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OBJECTIVES OF THE AFNS SAFETY PROGRAM

» To encourage everyone in AFNS to focus on
safety in planning and in daily activities.
» To offer routine and defined safety support.
» To ensure proper security of facilities and
equipment, and of personal items.
ThisHandbook outlinesgeneral andlaboratory saf ety
procedures, and additional information is presented
on our safety web pages. However, theseinformation
sources can only supplement the necessary job-
related training arranged by supervisors, i.e. task-
and site-specific ‘ safety information’, and any other
requiredtraining. If you havequestionsor concerns,
you are encouraged to consult with your supervisor
or other staff, and to check safety literature.

SAFETYIS...
A PERSONAL ACTIVITY
AND A SHARED RESPONSIBILITY

The Department strivesto maintain a safe environment
and to encourage safe practices. However, the
individual and ‘work groups must also accept
responsibility for safety and security. This means
being familiar with saf ety aspectsand employing that
knowledge every day. You must know how to
properlyandsafely handlechemicals, radioisotopes,
biohazardous material's, and equipment used in your
work, and how to properly perform specific tasks or
techniques before commencing work. [For informa-
tion about the responsibilities associated with Due
Diligence and WHMI S see Appendices 1 and 11.]
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Please send suggestions for this Handbook or the safety web pages to:
Lynn Elmes (AFNS, 4-10 Ag/For Ctr; lynn.elmes@al es.ual berta.ca).
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EMERGENCY PROCEDURES

When the Fire Alarm Sounds

Stop what you are doing and leave. Do not
assumeitisadrill! Duringworking hoursEmer-
gency Wardens check that everyone evacuates.

Responding to and Reporting a Fire

If you discover smoke or other evidence of
any Fire or Emergency:

1 Activatethe nearest fire alarm box asyou
leave. [Onlyif safeto do so, shut down critical
experiments and turn off associated services
before you leave. Do not take extra time to
collect coats or other personal items.]
Remove injured or disabled persons from
danger, only if it is safe for you to do so.
[IntheAg/For Ctr injured/disabled personscan
be taken to the west or north stairwell to await
rescue—other stairwellsarenot ‘firerefuges'.]
Closedoorsto prevent fire from spreading
(for security, doors can be locked, if desired).
Evacuateviathenearest safe exit (know, in
advance, of at least two exits). Do not use an
elevator. If in smoke or heat, stay |ow.
Advise an Emergency Warden of the
location and nature of the fire, and, if you
know of anyone still in the building, say
where.

The Control Centre (2-5555) should be
advised of the location and nature of the
fire.
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Should You Try to Control or Put Out a Fire?

Onlyifyouhaveactivated thefirealarm, and if
there is no significant personal risk, and if you
have a safe exit, and if the fire has not spread
significantlyfromitsorigin (e.g.itisrelatively easily
extinguishable, suchasinawastebasket), then you may
attempt toextinguish, confine, or control thefire
until the Fire Dept arrives (except, perhaps, for
persons quite experienced with fire extinguisher
use, thegeneral ruletofollow is: if onefireextinguisher
isnot enough, evacuatethe area).

Know thelocation and use of fire extinguishers
beforeafireemergency arises(they aretypically near
themainexitsof labsandintheformer firehosehallway
cabinets). To use an extinguisher, PASS:

Pull.............. the pin out

Aim.............. low at the base of the fire
Squeeze ...... thetrigger

Sweep.......... from side-to-side

Our dry chemical fireextinguishersarerated for
typeA, Band Cfires(i.e. all firesexcept metal fires—
sand can be used to smother metal fires).

Report fire extinguisher use (Ag/For Ctr: Len
Steeleor LynnElmes; Research Stations: Unit Manager)
— they must be recharged.

7. The fire should also be reported to the
U of A FireProtection Officer at 2-5614.
Thiswill normally be done by someonein
the “official chain of responders.”

HAZARDOUS SPILLS

Spills which are of immediate danger should
be reported to the Control Centre (2-5555),
after evacuating the area (closing doors). No one
should be allowed to enter the area without
personal protective equipment which protects
against both the spilled material and any
associated vapours.

All chemical spills, including ‘less serious’ ones,
should be reported to:

Ag/For Centre: LynnEImes(4-04; 2-5785)

Research Sations: Unit Manager

Forinfor mation onthecontainment and clean-
up of spills (chemicals, radioisotopes, biohazards,
microbes), see Appendix 11 (Workplace
Hazardous Materials Information System),
page 34 .
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INJURY or ILLNESS

If amedica emergency requiring outsideaid, call 911.
Work-related injuries, especially wherelost timeis
apossihility, or sudden illness should be reported
to Lynn Elmes (Ag/For Ctr) or the Unit Manager
(elsewhere). Main Ag/For Citr first aid kits, which
containreportforms, arein: center areaof 1-20; 2-58;
outside 3-51; NE corner of 4-35. Know locationsin
your work areas of basic first aid kits, emergency
showers/eye-washes, and safety equipment. First
Aidersarelisted onour saf ety websiteand with the
mainfirstaidkits. Onregularworkingdays theHealth
Centre (2nd floor SUB) is open 8:00-5:00. Campus
Security personnel (2-5050) are first aiders.

BUILDING(‘infrastructure ) PROBLEMS
In the event of serious water or steam leaks,
suspected natural gas leaks, unusual odours (not
easily traceable to lab work), heating or humidity
problems, malfunctioning fans or fume hoods,
plugged drains, burnt-out lights, etc., call:
Physical Plant, Maintenance/Repairs—2-4833
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After-Hours Emergency Contacts

Medical emergency: cdl 911.

Fire emergency’: pull the fire alarm and call
2-5555 (Control Ctr)—p. 3hasdetailed procedures.

‘ Safetyemergency’: cdl 2-5555 (Control Cir).

‘Buildingemergency’: call 2-4833 (seep. 3).

‘Other emergencies': asappropriate, contact at
homeLynn Elmes(780-417-2986) for the Ag/For
Ctr; your Unit Manager; Supervisor; or aDepart-
ment or Trust Tech.

Report important problems, but ‘not quite
emergencies', toaTech, Supervisor, UnitMgr, or
inthe Ag/For Ctr to Lynn EImes.

Safety Equipment, Emergency EXxits, etc.
For all areas in which you work, you should
know the locations of the nearest:
« firealarmsandfireextinguishers
e emergency exit routes (at |east two)
» emergency showers/eyewash stations
« first aid supplies
» gpill kitsand supplies
« face shields, rubber aprons, etc.
* telephone
 safety reference materials, such as
Material Safety Data Sheets (see
Appendix 2 for other resources)

Medical Conditions / Contact Lenses

For your own safety, be sure to notify those in
your ‘work group’ and ‘work area of any medical
information that might be required in an emergency
(e.g. dlergies, diabetes). Also notify othersif you
wear contact lenses (that could be important if a
chemical or other material entersyour eye).

Expressng Your Concerns About Safety

Safety is a shared responsibility. You are
encouraged to raise safety concerns about the
workplace itself or work which isbeing carried
out in an unsafe manner. Asafirst step, discuss
concerns with atech or your supervisor. If you
wish to expressyour concernsfurther, please do
so in the order:

1 Ag/ForCtr: LabManager, Lynn EImes(2-5785).
Research Stations: Unit Manager.

2. Safety CommitteeChair (Ag/For Ctr: LynnElmes,
2-5785; Research Stations: JanesGoller, 2-7688).

3. JohnBdl(AstChar,Admin,8-1907)or AFNSChair.

4. TheOfficeof Environmental Healthand Safety
(107 Education Car Park; 2-1810).

Safety Committees / First Aiders

The AFNS safety web site (see p. 2) haslists of
Ag/For Ctr (AFC) and Research Stations Safety
Committeesand of their First Aiders(listsof AFC
First Aiders are posted in various AFC areas).

Safety Inspections

Safety inspections in the Ag/For Centre are
conducted periodically, and are announced in
advance(checklists, showingitemsto beexamined,
aremadeavailableto research groups/labsprior to
inspection). Sites off the main campus determine
their own saf ety inspection frequency and format.

Safewal k

Office: 030-E SUB U of A Students' Union
Hours during which Walks are Available
Fall/Spring  7:00pm-12:30am (-11:00pm Sunday)
Winter 5:00pm-12:30am (-11:00pm Sunday)

Summer 9:00pm-12:00am (Mon-Thurs)
safewak@uabertaca www.su.ualberta.ca/safewalk

Call 492-5563 (4-WALK-ME) andgiveyour name,
location, destination, and thetimeyouwouldlike
to be met. Dispatchers will send ateam to meet
you and walk you within the areabounded by 72
Ave.tothe South, 91 St. tothe East, and theriver
totheNorthand West; Safewalk will al so accom-
pany clientsonthe LRT, and withinthreeblocks
of any station.

If you know in advance when youwould liketo be
met, call theofficeduringtheday (notethat walksleft
onvoicemail cannot beaccepted). Arrangementscan
also bemade—in person at the office—for Safewalk
every week at the sametimeand location.

Closed holidaysand long weekends. |f you need
awalk outside the hours above, contact Campus
Security at 492-5252. If youreach Safewal k'svoice
mail after hours, you can be forwarded to Campus
Security automatically by pressing zero (0) during
the outgoing message.

Safety Guidelines and Procedures

Workingalone (also see Appendix 10, p. 26)
Research or other tasks may require students or
staff to be present outside normal hours. If you are
alone, e.g. in alab, precautions to minimize risk
include notifying your supervisor and/or othersin
thevicinity. Pleaserefer totheappropriate Working
Alone Protocol. Do not carry out potentially
hazardous experimentsif you are alone.
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Unattended experiments

Unattended experiments which could pose a
safety hazard should a problem occur, especially
outside of normal working hours, should be kept
to an absolute minimum. Before an experiment is
left unattended, take precautions to prevent spills,
‘floods’ or firesin caseof mechanical, power, or water
failure. Securewater and vacuumhoseswithaband
clamp (not ‘wire’) on each connection, and make
surewater outlet tubingissecurely insertedintosink
drainsto adepthof at least 12" (~30cm). Usetygon
or polypropylene (not ‘rubber’) tubing for all water
flow. A reactionmixturemust beclearly identified,
and clear written instructions should be left
outlining handling proceduresin case an emergency
shutdown is required or other problems occur.

Wor kingoff themain campus

If youwork at afacility off of themaincampus, e.g.
Edmonton Research Station, Kinsellaor Ministik,
consultwiththeUnit Manager or other appropriate
personnel to ensure you obtain all required
site-specific safety information and training
(operation of machinery, working with animals,
working with herbicides or pesticides, etc.).

Unauthorized assistancewith wor k
Unauthorized persons may not assist you in

yourwork. Examplesarefamily membersor friends

who are not bonafide University employees.

Childrennotallowedinrestricted areasor labs

Concerns have been expressed regarding work
and saf ety issuessurrounding childreninrestricted
areas (on or off the main campus) and labs during
office hours, evenings and on weekends.

The University of Alberta Risk Management
policy isthat children of staff, teaching assistants,
graduate students, volunteers or students are not
allowed in restricted areas or in laboratories at
any time. The liability issues for the University
and the potential dangers for children are such
that the University requires everyone to adhere
to thispolicy in all circumstances.

L ockingdoor s—safety of facilities

Whenever there is no one left in alab or other
restricted area, doors should be closed and locked
(if you arenot sureif thereisanyoneinthearea,
lock the doors).

Hallway doors accessing Ag/For Centre lab
areasarelocked from ~5:00 p.m.to~8:00a.m. on
regular working days, and all day otherwise,
including weekends. North stairway doors, except
for the 1st floor, are locked 24 hours every day.

GENERAL & LABORATORY SAFETY HANDBOOK — AGRICULTURAL, FOOD & NUTRITIONAL SCIENCE, UNIVERSITY OF ALBERTA

Unclutteredlaboratories& other work areas

Chemicals, cleanglasswareand equi pment must
be returned to proper storage when no longer in
use, as cluttered bench and table tops are an
invitation to contamination and other hazards.

Particular attention should be paid to aislesand
passageways. They must be free of obstruction,
allowing aready means of evacuation.

Hand-held emergency eye wash/showers must be
readily accessible, not blocked by items nearby. They
should be flushed weekly to remove rusty water.

