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SAFETY QUIZZES AS PART OF WORK POLICY AND TRAINING PLANS | HOLDING PPE
LAB MEMBER ORIENTATION  FOR SPECIFIC CHEMICAL USE PRODUCT SHOWS FOR

AND TRAINING o Pomfret Lab, Clean Energy Institute | AB MEMBERS
I sy Chemical Engineering, College of Engineering
Lukehart / Marra Labs T i s e Wachineton Clean E ecthed - Baker Lab
: S e Washington Clean Energy Testbeds are an open-access user facility : : -
Neurology, School of Medicine e offering instrumentation for fabricating prototypes of clean energy Biochemistry, College of Arts & Sciences
Safety quizzes are administered to o sk technologies, testing those devices, and integrating them into electrical One perpetual challenge with
all employees and students who e — systems. Some of the research and development processes for electronic PPE use is user cpmfort. |
will be working in the laboratory for — mms=—iemmr devices require the use of particularly hazardous chemicals, including People were avoiding Wearing
any length of time during their first  messsesee—, hydrofluoric acid (HF). With over 300 registered users, the Testbeds staff goggles, even when handling
week on the job. People are givena | B | #5 8 EE and management have developed a detailed procedure to protect those strong auqls and bases. To
copy of the quiz to fill out during s e using HF and other lab users working nearby. The Testbeds HF procedure is combat this, the lab manager
their safety orientation, and new et e s based on ' held a PPE show where
quizzes are administered oo the EH&S HF SOP, but ; everyone was supplied with lab
periodically as needed (particularly | o e e—— includes additional L -appropriate options and
when a new version of the Lab e requirements that are L (B allowed to choose what
Safety Manual or Biosafety Manual | =2 specific to our lab, such 4 worked best for them. This has
is released). After quizzes are s b e as proper signing led to a significant increase of PPE use as students and
completed, a copy is put in the lab's = = procedures, detailed researchers can weigh in on what is most comfortable for
folder and a copy is given to the ST information packets for _‘ them and subsequently wear it when needed. Product
person for their reference. T first responders, location- FH% shows for other PPE items are now being done and lab
S specific emergency ' members know they can make PPE requests.

response procedures,
time limits and

NOTIFICATION SYSTEMS restictions, and sric USING SLOGANS AND

FOR EQUIPMENT USE requirements. UNIQUE SIGNAGE FOR
Ratner Lab SAFETY COMMUNICATION

Bioengineering, College of Engineering

PFOCQSSQS donein the fume NAME HAN DS_ON TRAINING TH ROUGH THE Gale Lab L.

hood frequently take several R B U D DY SYSTE M ImmunOIOgy' School of Medicine

days or weeks to complete and Bringing fun to lab safety by making up catchy phrases
there is often a queue waiting to Pun Lab — that grab people’s attention is a successful approach.
use this shared equipment. A Bioengineering, When UW EH&S handed out purple 6” rulers as a tool for
notification system of hood tags fume hood compliance, | added the phrase “FIX THE SIX”

College of Engineerin
are useful for letting everyone 5 5 5

know what is going on in the
hoods, project timelines, and
presence of chemicals that a
user would prefer to not share
working space with. Lab access
requires a safety orientation and
new users are oriented to the
stocked pads of hood notes as a
part of their orientation.

with a description of why it is important to keep items 6
inches from the back of the fume hood. When
encouraging labs to stay compliant, it helps to add fun
phrases and bright colors to signage so these important
reminders don't get washed out into the background.

An effective method for hands-on
training and passing on lab safety
knowledge is through using a mentor-
mentee pairing system. Senior lab
members mentor new members and
teach them proper lab safety practices
for specific procedures and equipment
use, building a culture of accountability
from the top down.

