvices Traing Accident Investigation Tralréns 2 Fire ExSnousher Hands Cn néial 12__] Onire Shppng Bobgosl Substance Celsgory B 2 Years
Ourses R S - 3 Elcirical Safety, Baex Onive nhal 13 | Onios Shippng Dry (03 wih non-dangencus goods 2 Years
4 Oniina Managng Latcratory Cramicaks naal for Exerrpl Pafernt Specimens
Departmental Traiming AsDestos <1% ! TS 5| Lsborslory Sefiety and Commplarce BETD 14| Onios Shpgng Dangerous Goods n Bxveptad 2 Vewic
Requests L2ad Work Practices [ Onilne Funs Hood Traning nijgl Cusmbbes N
7| Compmsaed Gas Saley nnal 15 | Onire Bxsafity Tranng 3 Years
) Globally Marmonoed System / HaxCom nhal 16 | Cnire Blocdbome Pohagens bor Aesnarchers Anresal
9 Respratry Travng ond B2 Testng Anug 7| Redabion Sakly Traning I3al
10| Fast fed and CPR Corthcadon 2 Yoars 15| Laser Sataty Irval
EHES 912016 Safaly Trawwng Mafrix
: 1af2
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PPE

Protect the worker with
Personal Protective Equipment

ENVIRONMENTAL HEALTH & SAFETY
UNIVERSITY of WASHINGTON

LABORATORY PERSONAL PROTECTIVE EQUIPMENT (PPE)
HAZARD ASSESSMENT

Purpose and Description

The laboratory personal protective equipment (PPE) hazard assessment guide identifies hazards to which laboratory workers
exposed and specifies PPE to protect against these hazards during work operations. When completed, the document and its
training will satisfy the Department of Labor and Industries requirements for PPE as required in Washington Administrative Cc
(WAGC) 296-800-160. |

This document must be completed by the Principal Investigator (P1), Lab Manager, or their designee. This person must condu
laboratory hazard assessment that is specific to operations in their laboratories. EH&S personnel are available to assist with t
assessment and can review the form. EH&S may be consulted by calling 206-543-7388. The Pl's/Lab Managers are responsi
ensuring PPE requirements are followed.

s-_sga'_\ <

This Hazard Assessment document consists of the following.
Section 1: Instructions and Guidance on PPE Selection, Pages 2 and 3.
Section 2: Laboratory PPE Hazard Assessment, Pages 4 to 17.
Section 3: Certify the Hazard Assessment, Page 18.

Section 4: PPE Training Documentation, Pages 19 and 20.

ENVIRONMENTAL HEALTH & SAFETY . l
UNIVERSITY of WASHINGTON



DRESSING FOR SUCCESS

ENVIRONMENTAL HEALTH & SAFETY

UNIVERSITY of WASHINGTON
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WHAT COULD HAPPEN?

Glassware cleaning incident due to:
Lack of SOP
Lack of chemical information
Lack of training
Working alone

ENVIRONMENTAL HEALTH & SAFETY
UNIVERSITY of WASHINGTON



WHAT COULD HAPPEN?
. AL LA 7

Lab fire due to:

- Incomplete SOP

ENVIRONMENTAL HEALTH & SAFETY
UNIVERSITY of WASHINGTON
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DR. KRISTI MORGANSEN

CHAIR AND PROFESSOR, AERONAUTICS & ASTRONAUTICS;
ADJUNCT PROFESSOR, ELECTRICAL AND COMPUTER
ENGINEERING

ENVIRONMENTAL HEALTH & SAFETY
UNIVERSITY of WASHINGTON



A&A Culture of Safety

v

L

Kristi A. Morgansen
Professor and Chair

(WILLIAM E. BOEING
‘DEPARTMENT OF AERONAUTICS & ASTRONAUTICS

-
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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)

V V V V

> Academic Coursework

> Registered Student Organizations
> Research
5 -

WILLIAM E. BOEING
DEPARTMENT OF AERONAUTICS & ASTRONAUTICS

UNIVERSITY of WASHINGTON



Overview of Department Spaces

> Guggenheim

> AERB

> 3x3 Wind Tunnel

> Kirsten Wind Tunnel
> Bowman

> Field work

composites, combustion, machine shop

WILLIAM E. BOEING
DEPARTMENT OF AERONAUTICS & ASTRONAUTICS

UNIVERSITY of WASHINGTON



Overview of Department Assessments

September 2018: Dept ave = 65 September 2019: Dept ave = 80
Mromutlcg:ld :slrcmautia Aeronumsa:g ﬂonm
- 3
P . P .
£ {
i | |III||||||||“"
February 2020: Dept ave = 86 September 2020: Dept ave = 83
Aeronautics and Astronautics Aeronautics and Astronautics

¥k w4 e 0 Sty N e b el

171 R 1111

Key message: oversight and internal

audits are effective WILLIAM E. BOEING
DEPARTMENT OF AERONAUTICS & ASTRONAUTICS

Averiigr safsy rsng (%
2 & = = §
ferage sadety raneg (%)
- ¥ p o .ps 8
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Organizational Chart and Reporting Structure

Chair
|
I [ | -
: Researc
Admin Staff Fac|u|ty Stga f
, Non-ASE Research
Admin Staff e Students Staff

WILLIAM E. BOEING
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Required Department Trainings

vV V V V

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)

WILLIAM E. BOEING
DEPARTMENT OF AERONAUTICS & ASTRONAUTICS

UNIVERSITY of WASHINGTON



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

WILLIAM E. BOEING
DEPARTMENT OF AERONAUTICS & ASTRONAUTICS

UNIVERSITY of WASHINGTON



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)

WILLIAM E. BOEING
DEPARTMENT OF AERONAUTICS & ASTRONAUTICS

UNIVERSITY of WASHINGTON



FAQ

> What trainings do | need?
» Ask your supervisor/instructor

> Am | allowed to be on campus right now?

* Only with EXPLICIT approval from Dept Administration (if you don’t have an email *from the
Adminiitrator or ATC* saying you can be on campus, you are not approved to be in A&A
spaces

> Can | 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.

WILLIAM E. BOEING
DEPARTMENT OF AERONAUTICS & ASTRONAUTICS
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TRACY HARVEY, PHD
tdyQuw. edu

SUMMARY
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FOR ADDITIONAL HELP- SEE°F

\)S\\'

ENVIRONMENTAL HEALTH & SAFETY
UNIVERSITY of WASHINGTON

Help us prevent accidents and injuries‘on campus By reporting unsafe conditions

>
@hgoW@ghﬁm@mo@d@

HEALTH AND SAFETY
NEWS

SEE ALLLATEST NEWS

UNIVERSITY of WASHINGTON



ORKING TOGETHER FOR A

WOR
SAFE AND HEALTHY U

THANK YOU FOR ATTENDING!

Please Complete The Evaluation
Poll
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