Bicyclesand petsarenot alowedinsidebuildings.

Storageof chemicals& other hazardousmaterials
(for additional information see Appendix 4)

Incompatible chemicals must not be stored in
close proximity or within the same confined space
(consult their Material Safety Data Sheets; if not
available, check other sources—see Appendix 2).

Flammable and combustible liquids must
be stored in approved cabinets (which should
not be near room exits or in main aisles).
Ordinary refrigerators and cold rooms must
not be used for storage of flammableliquids (e.g.
diethyl ether). Refrigeratorsrated for storage
of flammables are in AF 1-20K, and 4-35.
[Seealso‘ Flammable and CombustibleLiquids’ in
Appendix 3.]

Routine reagent chemicals should be stored
onshelves (best with glassslidersor doors) orin
cabinets designed for this purpose.

Do not placereagent bottlesdirectly onthefloor.

Noxious chemicals should be stored in well-
ventilated cupboards, or in designated fume
hoods or areasin fume hoods (note: fume hoods
used routinely for lab work should not be major
storage places for chemicals).

Biohazardous infectious materials must be
clearly marked and in secure storage. Incubators,
refrigerators, cold rooms, etc. containing potential
pathogens must have clearly visible biohazard
labels; those containing radioisotopes must also
beproperly marked.

New r eagentsor reactions

When using a new reagent (or running a new
reaction), check toxicity, flammability, incom-
patibilities, storage, disposal information, etc.in
its Material Safety Data Sheet (if an MSDS is not
available, check the container label; a source
listed in Appendix 2 may also be useful).

Appropriate carrying devices (e.g. ‘rubber’
holders suitable for bottles up to 4 L) should be
used to transport chemicals, especially outside labs.
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L abellingchemicals, solutions/mixtur es, samples

On a new reagent, print the month and year
received and supervisor’'s name or initials.
Containersof transferred reagents, sol utions/mix-
tures or samples must also be similarly labelled.

Radioisotopes

Radioi sotopes may be handled only by author-
ized usersin approved areas. Radioisotope labs
are marked with appropriate signage. Consult the
permit holder beforeworkinginaradioisotopearea.
Beforeworking with radioisotopes, itisnecessary
to pass the U of A radiation safety exam, usually
after takingtheU of A course(or acceptableequiva
lent). Permit holders (and users) must ensure
proper recordsarekept of radioisotope stocksand
usage, and regular swipesaredoneto verify areas
and equipment are not contaminated.

Fumehoods
Toxic, hazardous or odorous materials must be
handled in a fume hood (or other confining
device, e.g. avacuum system). Hoods operate 24
hoursaday (noticeisnormally given of shut downs).
Do not leave hood doorswide open. They should
be~30cm (1ft) fromthesurfaceduringidleperiods.
Do not use fume hoods for storage of numerous
containers, asthey reduceair flow and creste ahazard.
Contact Lynn Elmesor adepartment techif you
suspect a fume hood is not functioning properly.

Microor ganisms/ biohazar ds

U of A EH& SnecdsaBiosafety Registry beforework
can begin. Ressarchersmugt providea copy of a grant
application involving biohazards, human body sub-
stances, recombinant DNA, transgenics, etc. at the
timeof submissionfor Biosafety Officer review, as
suchgrantsrequireprior biosafety certification.

Be familiar with containment level guidelines
beforeuse. Level |l andaboveorganisms,i.e. agents
of moderate or significant pathological risk, require
biological safety cabinets and biohazard signs.

Biohazardous materias must only be in designated
biohazard aress. They must be rendered nonbiohaz-
ardousbeforebeing moved to other areasor sent for
disposal. Exception: transport between biohazard
areascan bedonewith proper secondary containment
(durable, leakproof outer container filledwithenough
material to adsorb the biohazard sampleif it leaks).

If you' rewearing alab coat when you wish to exit
abiohazard area, removeit before going elsewhere.

Biohazard areas are monitored by the Biosafety
Division of the Office of Environmental Health and
Safety to ensure required procedures are followed.

Biological safety cabinets
Biological safety cabinets are designed to
protect the user and the environment from
hazards, e.g. handling of bacterial pathogens.
They also protect materials being handled from
environmental contamination. Contact Lynn
Elmes(AF 4-04; 2-5785) for information on use,
specifications and operation.
Asof January 2009 unitswerein: AF1-25,2-33(2),
2-50(3),3-11G3,3-42,3-44,3-52B,4-32L (2),4-60F1.
Biohazard hoods do not provide protection
from radioactive or other chemical substances.
Air is discharged into the lab after bacteria are
removed by a HEPA filter. Do not tamper with
cabinet filters or blowers as this may impair
function. Do not use agas burner in abiosaf ety
cabinet.
General proceduretofollow:
« record use of the cabinet inlog book, if provided
* turnoff UV lamp, if theunit hasone, andturnonthe
fluorescentlamp
» check air grillesfor obstructions, switch on blower
« dlow air to purgetheworkspacefor 5 minutes
e clean dl interior surfaces with an appropriate
disinfectant, and alow to air dry
» assemble only the materia required to do the
procedureinthecabinet (if usingtissues, donot et
them be sucked up into the fan!)
* cleanmaterial sand contaminated material smust
be placed so that they do not come in contact
alow air to purgetheworkspacefor 5 minutesmore
* wear protective clothing as appropriate
introduce hands into the workspace, working
methodically from clean to work areas to
thediscard area
 remove all contaminated protective clothing (e.g.
gloves), as appropriate
» with fresh gloves, clean the workspace and
disinfect as before
« after completion, allow air to purge theworkspace
for another 5 minutes
* turn off blower and fluorescent lamp (and turn on
UV lamp, if the unit hasone)

L aminar flow cabinets/ clean-air benches
These units are designed to protect the
product but not personnel from contamination.
Intake air is filtered through a HEPA filter,
blown over the work surface, then exhausted
into the laboratory. Contact Lynn Elmes
(AF 4-04; 2-5785) for more information.
[Asof January 2009 unitswerein: AF1-20E, 1-20F,
1-25,1-51,2-50,3-42,3-52,4-64.]
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Working with animals

» Working with animals exposes workers to
zoonoses (diseases transmissible from animals to
humans) and sensitization (alergy development).

* Generdly,themoresmilaraspeciesistoman, thegrester
the risk of acquiring a severe zoonosis,; the
moredissmilar,themorelikely dlergieswill deve op.

e For further information contact JoAnne Seglie,
Environmental Health& Safety, phone2-5378.

(1) Tetanus/ hepatitis

* Tetanus immunization may be required for those
workingwithanimals.

* Hepatitis B immunization is required for those
workingwithor potentialy exposedintheworkplaceto
human body substances (see Appendix 6, part 4).

(2) Teaching and research animal records

» An approved Animal Use Protocol isrequired in
advance of starting work with animals.

 TheUniversity Animal Policy andWelfareCommit-
tee (UAPWC; phone 2-4817) requires that records
must bekept onindividual animasfromarriva inthe
Department to departure, including dates, where
located, researcher, proceduresdone, ill nesses, and
drugsadministered (theserecordsmust bekept on
fileforaminimumof 3years).

(3) Courserequired for thosewhowork withanimals

* All those who work with animas and are listed on
Animal Use Protocols must take the course
offered by UAPWC . Oneday is spent covering
lab safety, diseases, biosecurity, etc.; the second
day covers species-specific matters.

Per sonal protectiveequipment (‘ PPE’)

Safety appard

Wear lab coats, gloves, eye protection, boots,
hearing protection (e.g. when using grinders or
blendors), etc., asrequired. Contact LauraSmith
(AFNS Stores, AF 3-51) or appropriate off main
campus personnel to acquire the necessary items.
AFNSprovideslab coats, eyeand ear protection,
dust masks, etc.

Note that sandals and shorts should not be
worninlaboratoriesor any other hazardouswork
area. Also notethat lab coats are not to be worn
in‘publicareas’ (e.g. SUB; lounges).

Eye protection

Use appropriate eye protection (e.g. safety
glasses, goggles, faceshield) insituationswhere
eyeinjury ispossible(includingwhenothersare
working on experimentsnearby). [Note: contact
lenses are not aform of eye protection (they can
even be hazardous since they prevent proper

rinsing of the eye).]
Y ou can not simply bandage an eyeinjury!

Gloves

Remove disposable gloves and wash your
hands before leaving a laboratory or other
work area. Do not contaminate door handles,
instrument controls, keyboards, phones, etc.
Disposablegloves, if contaminated, must besafely
decontaminated before being placed in the gar-
bage, else they must be collected and disposed
of separately as waste.

Pipetting Do not mouth pipet.

Food or drink

Food or drink must not be consumed in labs
(unless specifically allowed). Store foods only in
food fridges or areas. Never dispose of pop cans,
food wrappers, or any evidence of food consump-
tion, inlab garbage cans. Cupsand drinking glasses
must not be out on lab benches or lab desks.

Food-gradechemicals
Food-grade chemicals must be used for any
experimentsinwhich aproduct will be consumed.

Equipment use& problems

Whenever equipment is to be operated, before
using it seek assistance (training) and consult the
manua . Use equipment only for itsintended purpose.

Pleasereport accidentswith, damageto, or
inoperative equipment. Do not use defective
equipment. In general and where applicable,
report equipment problems to a Dept tech, or
directly toWill Cornet, if inthe Ag/For Ctr (3-05;
fill out arepair request form).

Electrical equipment/hazards

Only qualified staff are permitted to modify,
extend or disconnect any permanently connected
electrical circuitor device.

Extension cords should not be used for most [ab
equipment, especially ovens, hot plates, etc.

Frayed cordsor electrical sparkscanbeasource
of ignition, e.g. of flammable vapours. To have
cords repaired, if in the Ag/For Ctr, contact Will
Cornet (AF 3-05; fill out arepair request form),
elsewhere contact your Unit Manager. Will can
supply proper electrical leads and inspect elec-
tronic circuitry, and can advise on power require-
ments, proper grounding and shielding, etc.

If electrical equipment is grounded viaathree-
pronged plug, do not remove the ‘third prong’.

GENERAL & LABORATORY SAFETY HANDBOOK — AGRICULTURAL, FOOD & NUTRITIONAL SCIENCE, UNIVERSITY OF ALBERTA PAGE 7



Compressed gascylinders
Compressed gas cylinders, whether or not they
contain flammable or explosive gases, are poten-
tially dangerous due to high pressure. Rupture or
sudden discharge can turn them into lethal
projectiles. Never move a gas cylinder with the
regulator attached (safety cap must be in place).
Cylindersare heavy and unstable, so they must be
securedtoacart whenmoved (cartsarein AF 3-49—
return them ASAP; record gas taken on sheet).
Solidly anchor cylinders before removing the safety
cap and attaching a regulator. If the application
permits, closethemain cylinder valve between uses.
Besuretouseonlytheappropriateregulator
for the cylinder. Never use oil or grease on an
oxygenregulator/cylinder (explosion may result).
When finished with a cylinder, e.g. it is nearly
empty (leaveat least 100 psi), put apiece of tape
onitwith *MT’ or ‘EMPTY’ printed on it, and
transport it to the loading dock, or designated
areaoff-campus. Thereisamonthly chargeon
cylinders—it may be cost-effectivetoreturna
‘“dormant’ cylinder and reorder when needed.

Liquidnitrogen

Lig. N2canflashfreezeflesh. Takeappropriate
precautions (impervious gloves and clothing;
regular shoes; full faceshield). When dispensing
lig. N2, put your container on the floor.

Iflig. N2isused withavacuum system, it must
be ahigh vacuum system. Beware of condensa-
tionof Ozfromair intolig. N2 and its subsequent
concentration by loss of N2z, forming a highly
explosive mixture (indicated by it turning blue).

Do not mix lig. N2 with an organic solvent
(condensation of Oz from air and subsequent
concentration produceahighly explosivemixture).

Donotuselig. N2to cool atubeprior to sealing
unlessthetubeisattachedto ahigh vacuumline,
otherwise air might condense in the tube and
cause an explosion.

The pressureinside containerscooledinlig. N2
will riseasthe external temperaturerises—wear
eye protection in case the container shatters.

Dewar flasks intended for lig. N2 should be
used, not domestic thermos bottles.

Blendors
Donot blend flammablematerials.