“FIX THE SIX"

To ensure maximum ventilation:
Keep all items 6 inches from the back of the fume hood

RECAP WASTE CONTAINERS AFTER USE

THIS FUME HOOD IS NOT FOR STORAGE
» BRING YOUR OWN TIPS, TUBES, PIPETTES
* REMOVE YOUR ITEMS AFTER USING THIS FUME HOOD
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| AB SOP WEBSITE INCLUDING STUDENTS IN RISK ELECTRONIC
Steig Lab, IsoLab ASSESSMENT AND SOP CHEMICAL HYGIENE PLAN

Earth and Space Sciences, College of the Environment
MacCoss Lab

The lab’s chemical /X*IsoLab D EVE LO PMENT Genome Sciences, School of Medicine

hygiene officer, Andrew Standard Operating Procedures| | §gcjety for Advanced Rocket Propulsion (SARP) Gennifer Merrihew, the chemical hygiene officer for the

SChauer, ha rdCOded a PrncessSOPs Chemical SOPs ° ° ° °
website for the group Aeronautics and Astronautics, College of Engineering lab, decided to use downloadable software called Evernote

that includes The UW student rocket club carries out testing with energetic to electronically store the lab’s chemical hygiene plan. The
searchable % subsystems necessary for high-powered rocketry. Because these events app allows lab members to store and access documents,

lists of process and Z involve energetic substances and/or compressed gas releases, great care .  photographs, presentations, and saved web content that
chemical SOPs. By ke is taken in the planning of the experiments. Students fill out risk is relevant to their safety practices and policies, as well as

having SOPs available in /\X*IsolLab assessments and write SOPs, which are then sent to EH&S for safety manuals, assessments, and records.
a device-independent, Standard Operating Procedures | | €valuation. Via this process, the SARP team gains invaluable insight into

y |
central. searchable Process SOPs what safety professionals look for and, after iteration, ultimately end up Q
public, and easily- e s W b s with an SOP that enables the ” Evernote

Vanadium Pentoxide 25 LABORATORY RISK ASSESSMENT TOOL (Lab R.A.T.) . b . d . h
u p d a te a b | e | I l a n n e r, | a b Flammables 52 The Laboratory Risk Assessment Tool {Lab RAT] provides a framework te Stl n g to e Ca r rl e O ut W It R
H‘j’d rDﬂLIDriC AC|d 5[:| :zrz::::is?:aizln;:i?: I:|I:Lu:I|:'|S|:-_Iii;rnssn'i'|:_ the process researchers already use A . | ﬁ .:;': e,
l I l l I I | I l C d G 49 5 tool provides a format for researchers f ty p t d o .
e b e rS a re O re B:;Zresse o 46 Eini:ia;fdrur:.r{iundic:r%: . I:ii;i;;:n Subscale Bipropellant Cold Flow Injector Test SOP p ro p e r S a e re Ca u I O n S a n o ?‘;%'
Last updated: 2019-09-23 t of So. &
@ g

° Sulfur Dinyide AR review the Lab R.AT. Guidelines document fo W i t | t i C r ri C S S r
I e y O u S e e l I l a S a The r.Sk as.ssssnje'r process IT"I:.”ES_FE“nq In case of major emergency, call 911 and then contact Dr. Knowlen at 206-409-2797. In the event of O u l I u l I u l I l I e e a
from “low”™ to “unacceptzble” risk. Consul :

e e e e St EH&S if your risk rating is “high” ar “unac a less severe anomalous event, contact Dr. Knowlen. The building coordinator will be notified a
d P g b andfar impl t additional contn minimum of 1 business day in advance of any planned testing activities.

o EXpEriment andsor implement 2001THNal OO O
Introduction - .
l e S O l l I ‘ e O I l e I I W O I Emergency contacts:  PL. Carl Knowlen 206-409-2797 knowlen/a/aa washington edu
. . - o
Here we are going to make phospheoric acid to be use in carbonate digestions for isotopic analysis. The goal of this method is to produce phophoric acid that has very litile water and. as an isogeochemistry community, an agreed upon specific gravity. This pariicular recipe was obiained from the BldE CC-DI'dU.'I.ﬂlDI’. :\hchael Dﬂﬂlﬁi 106—343—6334 mbdcma:' 7l uw.r:-du
Eiler Iab and has the salient steps from original methods as in Coplen (1983). Differences from original methods are, we do not add chromium oxide or hydrogen peroxide. These were used to remove organics that may have originated from vacuum pump oil when acid was prepared by heating Procedure: Subscale Liguid Bipropellant Rac = e ——
under vacuum. We also don't allow the acid to age. Its ready as soon as the specific gravity is appropriate. N )

- — Purpose: Obtain pressures in the injector, test the injector systems by performing a cold flow vsing Fuel
Supplies needed Pl £ Lab Growp: Or. Carl Knowlen S Society . . ) c . e . o L
Substitute (distilled water) and Oxidizer (nitrous oxide) to simulate ethanol and N2O respectively.
- dloves G Uepartment: Agronguiics & Astvonaulics Location: AERB 012, RAM Lab Pit and bunker structures.
+ Phosphorus pentoxide P05 (under hood in 302A) b = ~
. siﬁ%bonho—phospnonc acid (under hood in 3024) [ 4 i Form Completed By: Kaita Durkee
° ° « stirring hot plate | . .;-.:rl ; Egquipment: 3
everyone is referencing & S -
the same document R
° o Manifold Bulkhead
e Injector Plate

- . ’f‘ trying to measure or learn? What is your hy
FE fek your guestion? Are there alternative approa
— . Re
i N )
° 1_add 800 mL of acid to the 2 L beaker e 3 ) ; . ; . H.lg].l Speed Camera
2. stir and heat to approximately 80 °C Joh Y We are trying ta dent ||:-’. risks and pok
3. add 700 g P20s slowly until it all dissolves - this takes several hours. Try adding in 50 to 100 g sessions where you weigh out 100 g into the low profile pyrex beaker. slowly add it to the stirming acid using o o . . - BDI Fﬂﬂ
the spatula, wait until this 100 g fully dissolves before adding another round Waking 1,901 57 g /. phuspharis acid in JHI 312 hood IJIFIFEI pellanr mator SE'I'LIIJ to find the ch
4. take a known-volume sample of the acid, allow it to cool, measure its specific gravity, it should be between 1.90 and 1.92 g/imL Heking ’ prosp! . Load CE“
5. if the density is too high, add more acid, heat and stir; if the density is too low, add more P205. heat and stir

erformance of the subscale motor s i )
F' o Two (2) Fill Hoses

o  DAQ laptop with Labwview setup for static-fire testing to interface with pressure fransducers.
PHASE 1: EXPLORE ¢ Two (1) Omega PX309 Pressure Transducers

e Fuel Substitute (Distilled Water)

e Oxmidizer (Nitrous Oxide)

Routine Procedure

6. pour the finished acid into one of the glass-stoppered phosphoric acid glass containers, label it with your name, date, and specific gravity ﬂnd 50 b3+||,u r | ng *hE FUEI W | I, h wa 1, er |n T t SL d
- e Test Stan
Suggested Reading Test As bl
®  Test Assembly
Coplen TB, Kendall C, Hopple J. 1983. Comparison of stable isotope reference samples. Nature 302, p 236 — 238. .- - -
App * Aluminized bubble wrap
Purified phosphoric acid. Technical Information Bulletin. - This is a nice collection of phosphoric acid properties put together by Potash Corp.

e Radio or cell phene communication method

Fire Safety
&

By using the design :.w:iljizer for the fu Towo (2) Tarps

° °
L
titute, the funct f th | .
e a d I | I l l kS sul:ls. e, The funchion of The sL!l:IEI:a Required PPE: Safety glasses, ear plugs, closed toe shoes, thermal insulated gloves or leather gloves,
l I I ° condition prior to moving ahead with th c = = =

leng pants, lab coat, face shield

Eelevant EHS Training: Compressed Gas, Electrical Safety. Back Inpury Prevention, Hearing Safety,
Chemical Management Training