Ovens

Do not put flammable materials/liquidsin an
oven (thisincludes materials, e.g. filtrates, that
arenot ‘ flammable solvent’ -free).

Gas(Bunsen)burners

Tubing used with gas burners must be of
good quality and in good condition, and should
be secured with clamps. The gassupply must be
turned off when the burner is left unattended.

Dewar flasks, vacuumracks& desiccators

Tape Dewars and glass bulbs on vacuum
systemsto prevent ‘ explosive’ shatteringincase
of breakage. Glass vacuum desiccators should
also betaped. Check glasswarefor cracksbefore
applying vacuum.

Proper useof refrigerator s, coldroomsé& freezers

Inrefrigerators, cold roomsor freezersdo not
store: flammable materials; food items (unlessa
unit is designated for food); chemicals which may
give off corrosive or other dangerous fumes;
dry ice (the CO, concentration in awalk-in cold
room, freezer or chamber will likely reach dangerous
levels; also, the drop in pH in ultralow temperature
freezers could be lethal to enzymes, cells, etc.).

Units used for storing potential biohazards/
pathogensareidentified by aBiohazard symbol,
and those for radioisotopes by a Radioisotope
symbol.

Wear appropriate clothing when working in a
coldroomorwalk-infreezer.

Defrost freezerson aregular basis.

Proximateanalysis

Contact Joan Turchinsky (AF 4-32/780-974-
5293) about proper and saf e use of apparatus for
determination of: fat and fibre (AF 3-60), and
minerals by atomic absorption (AF 2-58C).
Contact Gary Sedgwick (AF 1-20K or 1-11A/2-
6966) about calorimeter use (AF 3-60). For N/
protein (AF 3-60), contact Will Cornet (AF 3-
05A/2-7662). For Kjeldahl N/protein determina-
tion contact Steve M el nyk (ERSMetabolic Research
Unit/2-7692). Standard/Safe Operating Proce-
dures (SOPs) are available for most methods.

Spectrophotometers

Follow proper operating procedures and treat
with care. Avoid spills (e.g. rinse and fill cells
away from the unit). If a sipper isinstalled, it
must be rinsed with water and left filled with
water after use.

Steam & steam hoses

Steam must be treated with respect—it will
cause damage to flesh very quickly. Inspect
hoses, etc. before use—report defects.
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Autodaves

e Sterilizationisdone using steam.

* Pressure(20psi), temperature(121°C), andtime
arecontrolledto optimizesterilization.

» Seek technical assistance, if required.

1. Asof January 2009 unitswerein: AF1-20G, 1-
52,2-50(2),4-32M(2),4-60,5-17.

2. Themost commoninjuriesareheat/steamrel ated:

* Always stand to the side, back from the
autoclave door. Open the door slowly and
partially after anautoclavecycle(whenthedoor
is opened, steam escapes and rises).

» Alwaysuse thermal-lined mitts when handling
autoclaved materials.

e Beespecially careful withliquids.

* Note: cellulose nitrate tubes may explode if
autoclaved, and may produce harmful nitrogen
oxidefumesif heated >60°C.

3. Alwayswait until thetemperature and pressure
have stabilized before leaving an autoclave, in
case any problems develop.

4. Preparation of itemsto be put into autoclave:

» Avoid stacking or crowding.

 Liquids should be 50% or less of a contaner’s
capacity. Cap containers containing liquid
loosely or use self-venting containers.

Disposal of glass

All glasswarewaste(including disposablepipets,
capillary tubes, test tubes), must be placed in
containersset asidein labsfor glasswaredisposal
(typically “yellowlabeled pails’). Do not put such
glassware in regular trash containers.

Glassware must be cleaned and decontaminated
before going into the glass-only waste. Bottles
must be empty, cleaned out and rinsed finally
with water, and labels must be removed or
defaced (see Appendix 9 for further information).

Disposal of ‘shar ps

A separate, labelled container must be used
for disposal of syringe needles, razor blades,
and other sharp metal objects. Theseitemsshould
be decontaminated, if required (see Appendix 9
for further information).

Heatingmantles

A heating mantle must be placed on a heat-safe
surface, not onaregular lab bench, and must not be
plugged directly into a power outlet (use a
rheostat). ‘ Brittle’ and/or significantly discolored
(on the bottom) mantles should be disposed of.
Arrange equipment so that the heating mantle can
beremoved quickly.

Centrifuges

Failureto operate centrifuges correctly can be
very dangerous. Thefirst timeyou useaparticular
centrifuge, ask for assistance.

Use instrument-compatible rotors only. Make
sure the rotor is correctly placed on the spindle.
Bottles put in centrifuge rotors must be balanced
properly (ask if you are not absolutely sure how
to do this) and must be appropriate both for the
contents in the bottle and the speed selected.
Wait until the maxi mum speed has been reached
before leaving a centrifuge unattended.

If alog book is provided with a centrifuge,
especially ultracentrifuges, record theusefor each
rotor. Themaximum permissiblespeedfor rotorsis
downrated with time (generally do not operate
above 90% of themaximum rated rpm; evenslower
if therotoris‘well used').

Centrifuge rotors (and chambers) must be
kept clean and dry. Check for liquid or deposits
immediately after use. Clean up spills in the
chamber. Clean and dry arotor after useto avoid
corrosion (dish soap is OK; do not use abrasive
cloths or wire brushes; use plastic-coated brushes).

Typesof centrifuges. microfuge(max. ~10,000rpm);
bench-top (max. speed varies); basic floor model
(max.~5,000rpm); high- or superspeed (max. ~25,000
rpm); ultracentrifuge(max.~100,000rpm).

Therelative centrifugal force(RCFor gforce),
as related to rotational speed (RPM), depends on
the rotor used (consult the rotor manual).

Sprayingthin-layer chromatograms

Spray chromatogramsinafumehood, alsousing
asupplementary container, e.g. abox, to keep the
spray off fume hood surfaces.

Glasstubing/sealed ampulesor test tubes

Exercise caution when snapping off lengths of
glasstubing, or opening sealed ampulesor tightly-
capped test tubes(e.g. wear heavy cloth gloves).
If asealed container isunder pressure, openit only
after cooling it appropriately.

Distillation, extraction, evapor ation

Perform these proceduresin afume hood when-
ever possible. If using water for cooling, e.g. a
condenser, fasten tubing with band clamps, not
wire. Seealso‘ Unattended experiments’ (p. 5).

Ledgesunder sinks (Ag/For Centre)

Someledgesarenot fastened down. Placeitems
totheback. Do not storechemicalsunder sinks. Do
not use unfastened ledges as ‘foot rests'.
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Appendix 1

Due Diligence (part 1)

The information on this page is excerpted from
“Workplace Health & Safety, Legislation January 2000”
Alberta Human Resour ces and Employment

Why careabout DueDiligence?

Commonly referred to as the “General Duty
Clause”, every province in Canada has similar
occupational health and safety legislation that
describes the obligations of employers and
workers. Alberta’ sClause (i.e. section 2, Alberta
Occupational Health and Safety Act, 1980) reads:

(1) Every employer shall ensure, as far asit is
reasonably practicable for him to do so,
(a) the health and safety of
(i) workers engaged in the work of that
employer, and
(i) those workers not engaged in the work of
that employer but present at the work site at
which that work is being carried out, and
(b) that the workers engaged in the work of that
employer are aware of their responsibilities and
duties under this Act and the regulations.

(2) Every worker shall, while engaged in an
occupation,
(a) takereasonabl e careto protect the health and
safety of himself and of other workers present
while heisworking, and
(b) co-operate with his employer for the
purposes of protecting the health and safety of
(i) himself,
(i.1) other workers engaged in the work of the
employer, and
(ii) other workers not engaged in the work of
that employer but present at the work site at
which that work is being carried out.

(3) Every supplier shall ensure, as far as it is
reasonably practicablefor himto do so, that any
tool, appliance or equipment that he suppliesis
in safe operating condition.

(4) Every supplier shall ensure that any tool,
appliance, equipment, designated substance or
hazardous material that he supplies complies
with this Act or the regulations.

(5) Every contractor who directstheactivities of
anemployer involvedinwork at awork siteshall
ensure, asfar asitisreasonably practicabletodo
so, that the employer complies with this Act
and the regulations in respect of that work
site.

By including the words “reasonably practica-
ble”, legislators make the Occupational Health
and Safety Act “strict liability” legislation and
introduce the possibility of a “due diligence
defence.”

Strict liability laws express the possibility of
rational decisionmaking. Y ou havetheoption of
deciding if you do or do not proceed with a
particular action depending upon the circum-
stances. Instead of complying with the specific
provision of the law, you could do everything
“reasonably practicable” and demonstrate “ due
diligence”. Due diligence is demonstrated by
your actions before an incident occurs, not after
the fact.

“Due diligence is the level of judgement, care,
prudence, determination, and activity that a
person would reasonably be expected to do un-
der particular circumstances.”

At first glance “reasonably practicable” looks
likeapretty subjectiveway of determining some-
one'squilt or innocence. However, “reasonably
practicable” is alegally defined term which is
measured by the “reasonable person test”. To
usethistest, consider what adozen of your peers
would consider reasonable in a similar set of
circumstances. Y our peerswould likely review
what you did and compareit against what they do
intheir operations. Some of them may havedone
more and others may have done less. The result
would be a balanced and wise judgement that
could be defended to others.

Practical Steps for Implementing Due Diligence
Be Aware Be Objective Be (Pro)Active Take Note Take Care

(further information about “ Due Diligence” is presented on the next page)
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Appendix 1, continued

Due Diligence (part 2)

The information on this page is excerpted from a presentation to AFHE on 22 February 2000 by
Dr. Lynn Skillen and JoAnne Seglie, on behalf of the U of A’s General Occupational Health & Safety Committee

What isDueDiligence?

ensuring that every level of the organization
canclearlyrelatetothelegal, ethical,andmoral
responsibilitiesor obligationsof individuals,
e.g. employees, students, visitors, and
contractors

taking all reasonable care

taking the steps that areasonabl e person would
take, given the circumstances

knowing responsibilities under the law and
taking all reasonable steps to comply
consciously exceeding generally accepted
practice standards

actively identifying hazards related to specific
practices, procedures, and circumstances
taking active measures to prevent loss/injury/
illness/disease

communicating proactive measurestoemployees
and students

documenting actions taken

Why DueDiligence?

potential for liability of individualsaswell asa
corporation or institution

liability for environmental, health, and safety
losses or offenses, based on common law
principles

new standards of loss control and risk
management

ignorance of the law is no defense
(Occupational Health & Safety Act; Alberta
Environmental Protection & Enhancement Act)
proactive management

corporate accountability

individual accountability

community concern

loss prevention

DueDiligenceHow?
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acquainting employees and students with
hazards and their risks

providing employees and students with the
mechanismor forumfor communication of con-
cerns re health and safety

providing protective equipment and materials
appropriate to the hazard

ensuring materialsarereliable, serviceable, prop-
erly maintained, and in sufficient supply
providing training by competent instructorsfor

employees and students who use equipment
and materials

ensuring employees and students are
competent for tasksand that they understand all
instruction, information, and supervision
meeting or exceeding generally accepted
practice standards

exhausting all reasonabl e resourcesto mitigate
an event which would result in losses to
individuals, property, environment, production,
or service

keeping records of training, workshops,
inspections, safety meetings, equipment
maintenance, incidents, and investigations
developing written policies and procedures
conducting job demands analysis before
designing training program

DueDiligencein Summary:

Provision and maintenance of required
equipment and materials

Development of specific policies, procedures
and practicesfor specific hazards

- good procedures are the best training tools
Communication of policies, practices and
procedures

Training of employees and students in safe
policies, procedures and practices

- training is job specific, area specific, and
conducted after job demands analysis
Verification that employees and students are
competent to carry out the practicesand procedures
Monitoringof adher encetosafety policies, prac-
tices and procedures

- conduct regular inspections, audits;
performance evaluations include health and
safety responsibilities of all levels of manage-
ment (first line supervisor to Division Directors,
Chairs, Deans, Vice-Presidents, President)
Enforcement of compliance with regulatory
regquirements and internal procedures

- create consequences (consistent and
impartial) for noncompliantindividuals

- develop discipline policy and reward program
- establish ground rulesfor job expectations
Documentation of preventiveactivities
Modelling of the expected behaviours by
supervisors and administrators

Strivingfor continuousimpr ovement
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Appendix 2

Sour ces of Safety Information

In AF 1-30 (‘computer room’)

» Material Safety Data Sheets (on-line
computer access and some printed copies)

* WHMIS and other safety information

In AF 2-58

» AOAC Official Methods of Analysis, 17th
Ed., 2003. Appendix B: Laboratory Safety.
» Hazardous Chemical Safety (J.T. Baker)
» Hazardous Chemicals Information & Dis-
posal Guide (M.A. Armour, L.M. Browne, G.L.
Weir)

» Emergency action guide

Research Station Units

e Material Safety Data Sheets (check with
Unit Manager for availability of printed
copies; computer accessmay bean alter native).
o Site-specific safety materials.

World-Wide Web (Internet)
Our Safety web site hasavariety of informa
tion and links such as M SDS sources:
http:/mww.safety.afns.ualberta.ca
There is aso the Office of Environmental
Healthand Safety (107 Educ. Car Park; 492-1810):
http://www.ehs.ualberta.ca/

Handbook of laboratory safety
Furr, A. Keith (ed.); CRC Press; 3rd ed.
UA Cameron FIrl SciTech Ref

QD 51 S814 1990

Laboratory safety in practice: a comprehen-
sive compliance program and safety manual
f o] r
industrial, diagnostic and clinical, research
and development, academic (school, college,
university), quality control, analytical and
testing laboratories

Gershey, E.L.; Party, E.; Wilkerson, A.

Van Nostrand Reinhold

UA Scott Hedlth Sci

Q183A1G3821991

Laboratory safety: principles and practices
Miller, B.M. & Groschdl, D.H.M. (eds)

Amer. Soc. Microbiology.

UA Cameron FIr3 SciTech

QR 6471121986

Laboratory safety: theory and practice
Fuscaldo, A.A.; Erlick, B.J.; Hindman, B. (eds));
Academic Press

UA Scott Hedlth Sci

QH 323.2L12 1980

Guide to safe practices in chemical laboratories
Royd Soc. of Chemistry (Grest Britain)

UA Cameron FIr3 SciTech

QD 51 R888 1987

Laboratory safety: principles and practices
Fleming, D.O. (ed.) etd.;

Amer. Soc. Microbiology; 2nd ed.

UA Scott Hedlth Sci

QR 64.7 L33 1995

Introduction to safety in the chemical laboratory
Freeman, N.T.; Whitehead, J. Academic Press
UA Cameron FIr3 SciTech

QD 51 F8551982

Safety in academic chemistry laboratories
Amer. Chem. Soc. Committee on Chemica
Safety. 5th ed.

UA Cameron FIr3 SciTech

QD 5151281990

Hazards in the chemical laboratory
Bretherick, L. (ed.); Roya Soc. Chem.; 4th ed.
UA Cameron FIrl SciTech Ref

QD 51 H42 1986

The Merck index: an encyclopedia of
chemicals, drugs, and biologicals

Budavari, S;; ONel, M.J; Smith, A.; Heckdman,
P.E.; Kinneary, JF.; Whitehouse, N.J. (eds): 12th.
UA Cameron FIrlSciTec InfoDesk

UA Scott Hedlth Sci

RS 356 M55 1996

Chemical technicians' readyreferencehandbook
Shugar, G.J.; Bdlinger, J.T.; consulting editors:
Shugar, R.A.; Bauman L.; Shugar Bauman, R.
McGraw-Hill; 3rd ed.

UA Cameron FIrl SciTech Ref
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Appendix 2, continued

QD 61 S565 1990

Fire and explosion hazards handbook of
industrial chemicals

Davletshing, T.; Cheremisinoff, N.P.; Westwood,
N.J.: Noyes Publications

UA Cameron Flrl SciTech Ref

TP 149 D34 1998

Bretherick's handbook of reactive chemical
hazards

Bretherick, L.; Butterworths; 4th ed

UA Cameron FIrl SciTech Ref

T 55.3H3 B84 1990

Handbook of safety, health, & environmental
data for common hazardous substances
Genium Pub. Corp.; McGraw-Hill; 3v.

UA Scott Hedlth Sci Ref

T55.3H3G46 1999 — v.1-3

Occupational toxicology

Stacey, N.H. (ed.); Taylor & Francis Publ.
UA Scott Health Sci

RA 1229 028 1993

Destruction of hazardous chemicals in the
laboratory

Lunn, G.; Sansome, E.B.; Wiley

UA Cameron FIr2 SciTech

TD 1050 S24 944 1990

Chemical properties handbook: physical,
thermodynamic, environmental, transport,
safety, and health related properties for or-
ganic and inorganic chemicals

Yaws, C.L.; McGraw-Hill, c1999.

UA Cameron FIrl SciTech Ref

TP200Y 351999

Safe handling of chemical carcinogens, mutagens,
teratogens, and highly toxic substances
Walters, D.B. (ed.); Ann Arbor Science Pub.
UA Cameron Fr3 SciTech

RC 268.6 S121980 — v.1 & 2

Compendium of hazardous chemicals in schools
and colleges

Forumfor ScientificExcellence, Inc.; Lippincott
UA Cameron FIrl SciTech Ref

T 55.3H3 C736 1990

Manual for spills of hazardous materials
Ottawa, Ont.: Environmental Protection Service
UA Cameron FIrl SciTech Ref

T 55.3H3M29 1984

How to work safely with
flammable and combustible liquids
Lowther, M.;

Canadian Ctr Occ. Health & Safety
UA Cameron Fr2 SciTech
T55.3H31L9341988

How to work safely with

dangeroudy reactive liquids and solids
Lowther, M.;

Canadian Ctr Occ. Health & Safety
UA Scott Health Sci

RC 9671922 1989

How to work safely with

oxidizing liquids and solids
Lowther, M.;

Canadian Ctr Occ. Health & Safety
UA Cameron Fr2 Sci Tech
T55.3H3L9381989

How to work safely with organic peroxides
Lowther, M.;

Canadian Ctr Occ. Health & Safety

UA Cameron Fr2 SciTech

T55.3H3L94 1989

Occupational hazards of pesticide
exposure: sampling, monitoring, and
measuring

Ecobichon, D.J. (ed.); Taylor & Francis Publ.
UA Scott Health Sci

RA 1270 P4 0226 1999

Herbicide handbook of the
Weed Science Society of America
Humburg, N.E., Colby, SR. et. d;
Weed Sci. Soc. of America; 6th ed.
UA Cameron FIrl SciTech Ref

SB 951.4 W39 1989
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Appendix 3

Safe Handling of Some Chemicals

This information does NOT replace the detailed
informationonMaterial Safety DataSheets—M SDSs
should alwaysbeconsulted. Remember, whenusing
any chemical it isimportant to wear/use the proper
personal protective equipment (e.g. goggles or face
shield, disposableor heavy rubber gloves, labcoat), anduse
afumehoodor other containment device, asrequired.
Chemicals must be stored safely and appropriately
(e.9. segregateincompatiblechemicals; donot placecontain-
ers of dangerous chemicals on open bench shelves; store
chemicalsin cupboardsor behind glassdoors, if possible).
Chemicalsmust al so betransported safely between
andwithinalab, for exampleusinga'‘ rubber’ carrier
availableat AFNS Stores and in some | abs.

Acids(pH~1-6) and Bases(akalies; caustics, pH~8-14)
arecorrosve. Generdly, thefartherthepHisfromneutra
(i.e.pH7), themorecorrosvethechemica . Heatisoften
liberated when combined with water—when diluting,
always add corrosives to water, with mixing.

Acids
An effective fume-removal system should be used
when heating acids or generating acid fumes. Add
acid to water when diluting, unless otherwise
directed in a method. Avoid skin contact and wear
eye protection. In case of contact, wash immedi-
ately with largeamountsof water. Soreseparately
frombases. Keep mineral acids (e.g. sulfuric, hydro-
chloric, nitric, perchloric) separate from solvents and
other combustibles (e.g. organic acids).
* Aceticacid. Vigorousreaction with strong oxidizers,
eg. chromic acid or hydrogen peroxide. Store separ
rately from nitric acid. Also incompatible with:
acetaldehye, acetic anhydride-water, hydroxyl-
containing compounds, ethylene glycol,
perchloric acid, peroxides and permanganates.
‘Chromicacid’ (*HoCrOy4 ; CrOgischromic acid anhy-
dride). Irritating to skin. Poisonous. Potential for
explosive reaction with acetic acid, acetic anhy-
dride, ethyl acetate, isoamyl alcohol and ben-
zal dehyde; lesshazardouswith ethyleneglycal, fur-
furd, glycerol and methanal. Otherincompetibilities:
acohols, camphor, flammable liquids, naphthaene.
Reactions should be behind a safety shied.
 Formic acid. Strong reducing agent. Vigorous or
explosive reaction with oxidizing agents.
[ rritating to skin (may form blisters).

» Fumingacids. Useor prepareinafumehood.

» Hydrochloric acid. Aqueous solution is corrosive,
irritating and poisonous. Fumes are corrosve and
irritating to mucous membranes. Incompatibilitesin-
clude: sulfuricacid, dcohols, metds, permanganates.
Nitricacid. Corrosive. Vigorousor explosivereaction
withaniline, hydrogen sulfide, flammableliquidsand
gases, hydrazine, meta powdersand many other com-
pounds. Nitrogen oxide fumes from nitric acid can
severdy damagelungs. Useinfumehood. PVC, not
rubber, glovesshould beused. Incompatibilitiesalso
include: acetic acid; chromic acid; hydrocyanic acid;
phosphorus. Consult MSDSfor further details.
Oxalicacid. Explosvecompoundsformwithslverand
mercury. Oxaatesaretoxic. Avoidskincontact/inges-
tion. Incompatiblewith ureaand sodium chlorite.
Perchloricacid.Corrosive. Fireor explosioncan
occur upon contact with oxidizable or combustible
materids, or with dehydrating or reducing agents.
Contact of perchloric acid with strong dehydrating
agents, eg. phosphorus pentoxide or conc. sulfuric
acid canformanhydrousperchloricacid, whichreacts
explosvely with organic matter and with reducing
agents (special care required with such analyses).
Incompatibilitiesasoinclude: acetic anhydride, dco-
hol, bismuth anditsaloys, and organic materid ssuch
aswood, paper, grease, and ails. Cleanupsmal saills
immediately and thoroughly with lots of water. If
perchloric acid vapour will be evolved, use only the
special fume hood in AF 3-60 and operate the wash
mechanism daily (note: organic vapours must not be
generatedintheperchloricacidhood). Polyvinyl chloride,
not rubber, gloves should be used. If doing wet
combustionswith perchloric acid, treetment first with
nitric acid to destroy easily-oxidizeble matter is
recommended. Do not evaporateto dryness. Note:
72% perchloricacidisextremely sensitiveto shock
and heat. Mark date opened on the bottle—
opened bottles of 72% perchloric acid older
than one year or contaminated should be sent
for disposal. Consult MSDSfor further details.
Picric acid. Highly sensitive to shock in dry form
(maintainat least 15% ‘wetness with water). Contact
withmetal sand ammoniaformspicrates(evenmore
sensitive to shock than picric acid). Absorbs reedily
through skin; irriteting to eyes. Incompatible with
heavy metds, bases, duminum/water.
Sulfuricacid. Corrosive. Add sulfuricacidtowater
(not the reverse) when diluting. Do not mix with
hydrochloric acid. Incompatibilitiesalso include:
acetaldehyde, potassium chlorate, potassium
perchlorate and potassium permanganate (and
compoundswithsimilar ‘light metals', suchassodium
and lithium). Consult MSDSfor further details.
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Appendix 3, continued

Bases (Alkalies)

Alkalies can severdly burn skin, eyes and respiratory

tract. Heavy rubber gloves and face shied should be

worn when using concentrated alakali liquids.

Useinafumehoodifalkali dustsor vapoursarepresent.

» Ammonia(anhydrous). Extremely caugticliquidand

gas. Wear skin, eye and respiratory protection.