Relevant SOPs: Nitrous Oxide SOP

Metric for passing test: Acquired visual data of atomized Fuel Substitute (Distillad Water) and Oridizer

(MNitrows Oxide). Acquired pressure data m mjector. Steady Fuel tank pressure of 400 = 20 psia. Achieve
an overall propellant mass flow of 042 Tbm/s = 0.01 /s, (Obtained from flow time and mass flowed)
ILab BATY| w Required Personnel: 3 (Test Engineer, DAQ operator, Safety Officer)

Labaratory Risk Assessment Tool [Lab
Estimated Test Duration: 5 hours for initial test and approximately 1 additional hour for each
subsequent injection test during the same test day

INVENTORY APP
TRAININGS AND POLICIES
Dunham Lab RlSK EVALUAT'ON SO FTWARE Raymond RedCorn

Genome Sciences, School of Medicine velian Lab Civil and Environmental Engineering,

One challenge chemical Chemistry, College of Arts & Sciences College of Engineering
ety Checkl hygiene officer, Emily Mitchell,

- | have taken or scheduled a safety walk through with Emily

1 1 have taken the online safety training classes at re p e ate d |y e n CO u nte rS With

hittp:/fwww.ehs washinaton.edu/psotrain/corsdesc.shim These include:

studieredcon mail.co
stemn&de Lab Equipment Studie Lab

. . . . In collaboration with
This chemistry lab uses an electronic lab notebook called LabArchives, U s =
researchers at Purdue, this post- | “ee

which is a cloud-based program that allows researchers to store and —
- - . doc has developed an e
| . . organize their work documents and data. The program includes a safety
. ey oty i there is no checklist of all the

. eguipment inventorying and
'_] I'vz-rezr?r::l?nefz:;izt;::iZil:?t?u:farrnh:::tzslirwe and do not intend to do so until | am : 2 S e Ctl O n W h e re | a b m e m b e rS Ca n a d d a n d CO m m e nt O n th e h a Za rd S q 'p y g ‘:I;Z:ijllx;;0|’HP;C) S
things we should do. There is . . . . . . sharing app called StemNode. It | ===
associated with each particular experiment they are conducting. This

- 1 understand that | am responsible for finding and reading the MSDS sheets for any . . A .
chemical | intend to use. If the MSDS isn't immediately available, | will find it online. | Ofte n m O re I n fo r m a tl O n a b O ut h th b | t t t CRi
understand that | am responsible for understanding how to safely store, handle, and ) . a S e a I I y O S O re
s oy okl ot o ek allows the lab and PI to discuss and assess hazards as part of their
2 | understand that | must know how to handle a spill or exposure of any chemical, and h . . h ° e °
that there are tools in the lab for me to use if such an incident occurs (Spill Kit W a t N OT to O ® TO a S S I St W I t 0 q C O l I I I I l e n tS O n S p e C I fl C p I e C e S Of previous 1 5 ext
Contents, eyewash stations, emergency shower, fire extinguishers, emergency X e r I m e nt | a n n I n ACH-011 - Synthesis of Diethylchlorophosphine (one pot) 58
exits). o ° e p ° & SIGNED by Andrei Chirila May 10, 2018 @04:29 PM PDT °
1 | have looked through our current PPE assessment (PPE means Personal Protective O rl e n tl n g n eW Sta ff a n d Reagents e q u I p m e nt S O th at p e O p I e Ca n

Equipment like gloves, safety glasses, etc.) n M mass
2 | have read at least a few of our S arc cedures to get an idea of the & 5L Scaled-up Synthesisof FPhNPPh2 | | | (Reagens | equy " | (mol) | (gimol) | (g) (g/mL) | (mL) | (mmoliL)

students to work in the lab, p— e e communicate with each other about any issues. Labs can