Vapoursare flanmable. Reactsviolently with strong

oxidizing agents, strong acids and halogens. Other

incompatibilites:  mercury, cacium hypochlorite,
hydrogen fluoride, hydrocarbons.  Consult MSDS

Ammonium hydroxide. Caugtic. Forms explosve

compounds with many heavy metas (eg. silver, zinc,

lead) and their sdlts, especialy hdide sdts.

Calciumoxide Strongly caudtic. Violentreactionwith

water. Protectskin, eyesandrespiratory tractfromdust.

Incompatiblewithethanal.

Sodium hydroxide/potassium hydroxide.

Extremely caustic. Can cause severeburns. Add

pelletstowater, not viceversa. Incompatibilities

include: aluminum, arsenical materials, silver
nitrateand ammonia.

» Sodium peroxide. Less caustic than sodium
hydroxide. Reacts violently with: water, organic
matter, charcod, glyceral, diethyl ether, phosphorus.
Otherincompatibilities: oxidizablesubstances, glacial
acetic acid, acetic anhydride, benzaldehyde, carbon
disulfide, ethyl and methyl acetate, ethylene glycol,
furfurd, ethanol and methanal.

Other Chemicals and Materials

* Acetone Highlyflammable. Explosiveperoxidesform
with oxidizing agents. Incompatibilitesinclude: conc.
aulfuric and nitric acids, mixtures of chloroform and
bases, bromine, and chlorine. Usein fumehood.

* Acetonitrile. Toxic. Avoid contact with skin and
eyes. Usein fume hood.

* Acetylene.lncompatihilitesind ude: copper (eg.tubing),
haides(eg. chlorine bromine), Slver, mercury andtheir
compounds, nitric and perchloric acids.

 Alkalinemetals(e.g. powdered aluminum, or mag-
nesium, sodium, potassium, lithium, calcium). Strong
caudticaction. May causesevereburns. Avoidcontact
withwater, chlorinated hydrocarbons, CO», ha ogens,
strong acids, adehydes and ketones. Prepare
alcholates using dry alcohal, adding small metal
piecesoneat atime. Corrosivefumeswhenburned.

» Ammonium nitrate. Keep out of contact withacids
(e.g.aceticacid), metal powders(e.g. zinc, duminum),
flammableliquids, chlorates, nitrates, sulfur, finely-
divided organic or combustible materials.

o Ammonium per sulfate/per chlor ate/permanganate.
Incompati blewithcombustiblemateria sandoxidizing
materials such as acids, chlorates and nitrates.

* Aniline. Incompatibilities include: nitric acid,
hydrogen peroxide, sodium peroxide.
* Arsenates. Kegp out of contact with reducing agents.
* Arsenictrioxide Toxic. Toxicvoldilehdidesareformed
incontactwithhalideacids. Volaile highlytoxicarsine
isformed when reduced in acid solution. Protect skin
andrespiratory tract whenhandling. Useinfumehood
whentoxicvolatilesmay beformed.
» Asbestos. Dry fibers are hazardous when inhaled.
Wet fibersform amat whichisnot hazardous. Use
afume hood to transfer dry fibersinto water, and
store under water until needed. Do not dry asbestos
inaforced-air oven, useaconvectionoven, opening
the door owly to avoid airbornefibers.
Azides Donotmixwithacids.
» Benzene Toxic. Highly flammable. Carcinogenic.
Avoid contact with skin. Decomposes violently
in presence of strong oxidizing agents. Reacts
violently with chlorine. Usein fume hood.
Bromine and chlorine. Incompatible with:
ammonia (including vapour), acetylene, benzene,
butadiene, hydrocarbons, hydrogen, sodium, finely-
divided metals, turpentine, other hydrocarbons.
* Carbon,activated (‘ activatedcharcod’ ). Avoidcontact
withcaciumhypochloriteandal oxidizing agents.
e Carbon disulfide. Extremely flammable; low
ignitiontemperature. Avoidstaticelectricity. Toxic.
Can react vigorously/violently with strong oxi-
dizing agents, azides and zinc. Useinfumehood.
Carbontetrachloride Reactsviolently with alkali
metals. Toxic. Fumes decompose to phosgene
when heated strongly. Usein fume hood.
Carcinogens/suspected car cinogens/mutagens.
Check labd and MSDS informetion to identify such
chemicas. Takespecia precautionstolimit exposure.
* Cdlosolves Examples 2-ethoxyethanal (i.e ethylene
glycol monoethyl ether); 2-methoxyethanal (i.e. ethylene
glycol monomethy! ether). Vapourscan beharmful.
Usein fume hood.
Chlorates(e.g.sodiumor potassumchlorate). K eep out
of contact with ammonium salts, acids, metal
powders, sulfur, and finely-divided organic or
combustiblematerials.
Chloraoform. Harmful ifinhaed. Carcinogenic. Forms
phosgenewhen heatedtodecomposition. Useinfume
hood. Can react explosively withauminum, lithium,
magnesium, sodium, potassium, dislane, N>O4 and
sodium hydroxide plus methanol. Note: even when
chloroform is stored properly and stabilized, it can
generate phosgene (exposure to 20 ppm for 1-2 minutes
can cause severelung injury and 570 ppm for 1 minute can
causedesth). Chloroformcomesinthreebasicvarieties:
nostabilizer, stabilizedwithamylene, or stabilizedwith
anacohol suchasethanal. Trest chloroformasatime-
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Appendix 3, continued

sensitive chemical (approx. 6 months) and, if pos-
sible, buy it stabilized with alcohol asalcohol is
usually added in higher concentrations than
amylene, providing better protection from phos-
gene generation.

Cleaning solutions containing chromic acid,
Chromerge, or dichromate. It is best that these
sol utionsnot beused (if used, they must beinafumehood).
Reasonsfor thisare: hexava ent chromiuminthesolu-
tionsisapotenthumancarcinogen; additionof chloride
or haogens to chromic acid cleaning solutions can
generatechromyl chloride, ahighly toxic, volatilecar-
cinogen; chromiumistoxictomostlivingorganisms—
trace amounts | eft on glassware can have an adverse
effect on biologica experiments; used chromic acid
solution cannot be neutrdized and flushed into the
sawer aschromiummeta remains. Mot labglassware
can beproperly ceaned using anon-toxic, biodegrad-
able cleaning solution.

Copper. Avoid contact with: acetylene; hydrogen
peroxide.

Cumenehydr oper oxide. Incompatiblewithacids.
Cyanides(eg. potassumor sodiumcyanide). Reactwith
acids to form highly toxic, rapid-acting gaseous
hydrogen cyanide. Destroy residues with akaine
NaOCl. Useinfumehood.

Dangeroudy reactive materials (WHMIS class F).
Thiscategory includesavariety of chemicalswhich
may react to jarring, compression, heat or light, or
may burn, explodeor rel easedangerousgaseswhen
mixedwithother materials. Notethetthesechemicas
may not be reactive when purchased, but may
becomereactiveover time(e.g. diethyl ether forming
peroxides, or picric acid becoming dry).

Diethyl ether. Extremely flammable. Storeprotected
from light. Ungtable peroxides can form upon long
standingor exposuretosunlight. Canreact explosively
with: Clo, Og, LiAIH4, strong oxidizers. Avoid static
eectricity. Useinfumehood. (See: ‘ Ether/..’ & p.18,#4)
Dimethylformamide(DMF). Toxic.Hammable Avoid
contact with skinand eyes. Can react vigoroudy with
oxidizing agents, halogenated hydrocarbons and
inorganic nitrates. Usein fume hood.
Ether/organic peroxides. Form in diethyl ether,
dioxane and other ethers during storage. They are
explosve and must be destroyed chemicaly before
didtillationor evaporation. Peroxideformationinethers
isinfluencedby exposuretolight. Storageover sodium
ribbon can retard peroxideformation (see* Alkaline
metals...” for cautionsabout sodium).

Ethanal. Hammable. Useinfumehood. Incompetible
withsodiumperoxide.

Ethyl acetate. Flammable. Irritating to eyes and
respiratory tract. Usein fume hood.
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Ferroussulfide Avoid hydrogen peroxide.
Flammableand Combustible Liquids. Theflash
point of flammable liquids is <37.8°C, and that of
combustibleliquids>37.8°C (flashpointistheminimum
temperature at which aliquid gives off sufficient vapour to
igniteif asourceof ignitionispresent). Do not | et vapours
concentrate to flammable levels. Vgpours from most
flammiableliquidsareheavierthanar; ignitionof vapour
(eg. by arefrigerator motor) can causeflash back tothe
liquid via the ‘vapour tral’ (note: there is a small
refrigerator in AF 3-44for highly flammableliquids).
Incompatibilitesof flammabl eliquidsinclude: anmo-
nium nitrate, chromic acid, hydrogen peroxide, hao-
gens (e.g. bromine), nitric acid and sodium peroxide.
Precautions Minimizetheamount of flammeble/com-
bustibleliquids(<250L intheopenlaboratory of which<60
L can be flanmable; includes waste solutions; quantities
abovetheseamountsmust bekeptinanapprovedflammable
storage cabinet; individua cabinets can store<500 L, with
<250L flammable; max. 3 cabinetsper |ab; other dangerous
goods must not be stored in cabinets with flammable or
combustibleliquids). Workinawell-ventilatedarea(eg.
fumehood). Do not store flammableliquidsin regular
refrigerators or cold rooms.  Use bonding clamps
(‘dligatordips ) togroundmeta containersof flammeble
liquids (eg. drumsof petroleum ether in AF 1-46, solvent
storage). When dispensing from such containers, it is
advisabletod sobondthemtoeachother withalligator
clipstohd pavoidstaticchargebuild-up. Handlewaste
flammableliquidcarefully—itisdtill flammableandits
characteristics may have changed if other chemicals
havebeenmixedin.

Formaldehyde. A suspectedcarcinogen. Exposureto
high concentrations may cause kin irritation and
inflammation of mucous membranes, eyes and
respiratory tract. Usein fumehood.
Herbicidesand Pegticides. Follow instructionson
thelabel, MSDS and/or ‘info sheet’ to ensure
safe and environmentally sound usage.
Hexane. Highly flammable. Useinfumehood.
Hydrazine.Incompatiblewith: hydrogen peroxide,
nitric acid, any other oxidant.

Hydrocarbons (butane, propane, benzene, gasoline,
turpentine, etc.). Incompatibilitesinclude: halogens,
chromicacid, peroxides(e.g. sodiumperoxide).

Hydr ogen per oxide. 30% H,O» can cause severe
burns. Drying on organic material, e.g. paper or
cloth, can lead to spontaneous combustion.
Hazardous with flammable liquids, acetone,
aniline, nitrobenzene, nitromethane and oxidizing
gases. Copper, iron, chromium, other metalsand
their salts, e.g. ferrous sulfide or lead oxide/
sulfide, rapidly decompose HoOo (including 3%).
Slowly decomposes with evolution of oxygen
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Appendix 3, continued

(stored H20» should have vent caps; store at ~4°C).
Hypochlorites Donotmix withacids. Alsoincom-
patible with activated carbon.

lodine. Incompatible with: acetylene, hydrogen,
and ammonia (aqueousor anhydrous).

Lithium aluminum hydride (LiAlHz). Keep out of
contact with air, chlorinated hydrocarbons, carbon
dioxide, ethyl acetateand water.

Mercuricnitrate. Donot mix withmethanol.
Mercuricoxide. Avoid contact with sulfur.

Mer cury. Hazardousincontactwithakali,ammonia,
acetylene, fulminic acid, and hadogens. Vapours
extremely toxic and cumulaive. Spills on heated
surfaces are extremely hazardous and must be
cleaneduppromptly. HandleHgonly wherespillscan
be easly and thoroughly cleaned up. If Hgisspilled,
itisimportant that theareanot bedisturbed until the
spill iscleaned up. If mercury thermometersmustbe
used, take extracareto ensurethey are not broken.
Mercury salts. Quitetoxic and most aresolublein
water. Useskinandrespiratory protectionwhenusing
dry mercuric sdts, and skin protection when using
concentrated aqueous mercuric sat solutions.

M ethanal. Flammable. Toxic. Avoidcontactwitheyes
andbreathing of vapours. Useinfumehood. Canreact
vigorously with sodium hydroxide plus
chloroform, potassiumhydroxidepluschloroform,
perchloric acid, or lead perchlorate.

Nitrates. Donotmixwithsulfuricacid.

Nitrites. Incompatiblewithacids.

Nitroparaffins. Keep out of contact with inorganic
bases, and amines.

Oxidizers. Provide a source of oxygen or other
oxidizing elements, e.g. chlorine. Store separately
fromother chemicals, preferably inametal cabinet.
Examples: perchlorates, peroxides, nitrates,
permanganates, persulfates, perborates, chlorates,
chlorites, chromates, bromates, iodates, conc.
sulfuric acid, conc. nitric acid, perchloric acid,
chromicacid. Canreact violently with most metal
powders, ammonia, anmonium salts, phosphorus,
glycerol, many findy-dividedorganics, flammableor
combustible liquids, acids, sulfur, and some other
oxidizers.Having oxidizersintheformof solutions
canreducereactivity andreleaseof dusts. Follow
methodology exactly. Usein fume hood behind
explosion-resistant barrier. Wear faceshield.
Oxygen. Incompatibilites include: oils, grease,
hydrogen, and flammableliquids, solidsand gases.
Phosphor uspentoxide. Incompatiblewithwater.
Phosphotungsticacid. Highly toxicfumesareemitted
when hested to decomposition or in srong akai.
Permanganates. Moderately toxic. Readily
soluble in water. Strong oxidizers. May form
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explosivemixturewithsulfuricacid or perchloric
acid. If used with strong acids to destroy organic
matter, perform reaction behind asafety barrier.
Per oxides(organic). Incompatiblewithacids(organic,
minerd). Avoidfrictionor shock. Storecold.
Pegticides. See: Herbicides and Pesticides.
Petroleumether and pentane. Extremdyflammable.
Useinfumehood. Avoid datic eectricity.
Potassum chlorate and perchlorate. Keegp out of
contact with sulfuric and other acids or their vapours,
combustible material's (especialy organic solvents),
phosphorus, and sulfur. (Alsosee ‘Chlorates’.)
Potassum permanganate. Keep out of contact with
glycerin, ethylene glycol, benzaldehyde and sulfuric
acid. (Alsosee‘ Permanganates’.)

Potassium per oxide/cyanide. Donot combine.
Pyridine Toxic.Hammable Useinfumehood. When
heated to decomposition, releases toxic cyanides.
Sdenides. Avoid contact with reducing agents.
Siver and slver salts. Incompatilewith: acetylene,
oxdicandtartaricacids ammoniumcompounds fulminic
acd.

Silver nitrate. Powerful oxidizer. Strongly corrosive.
Poisonous. Dugt or solid formhazardoustoeyes. (See
‘Oxidizers for handling info; see*Slver and silver salts))
Sodium hydrosulfite. Keep out of contact with air
(moisture) andcombudtiblematerias.

Sodium nitrate/nitrite. Do not mix dry forms
together. Incompatiblewith: ammonium nitrate,
other ammonium salts. Do not mix dry sodium
nitrate and dry sodium thiosulfate together.
Sulfides. Do not mix with acids (H2Sisformed).
Sulfur. Incompatiblewithoxidizing materias.
Telurides. Incompatiblewith reducing agents.
Toxicdusts Useglovesand gogglestoavoid contact
with skin and eyes. Use in fume hood and/or with
respiratory protection. Avoid contamination of work
surfaces.

Toxicliquids. Vapours from some solvents are
highly toxic, and some are readily absorbed through
skin. Useinfumehood to remove vapours.
Trichloroaceticacid/Trifluor aceticacid. Cancause
severe burns to skin and respiratory tract. Use
rubber gloves, eye protection, and afume hood.
Triethylaming/Diethylamine. Hammable. Toxic.
Corrosvetoskinandeyes. Canreact vigoroudy with
oxidizingmaterias. Useinfumehood.

Water. Incompatiblewithacetyl chloride, dkaine
andalkalineearthmetals, their hydridesand oxides,
barium peroxide, carbides, phosphorus oxychloride,
phosphorus pentachloride, phosphorus pentoxide,
aulfur trioxide, etc. Minerad acidsmust beadded, with
mixing, towater (notthereverse).

Zincpowder. Kegpout of contact withsulfur.
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Appendix 4

Recommendations—Chemicals at the University of Alberta

Based oninformation fromthe University of Alberta’ s Office of Environmental Health & Safety (EH& S 1995, 1998)

1 Chemical storagein al aboratory

e maintaininventory of the chemicals
 chemicalsstoredinall areasof thelaboratory
(e.g. fume hood, cupboards under hood,
benches, shelves) must be segregated by
classification to ensure that incompatible
chemicals are not stored next to each other
(avoid simpleal phabetical order)

« do not store above eye level

« date products on arrival and, especially for
peroxide-forming products, date when opened
» check conditions of peroxide-forming
products regularly

« check that picricacidisstored under water (i.e.
“moist”, ~15% water)

» stored according to instructions (e.g. fridge,
freezer, away from sunlight, stored under No)

» check M SDSsfor additiond storageinformation
* use storage shelving appropriate to the chemicas
» check compatihility of chemica with container

* do not use fume hoods for general storage,
except when necessary and only if hood is not
actively used

» send obsolete products for waste disposal/
recyding

2. Waste

» no chemicals/'waste products in glass can be
stored on the laboratory floor

« all containers must be capped (do not leave
funnel in neck of container), i.e. no open waste
containers

« al waste containers must be labelled prior to
waste products being added and the contents
specifically listed when adding to acontainer,
including approximate percentagesif amixture
(note: if waterispresent, listitaswell); unknown
wasteswill not be accepted by EH& S

« do not fill containersto the top; leave 5-10%
free (“headspace”)

» segregation of waste into separate containers
o all properly identified hazardous waste/
chemicals must be disposed of by creating a
Chematix | abel for each container and submitting
awaste pickup worksheet online. Do hot put
hazardouswaste/chemicalsdownthesink orin
the garbage (solubility in water does not mean
‘safeto flush down thedrain'!)

* rinse out empty containers and deface labels
prior to disposal in the noncontaminated glass

waste containers (usually ayellow pail)

3. Storageof Chemicalsin

Refrigeratorsand Freezers

* noflammable/combustiblematerial sshould be
storedinaregular fridge or freezer (fridgesfor
flammable storage in AF 1-20K, 4-35, 4-60)

» check fridges and freezers to ensure that odors
are not overwhelming when the door is opened

» maintainawritteninventory of what iskeptin
fridgesand freezers

» check date and storage of products

« food/drink must not be stored in refrigerators
which contain chemicals

. Diethyl Ether (‘ Ethyl Ether’)

« diethyl ether should be stored, away from heat
and light, in a flammable storage cabinet or
room, and must only be used in afume hood
« if diethyl ether isstoredin arefrigerator, it must
be an explosion-proof fridge (see point 3 above)
* do not store diethyl ether in a cold room or
walk-infreezer

« onthelabel print datereceived and date opened;
dispose of as waste within one year of opening
» check for peroxideformation

* our web page (Www.af ns.ual berta.ca/saf ety)
has more information on diethyl ether and other
chemical swhichmay formperoxides

. Eating and Drinking in the L aboratory

Excerpt from Occupational Health & Safety
Act, Chemical Hazards Regulations 1993:
8(1) An employer shall ensure that no worker
eats, drinks or smokes in an area of work site
contaminated by a harmful substance.

8(2) A worker shall not eat, drink or smokeinan
area of thework site contaminated by a harmful
substance.

“harmful substance” means a substance that
by itsnature, application or presencecreatesor
could create a danger to the health and safety
of any worker who is exposed to it.

6. Housekeeping

* no unlabelled containers

» workspace and fume hoods to be kept clean
» floor spaceand aislesmust beclear of clutter and
nochemical sstoredonfloor, especially belowand
en route to safety showers and eyewashes
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Appendix 4, continued

7. Transporting of Chemicals
» when transporting chemical swithin laborato-

ries or a building (by foot), an appropriate
secondary containment vessel isrequired (this
assists in reducing breakage and containing
spilled products)

» TDGregulationsmust becomplied withwhen
transporting chemicals viavehicles

8. Workplace Hazardous Materials Information
System (WHMIS)

» theseregulationsmust becomplied withwhen
storing, using or handling hazardous materials
o al staff who work with or are in close
proximity to controlled products must be
WHMIS trained; the training, so far as is
reasonably practical, results in workers being
able to apply the information to protect their
health and safety

« accesstoMateria Safety DataSheets(MSDSs),
which must be read prior to working with a
controlled product, be readily available to the
worker at theworksite, and be current within 3
years

* proper workplace labels

» what to do in case of an emergency involving
aControlled Product

« theChemical Spill Responseprocedurefor the
department and the University begivento staff

9. Labelling
« all hazardous products, including waste, must
be clearly identified (include approximate
‘ percentage composition’)
« thequality of thelabel must beappropriatefor
long-term storage

10. Personal Protective Equipment (PPE)
« theappropriatePPEfor all thechemicalsbeing

worked with must be worn/used, e.g.. eye
protection (glasses, goggles, safety shield);
lab coat; no open-toe shoes; gloves (check
with the manufacturer/supplier to ensure they
have been tested for all the chemicals being
used)

11. Use of Equipment
* read and follow instruction manuals for the

safe use and maintenance of equipment
» extension cords should not be used for
refrigeratorsor freezers

12. Safe Operating Procedures (SOPs)
 should be established for working with

hazardous products and include departmental
procedures to be followed

13. Working Alone (see Appendix 10, p. 26)
 do not work aone when using hazardous
products
« during and after regular working hours set up
a ‘buddy system’

14. Ethanol and Pure Alcohol
» must bekept under lock and key, and accurate
records kept as required by Customs, Trans-
portationand GST, U of A Supply Management
Services

15. Chemical Spills

» clean-up supplies and procedures to be in
place (see p. 3, 27 and 34 of this Handbook).

16. Compressed gases
« handle cylinders safely

« secure full and empty cylindersat all times

* protective capsmust bein place when storing
or transporting cylinders

e usea cart to move cylinders and have them
secured on the cart

« read the corresponding MSDS prior to using
the cylinder

249
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Appendix 5
Management of Biohazardous Waste

1 Biohazardous waste requiring autoclaving 2 Transportation of waste to an autoclave

must be packaged in clear autoclave-grade
plastic bags. Do not package the waste in
bright orange biohazard bags (they must not
enter the University waste stream). Oncethe
contents of these bags are autoclaved they
are no longer biohazardous and are safe to
handle. Therefore, keeping the waste in the
orange bags after autoclaving is misleading
and can cause unnecessary anxiety in
personnel handling the waste downstream
of the autoclave.

A piece of indicator tape must be attached
to every bag of waste placed in an autoclave.
Upon autoclave treatment a chemical reaction
occurs on the tape and it develops a distinct
whiteand black striping pattern. Thisblack and
white striped tapeisthemost reliableindicator
that a bag of waste has been decontaminated
inanautoclave. Condensationwill only appear
insideabag after autoclavingif therewasliquid
wasteinside the bag. Bags of latex gloves and
plastic solids may not generate condensation.
Petri plates may suggest that waste originated
from a biomedical research lab, but such
plates are used for more than just holding
biohazardousmaterial.

Once a load of waste is removed from an
autoclave, personnel should wait until the
waste has cooled toroom temperature before
disposing of it in garbage bins or dumpsters.
This helps prevent scalding or burning of
personnel and melting of garbage bags and
other heat-sensitive containers.

One of theissues contributing to leakage from
autoclaved waste bags is that these bags are
required to be left open during autoclaving to
allow the steam generated by the autoclave to
permeate into the waste. After autoclaving,
personnel may not reseal the bagswith twist-
ties or tape and, as aresult, they spill when
placed inside garbage bins or dumpsters.
Doublebaggingwouldonly work if performed
after autoclaving and once the waste had
cooled. Although this waste is safe to handle
after autoclaving, cleaning staff should still
wear latex glovesand an overcoat when clean-
ing out garbage cans containing autoclaved
waste in order to stay clean.
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outside theimmediate |aboratory must be on a
cartindoublebags, insidealeakproof tray (not
overloaded such as overhanging or stacked),
or other alternative means of transportation
approved by the Biosafety Office. The bags
must be clearly marked with the name and
room number of the principal investigator,
andthecart and/or traysclearly labelled with
the biohazard symbol.