O Read recently updated Phenol Chloroform SOP

L :1] E”SQZ“SZLZﬂﬁiZT:STﬁ ?-Irirgfuﬂﬂgsuglpm pheneton sk S h e p Ut tO gEt h e r a C h e C kl I St Of . Fi“”“”“z ’°r”“asa"g“d‘i"”“' = PN :"”“ I IV 2 TN a d d th e i r OW n e q u i p m e nt tO th e a p p f O r f re e a n d d eV e | O p

nderstand how to store, handle and dispose of Biohazards in the lab
Working with Biohazards

P all the activities and trainings ) Qﬂ wj ) e their own inventory maintenance program or they can

v e s ot St i they .should complete beforg _ | ==Y e pay for an inventory to be built and maintained by the
startin g WOr k. The checklist is e gy e st e o e @@@ develo pers.

1 | understand that | should ask questions whenever | am unsure, and that everyone in
extinguisher or a dry powder fire extinguisher are suitable extinguishing media

the lab can either answer, or direct me to someona who can answer.
[ ] p-Fluoroaniline is todc and corrosive. It is hygroscopic and shouwld be h adry =phere. It will damage the glovebox catalyst, so twuming
off the glovebox catalyst and purging the boe is necessary. In case of fire water may be ineffective, but can be used to cool containers and
. y . . § N ...t |  Diethylchlorophosph ine -is corrosive and flammable
° surroundings. Fire may release highly towdic chemicals such as HF, and CO. A dry powder or CO2 fire estinguisher should be wsed to essinguish
flames in of fire.

1. Biosafety training. This training is an NIH reguiremeant, and takes 1-2 hours.

2. Asbestos awareness is another online class that is required, but it is very short. S a fe ty m a n a g e m e nt i S t h a t

3. GHS Hazcom: This one talks about how chemicals are labeled, and takes 10-

Studie Lab
Purdue | Studie Lab
Purdue | Studie Lab

Studie Lab

Studie Lab

Studie Lab

Purdue | Studie Lab

O =

oo
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REFRESHER TRAINING DAYS INTERNAL SAFETY TEAM ROTATING
FOR THE WHOLE LAB Center for Emerging and Re-emerging Infectious Diseases ASSIGNMENT OF SELF-

(CERID) INSPECTIONS

N;\nce La:b ' ) Allergy and Infectious Diseases, School of Medicine
Chemical Engineering, College of Engineerin | |
5 I 5 - tt'g , g £ 5 y The CERID Safety Team was established to ensure a cohesive safety Coombs Lab
t?] a4 SnHor me perlc]z to. y(\j/o vreg ih program and structure within their unit. The team meets quarterly to Lab Medicine, School of Medicine
cre WEre HIree sately INCIAENts 1N the discuss safety incidents and updates to ensure a safer work Fach th Glenda D lect

|ab a” Of WhICh Were Independent and . - . . . . . ac mon en a aza Se ec S LABORATORY MONTHLY SAFETY AUDIT

T . environment. Their website has a safety section which serves primarily different | in the lab S

isolated. This raised concerns about the . . . . a direrent employee in the la SR —

effectiveness of safety trainings as a resource for researchers with helpful links and information. who must complete the survey o
v y traini . . B -

previously conducted. The Pl decided it Research Website includes: ckllocurlnzntlng thelrr] Ctl,lrren.t f R

was best to halt all lab operations and | el . Emergency contacts ”]?W edge (e.g., the location o o IS

carry out new safety trainings. Each lab +  Team newsletters >alety equmerﬁ, APPro péllate 9 R

member had to participate in a safety Lab Safety \ ©  Shared equipment responses to spills, etc.). Glenda  —— smmzrmr -

training refreSher SeSSion |imited to SiX This page contains information and helpful links regarding general lab safety, chemical MR Ko Informatlon Verlfles that thelr answe rS are o i::juﬂij:ﬁ:::::;::jmntamerslabeledand-:losedﬁghﬂ:-'

people per SeSSion WhiChl RiCk Liao the labelling, chemical handling, biosafety, and more. Eliestiorad o o HazatrdOUS WaSte CO rrect and identifies any areas v AIE:;I‘:::Eﬂ:h:::d;:;::;Bmhﬂmdwcmﬁmﬁ