All needles/syringes must be disposed of in a
sealable, puncture-resistant sharps container,
labelled with the principal investigator’ sname
and room number, and the contents. When the
container is 2/3 full, it must be sedled, and a
waste form completed. The form is sent to the
Officeof Environmental Healthand Safety and
Mr. Tony Selinger will periodically pick upthe
container(s) fromthelaboratory alongwiththe
rest of the chemical/radioactive waste.

In the case of mixed waste materias (e.g.
biohazards with chemical and/or radioactive
waste), the general procedure is to inactivate
the biohazard(s) first, ensuring that there are
no chemical incompatibilities with the
decontaminating solutionsand waste material,
then to treat the remainder as a chemical
hazard, and allow any radioactivity to decay
inaproper storagefacility. Consultationwith
the appropriate officer in the Office of
Environmental Health and Safety isadvised.

Liquid wastes must be decontaminated and/or
detoxified before release into the sewage
system. (For large bioreactor quantities, one
must ensure that current legislated levels of
allowable material release to sanitary sewer
systems are not exceeded.)

Under nocircumstancescan aneedle,
syringe, or needle/syringeassembly beput
intotheregular or broken glasswaste,
eveniftheyareNOT contaminated.
Needlesmust NOT bedeliberately removed,
clipped, bent, or broken prior todisposal.
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Appendix 6
New AFNS Staff Member/Student Biosafety Form

To: (your name) Date:

File:
From: Don Koziol, Biosafety Technologist (Office of Environmental Health & Safety, Biosafety Division)
Subject: New Staff Member/Student

In order to comply with WHM ISl egislation, the Biosafety Office maintainsaregistry of al staff and students
whowork with or are potentially exposed to biohazardsin the course of their work or studies on or of f campus.

| would like to take this opportunity to welcome you asanew University staff/student recently registered with our
office by Dr. and ask that you take a few minutes to answer the questions below.

Once you have completed this questionnaire, please date and sign it below, and return it to the Biosafety
Office, 107 Education Car Park. If you have any questions, please do not hesitate to contact meat 2-0122
or the Biosafety Officer, Dr. Dan Dragon, at 2-3142. Thank you for your assistance.

Mr. Don Kozol
Biosafety Office

1 Onwhat date did you commence work for Dr. ?

(Date)

Tech  Res. Assoc./PDF__ PhDstudent  MScstudent  Other

(summer student, project student, etc.)

2 Haveyou received a WHMIS-mandated, |ab-specific biosafety training session?

(Date)
3. Are you aware of the location of the Biohazard (D3) Material Safety Data Sheets for your lab?
Have you read them?

4. The Biosafety Office periodically conducts an in-depth biosafety course for staff and students of the
University. If you wish to register for the next course, please go to our website www.ehs.ual berta.ca,
and click on*“Training”, then “ Conceptsin Biosafety” for further information and registration details.

Complete the guestion below if applicable

5. Doesany of your work involve the use of human body substances, or are you potentially exposed to these
substances (this includes shared space/equipment)?

If yes. Areyouimmunologically protected against Hepatitis B?
Have you submitted immunization documentation to Environmental Health & Safety?

If you have been immunized, when and wher e was this done?

Have you signed a Hepatitis B immunization refusal form?

(Date)
If you are not protected against Hepatitis B, or have not signed the refusal form, as soon as possible please
contact our Occupational Health Nurse, Joanne Seglie (2-5378) to make arrangementsfor thisto be done.

Name: Date:
(print) (signature)
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Appendix 7

Termination of Laboratory Use
of Hazardous Materials

University of Alberta
Office of Environmental Health & Safety
Standard Operating Procedure (January 2000)

Proper disposal of all hazardousmaterial sused
in laboratories is, in the first instance, the
responsibility of the principal investigator or
researcher to whom a laboratory is assigned.
Ultimate responsibility for hazardous materials
management lies with each department. Proper
disposal of hazardous materials is required
whenever an individual responsible leaves the
University or transfers to a different laboratory.
(“Individual Responsible" canincludefaculty, staff,

post-doctoral fellows and graduate students.)
If improper management of hazardousmaterials

at closeout requires additional services from the
Officeof Environmental Health& Safety or froman
outsidecontractor, thedepartment responsiblewill
be charged for this service.

Any regulatory action or fines resulting from
improper management or disposal of hazardous
material swill accruetothedepartment responsible.
TheOfficeof Environmental Health & Safety will
not beresponsiblefor lossincurred by individuals
or departments as aresult of regul ation-mandated
removal of hazardousmaterials.

Closeout Proceduresfor
HazardousM aterials
inLaboratories

The following procedures should be completed
when the individual responsible leaves the
University or transfersto adifferent laboratory.

CHEMICALS

» Ensure that all containers of chemicals are
labelled with the name of the chemical. All con-
tainersmust be securely closed. All glasswareand
containers, including beakers, flasks, evaporating
dishes, etc. should be emptied. Hazardous chemi-
cal wastes must not be sewered or trashed; the
wastemust becollected for disposal. Check refrig-
erators, freezers, fume hoods and bench tops as
well as storage cabinetsfor chemical containers.
» Determine which chemicals are usable and
transfer responsibility for these materials to
another individual or department responsiblewho
iswillingtotakechargeof them. If anew user cannot
befound, thematerial sshould besent for disposal .

e All other chemicals should be prepared for
disposal. TelephoneExt. 20144 to obtainformsand/
or advice. This process may take some time and
should be started at least one month prior to
laboratory closure. Chemical pickup should be
completed beforethelaboratory isvacated. Waste
collection may take aweek after notification that
wasteis ready for pickup.

 Wash off fume hood surfaces and counter tops.
 Notify Department Head when laboratory has
been cleared.

GASCYLINDERS

» Remove gas connections, replace cylinder caps,
and return cylinders to suppliers.

« If cylindersare non-returnable, contact Facilities
Management (Agnelo daSilva; phone 24071).

RADIOACTIVEMATERIAL

 Ensure that al radioactive stocks and second
generation radioactive products have been either
transferred to an authorized radioisotope permit
holder or arrangements have been made for their
disposal.

» Update radioactive inventory sheets to reflect
thedisposition of theradioactivematerial. These
records must be retained by the University of
Alberta for three years and should either be
retained by the faculty member who plans to
remain at the University or transferred to the
Department should the faculty member leave
the University of Alberta.

» A thorough contamination survey using thewipe
test technique must be performed on all surfacesof
thelaboratory whereradioactivematerial wasstored
or used. Thisincludesfloors, handles, bench tops,
fume hoods, sinks, equipment, refrigerators and
freezers, etc. Any radioactivecontaminationthatis
found must be removed by using standard decon-
taminationtechniques(refer tothe Codeof Practice
for the Protection of Persons from Radioactive
Material and Radiation Emitting Devices). The
acceptable level of contamination is less than
twice the background count rate on awipe test.
* After al radioactive material and waste hasbeen
disposed and the laboratory has been surveyed,
decontaminated if necessary, and declared free of
any radioactive contamination, contact the Radia-
tion Safety Officeat ext 25655 and request that the
|aboratory bedecertified. Radiation Saf ety staff will
arrangeto performadecertification contamination
survey, removeall radioactivestickersand perform
a general walk through of the laboratory. Any
contamination whichisfound by Radiation Safety
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Appendix 7, continued

staff will betheresponsibility of thelab occupants
to decontaminate.

» Following the successful completion of the
radioisotope lab decertification, the Radiation
Protection Officer will issueanatice of |aboratory
decertification to the Radioi sotope Permit Hol der,
along with a notice cancelling the permit, if
appropriate. Copies of these noticeswill be sent
to the department and to the Building Superin-
tendent.

TISSUES& TRANSGENICS

e If tissueisheldinaliquid preservative, thetissue
is non-hazardous biologically but saturated with
chemical preservative; disposal should be in
consultation with Chemical Safety.

« If humantissueisin arecognizableform, contact
Mr. Allan Sarafinchan, 22203, Divisionof Anatomy,
for disposal. Other tissue specimens should be
placedinabiohazard bag for incineration aspatho-
logical waste.

* Animal sshouldbesacrificedand sent forincinera-
tion in double biohazard bags or disposed of by
rendering. If an appropriate disposal method is
uncertain, contact the University Biosafety Office
at 20122 (DonKoziol) or 23142 (Dr. Dan Dragon).
* Defrost, decontaminate and clean refrigerators
and freezersif they are empty.

* If tissues or animals are to be saved, locate an
appropriatepersonwillingtotakeover responsibility
and obtai n permissionfromtheBiosafety Officeto
transfer the animals or tissues.

BIOHAZARDS& RECOMBINANTS

* Notice of Human Body Substance Permit
termination and Biosafety Registry de-registration
must be sent to the Biosafety Office.

« Sterilizeand dispose of wasteor incinerate, asper
University regulations.

* A request for biosafety cabinet decontamination
must be sent to the Biosafety Office.

» Decontaminate and clean equipment such as
incubators, ovens, refrigerators, freezer dryersand
freezers.

« If samplesneedto besaved, locate an appropriate
person willing to take responsibility for such
material and obtain permission from the Biosaf ety
Office. If transportation is required, appropriate
permitsmust beobtained from Environment Canada,
Health Canada, Canadian Food Inspection Agency,
etc. Theconsigneeaswell asthefinal destination
detail sshould beforwarded tothe Biosafety Office
for approval.

MIXEDHAZARDS

e Occasionally it is necessary to dispose of
materials that contain more than one hazard.
Contact the appropriate Office of Environmental
Health & Safety divisionfor chemical, radioactive
or biological agent for assistance.

EQUIPMENT

« If laboratory equipment isto be left for the next
occupant, clean or decontaminate it before
departing the laboratory. If exhaust or filtration
equipment has been used with extremely hazardous
substances or organisms, alert the appropriate
Office of Environmental Health & Safety and
Physical Plant personnel for clearance.

« If laboratory equipment is to be discarded, be
aware that capacitors, transformers, mercury
switches, mercury thermometers, radioactive
sources and chemicals must be removed before
disposal. Contact Officeof Environmental Health
& Safety for advice and clearance.

* Equipment potentially contaminated with
radioisotopes should be surveyed by Office of
Environmental Health & Safety.

SHARED FACILITIES

» One of the most problematic situations is the
sharing of storage units such as refrigerators,
freezers, cold rooms, stock rooms, waste
collectionaress, etc., particularly if noonehasbeen
assigned to manage the unit. Departing
researchers must carefully survey any shared
facility inorder tolocateand appropriately dispose
of their hazardous materials.

REGULATORY IMPACT

» Mishandling of hazardous materialscanresultin
fines and/or loss of right to use hazardous
materials. Adverse publicity is also a frequent
result.

See the next page for a copy of the
Hazardous Materials
Close-out Procedures Check-list
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Appendix 8

Hazardous Materials
Close-out Procedures Check-list
Seetheforegoing Policy Statement for details.

This Check-list is to be completed & returned to:
Office of Environmental Health & Safety
107 Education Car Park
"Attention" Laboratory Close-Out

For more information contact
Carl Schumaker, Radiation Protection Officer
phone: 2-5655
e-mail: carl.schumaker@ualberta.ca

Hazardous Material/Procedure
Indicate Date Completed or N/A for each item:

|. Radiation and Chemical Safety Office

Chemicals

 Evaluateall chemicalsand
label all containers
 Transfer responsibility for
chemicalsto:

* Prepare chemical waste for shipment; notify
Chemical WasteDivision

« Clean Laboratory surfaces
e Contact Chemical Safety (2-1550) when space is
ready for closure inspection

Gas Cylinders - Return to supplier

Radioactive Material

 Disposeof al radioactivestocksand wastethroughthe
Radiation Control Office

« Updateradioactiveinventoriesand storefor threeyears
or transfer to department
e Perform thorough contamination survey of lab
benches, floors, equipment, etc. and decontaminate as
necessary
« Contact Radiation Safety Office to have laboratory
decertified.