! ! W Contact: CERIDst@uW.edu pPractices : : T T i veemviaty v s g

chemical hygiene officer, ran and the P! ay. 2 ! i — . Secondary container that require refreshing. Shealso . Coloiooliifo..

observed. There were four sessions over - - sy labels for chemicals uses the monthly survey L T

tWO dayS and an additional training . ; = | “J https://www.ehs.washington.edu/ ) ngE E)r?)CtlllcetS b d responses to Identlfy t.OpICS that :{ ____ ;é;jf:ﬁ;;i;ﬁ%;;;ﬁ;:ﬂ;;EE‘;;;f’““”::E

session upon return for lab members s ki e PR shou.d be addressed inalab | —

who were out of lab for the summer. meeting. When the lab temporarily relocated, every

Once a lab member completed the employee was required to go through a new survey as

training, they signed the EH&S training CON DUCTING CROSS_INSPECTIONS part of an orientation to the new work spaces.

completed form, and the Pl signed the

form as their supervisor. This allowed WITH NEIGHBORING LABS TRAINING CHECKLISTS FOR

them to return to lab work. There have

been no safety incidences since. Gelb / Velian / Dalton Labs AUTOCLAVES

Chemistry, College of Arts & Sciences

REVISI NG pROTOCO LS TO All Ia.b.orato.ries who WiS.h to |
REDUCE THE RISK OF FIRE ere added toa list and were
Kerr Lab, organized into groups of four labs

based on their area of research or
their location (e.g., NMR, mass

Jane Ranchalis
Medical Genetics, School of Medicine

Jane manages two autoclave facilities. It can be difficult to
keep track of users and they often include students with
autoclaving duties. Although the doors have electronic

Biology, College of Arts & Sciences locks, co-workers or Pls may give access to people who

The lab has a protocol in which a "pin spectrometry, organic chemistry, BSL- s, . s s iy B i i might not have completed
replicator"” is used .tO make bacteria 2, etc.). Lab groups were given a ————— T T training. User log sheets
transfers. The replicator is made of suggested schedule to conduct the T R contained names that

utoclave 1 is for general lab autoclaving and Autoclave 2 is for Bichazards anly

[ ] [ ]
mmable, reactive, corrosive, toxic, or radicactive materials including bleach do not go in the autoclave We re n Ot fa l I l I | Ia r, S O n OW

'autoclave compatible' plastics go in the autoclave

stainless steel and is sterilized

o

surveys within the months of

3
-

between transfers by immersion of September, October, and November, S - new users have to fill out
the pins in ethanol and subsequent so as to allow for a sufficient gap S a training sheet verifying

r overload autoclave.

autoclave tape and (in bichazard loads) chemical integrator in center of load for sterilization verification. th ey u n d e rSta n d th e

autoclave tape across closed lid of sharps containers without blocking vent holes.

flaming. The Pl and Katie Dickinson

howmom
L

between each lab’s self-survey and

evised e [90s Protoco® and adaee the official EH&S survey in the spring. “onmToneen | proper use and safety
e back into the sttamel aneee. Labs are able to communicate within their group to determine a e practices for these specific
not go back into the ethanol unless schedule that is flexible and works well for all. Not all four labs need to e autoclaves. These sheets
they have touched water first. This be present for every survey in their group. This practice allows the are kept on file at the
prevents accidentally setting the possibility to share ideas and spot problems that are more noticeable facility.

ethanol bath on fire.

from an outside perspective.