Mixed Hazards- Identify mixed hazards

Equipment
« Clean or decontaminate equi pment
to be left in place
e Contact Office of Environmental Health & Safety
regarding disposal

11. Biosafety Office

Tissues & Transgenics

« Dispose of tissue by autoclaving
orincineration

 Dispose of preservative
(consult chemical safety)
« Transfer responsibility of samples (within U of A only)
to:

Biohazards & Recombinants
« Send notice of de-registration
to Biosafety Office
« Send noticefor termination of Human Body Substance
Permit to Biosafety Office
» Send completed EH& Srequisitionto Biosafety Office
for cabinet decontamination

» Obtain Biosafety authorization for biohazard disposal
(Biosafety Form #J11)
« Apply for Canadian Food Inspection Agency Permit
to transport/export biohazards
« Apply for Health Canada Permit to transport/export
biohazards

« Transfer responsibility of samples to:

Institution name, Address, Bldg. & Room #

« Transfer responsibility of samples (within U of A) to:

 ObtainBiosafety clearancefor L aboratory Decontamina-
tion (Biosafety Form #J12)

I11. Shared Storage Areas
» Check all shared storage areas
for hazardous materials

Department Sign-Off

Submit completed check-list
to Department Head for signature

Department/Faculty Name:

Researcher Name. Date
« Signature & Printed Name

Department Head. Date
« Signature & Printed Name

Laboratories Closed Out
(Bldg. & Rooms- List ALL):
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Appendix 9

Guidelinesfor theDisposal of
Chemical / Radioactive/ Biohazar dousWaste

Office of Environmental Health & Safety
107 Education Car Park
University of Alberta

Please minimizevolumeof waste.

Bags should be closed and ready for pick-up by
8:30 am. on the scheduled day of removal.

Bags with holes, sharps sticking through, wet on
theoutside, etc., WILL BEREFUSED.

Biohazardous Waste
See Appendix 5.

Solid Radioactive Waste
Clearly label withisotope and activity.
Use only clear plastic bags
—do not use orange biohazard bags.
Deface ALL radioactive labelsinside the bag.
Large numbers of vias should be double bagged.
Perform contamination survey and
decontaminate outside of bag, if necessary

Liguid Radioactive Waste
Clearly label isotope and activity.

Lids must be tight fitting.
Do not overfill 5 gallon or glass containers.
Leave approximately 10% air space.

Combined waste
Use clear plastic biohazard bags with isotope
and activity clearly labeled. Also see Appendix 5.

Be sure Activity is Recorded
on Waste Disposal Requests!!

Chemical waste
Old and unused chemicals are to be
properly labeled and either bagged or boxed.
Perform contamination survey and
decontaminate outside of bag, if necessary.

Carcinogenic Waste
Orange biohazard bags are NOT to be used.

Be sure that waste is securely packaged.
Clearly label waste as carcinogenic.
Also see Appendix 5.

For moreinformation contact:

Carl Schumaker (2-5655)
Radiation & Chemical Protection Officer
or
Tony Selinger (2-0144)
Radiation Safety Technician

M oreabout WasteDisposal and Precautions

Waste chemicals and contaminated materials
(including gloves) must not be thrown into the
garbage or down the drain, or be allowed to
accumulateinlabs.

Wastesthat can’t be disposed of safely by other
meansmust becollectedinappropriatecontainers
(e.g. |abelled bottles). Put waste containersin an
appropriate storage area, not on the floor.

When possible, callect each type/dass of waste ina
separatecontainer. L eave~10% freespaceinbottles
(doNQOT fill totop). Never combinematerialswhich
may react explosively or generate heat, excessive
pressureor toxicfumes. Disclosethe contentsfully.
Clearly indicate if there are halogenated solvents
(e.g. chloroform), other solvents, acids, bases,
oxidizers, water, etc. Givetheapproximateamount/
proportion of each component. If you know of
special hazards, print them on the container.

Department or trust techs may be arranging for
waste chemica collection in your area—if not,
contact Laura Smith (AFNS Stores) for assistance.

Expired chemicals, wastemercury, reagent bottles
which cannot be cleaned safely, etc. will also be
collected for disposal. Check for safe handling
procedures. Contact LauraSmith (Stores) if there
is any doubt or you require assistance.

Remove/deface labels on reagent bottles when
they become empty. Used bottles should be cleaned
out (if contents can be safely removed and disposed
of), rinsed, and placed in aglass only waste pail.

All radioactive waste must be properly pack-
aged for disposal through Environmental Health
and Safety. Safe disposal is the responsibility of
permit holdersand their users. Usersmust specify
radioisotopes and total microcuries in packages
sent for disposal. [ See Appendix 5 regarding safe
disposal of biohazardous waste.]

Animal wastes Off the main campus, check the
Unit’ spolicies. IntheAg/For Ctr,wholeanimalg/parts
must be bagged, labelled (labelsin AF 3-60E cold
room), then placed in a disposal bin in the first
freezer (e-mail lynn.elmes@ales.ualberta.ca to
tell her what you have placed there). Animal
blood must berendered non-identifiableandfluids
must be decontaminated (autoclave or bleach),
then discarded down the drain.

Whenyou havecompleted your workin AFNS,
before you leave you must clean up your
chemicals and other materials (including in
cold storage). If some properly-labelled items
remain, transfer them to your supervisor or some-
oneinyour group (seeApp. 7 and 8for related info).
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Appendix 10

WORKINGALONEPROTOCOL
for
FACILITIESINTHE
AGRICULTURE/FORESTRY CENTRE

Withthe exception of the Human Nutrition Research Unit and the Greenhouse areas (each of which hasitsown
Working Alone Protocol), and afew scheduled evening courses, AFNS staff and students are not required to
work aloneoutsideof normal hours. TheAgriculture/Forestry Centre hasbeen made secureinaccordancewith
University standards, and most offices and laboratory areas have aphone (and there are payphones that have
adirect lineto 911 and Campus Security in case of emergency). The nature of teaching and research is such
that at timesstaff (graduate students, |ab technicians, |ab assistants, post-doctoral fellows, research associates,
principal investigators, administrative staff) will need to be on the premises outside of regular working hours,
for example, tofollow up on experiments. Anyonewho choosestowork outsideregul ar hoursmust know what
to doinan emergency situation, and their employer must ensure there is an effective communication system,
including regular contact appropriate to the situation. Employers should conduct a hazard assessment as
per the Appendix to this Working Alone Protocol.

Department/Faculty Roomand BuildingL ocation Supervisor/Principal Investigator | Phone#
Agricultural, Foodand | AFNSIlaboratoriesand offices | LynnElmes, Laboratory Manager | 4925785
Nutritional Science in the Agriculture/Forestry John Bell, Asst Chair, Admin 4981907
(AFNS),intheFaculty | Centre, and officesin the ErasmusOkine, Chair 4927666
of Agricultural, Lifeand | GeneralsServicesBuilding or: | 4922131
Environmental Sciences

InaFIRE/LIFE/POLICE EMERGENCY situation,
call

andidentify your self, what theemer gency is,and thelocation

IEM ERGENCY PROCEDURES I

MEDICAL

If amedical/lifeemergency, dial 911 (and ther eafter, if circumstancesper mit, phonethe
U of A Control Centreat 4925555 and givedetails).

ThelLab Manager, Lynn Elmes, or theAsst Chair Admin, John Bell, should beinfor med of
any seriousinjuryorillness(areport will haveto befiled).

“Large’ (No.3)firstaidkitsarelocatedin 4-35(NE ar ea) and dir ectly inside2-58, while" medium”
(No.2) kitsareonthetableoutsideStor es(3-51) and inthecentral ar eaof 1-20. Those4kitshave
formstobefilled outintheevent of anincident wher efir st aid treatment wasrequired for aninjury
whichhasthepotential tobea“ lost timeinjury” (ingeneral, simplescratchesand minor cutsneed
not bereported). Many labshavebasickits.

Alig of firstaider sisavailableviatheAFNSsafety web page(www.safety.afns.ualberta.ca), isincluded
inor near thelar geand mediumfir st aid kitsmentioned above, andispostedinthemail r oom (4-10A).
CampusSecurity personnel (4925050) aretrainedinfirst aid.

Ifafireemergency, exit thearea, closingthedoor,and pull afirealarm. I f possiblefrom asafe
location, dial 911 and givedetails(theU of A Control Centre, 4925555, could alsobeinfor med).
Only attempt toput out afirewith afireextinguisher if itissafetodoso (e.g. asmall fireina
wastebasket).

Check page3of theAFNSGeneral and L abor atory Safety Handbook for additional infor mation.

GENERAL & LABORATORY SAFETY HANDBOOK — AGRICULTURAL, FOOD & NUTRITIONAL SCIENCE, UNIVERSITY OF ALBERTA PAGE 26




Appendix 10, Working Alone Protocol (Ag/For Ctr), continued

CHEMICAL SPILL

Only attempt toclean up thespill if itissafetodo so.

| f an emer gency situation, war n others, evacuatethear ea, and phone4925555 and givedetails.

| f ahazar douschemical isspilled on one’ sbody and/or clothes(all contaminated clothingshould
be removed), for many chemicals flushing with water for about 15 minutesis commonly
recommended, e.g. after contact with corrosives. M or especificinformation will beintheM SDS.
Check theM SDSfor any clean-up procedur esspecifictothespilled material (M SDSsshould
beread beforecommencingwork with anew chemical).

Check p. 34 of the AFNS General and Laboratory Safety Handbook for additional information.
If metallicmercuryisspilled, e.g. from abrokenthermometer,donot allow anyonetodisturb
thearea. Contact L ynn EImesfor clean-up assistance.

SeeEmer gency PhoneNumber sbelow for AFNSstaff members*oncall”.

BIOHAZARDSPILL

Only attempt toclean up thespill if itissafetodo so.

| f an emer gency situation, warn other s, evacuatethear ea, then phone4925555and givedetails.
All user sof biohazardousmaterialswill havetakentheUniversity of AlbertaBiosafety cour se
and/or havebeentrained by supervisory or technical staff inthelaboratory, thusthey should be
familiar with proper biohazar dousspill containment and clean up, and proper stepstotakeif
one'sbody and/or clotheshavecomein contact with abiohazar dousmaterial.

Check theM SDSfor any procedur esspecifictothespilled material (M SDSsshould beread
beforecommencingwor k with anew biohazardousmaterial).

Check p. 34 of the AFNS General and Laboratory Safety Handbook for additional information.
SeeEmer gency PhoneNumber sbelow for AFNSstaff member “oncall”.

RADIOACTIVESPILL

Only attempt toclean up thespill if itissafetodo so.

| f an emer gency situation, war n others, evacuatethear ea, and phone4925555 and givedetails.
All user sof radioisotopesmust havetaken theUniver sity of Alberta Radiation Safety cour se(or
acceptableequivalent) and must havepassed theU of A radiation safety exam, thususer sshould
already beacquainted with proper handlingof radioactivematerials, clean up of spills(followed
by confirmatory “ swipes’), and proper stepstotakeif one’ shody and/or clotheshavecomein
contact with aradioactivematerial.

| EMERGENCY ANDOTHERPHONENUMBERS|

Number Contact For
o Edmonton Emergency Services (24 hr) Fire/Life/Police Emergency.

4925555 - University Control Centre (24 hr) Hazar dousspill; follow-up onaboveemergency.
4925050 - CampusSecurity (24 hr) Suspicious persons, hon-emergency situations.
4925252 -, CampusSecurity (24hr) General inquiries.

4925563 - CampusSafewalk (timevarieswithinyear)  Coed escorts on- and off-campus.
4924833 -, FacilitiesManagement Maintenance (24 hr) Maintenance emergencies.
4172986 - LynnElmes(4-04;4925785) Spill of biohazar d, or of hazar douschemical,

and general safety matters.

4921810 - Officeof Environmental Healthand I nformation/assi stance/advice.

Safety. 7:30a.m.to4:00p.m.
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Appendix 10, Working Alone Protocol (Ag/For Ctr), continued

| LOCATIONSOFRESOURCESINTHEAGRICUL TURE/FORESTRY CENTRE |

FireAlarm Pull Stations

First Floor: hallway west of east washrooms; opposite main elevator; outside west washrooms; inside
southwest entrance; outside 1-12; across from 1-63; loading dock; by freight elevator.

Second Floor: hallway south of 2-58; west of east washrooms; east of central doorsinmain hallway; outside
2-14 to the west; outside west washrooms; by freight elevator.

Third Floor: by southwest stairway; east of central doorsinmain hallway; inside east hallway doors; inside
west hallway doors; across from main elevator; by freight elevator.

Fourth Floor: outsidewest washrooms; acrossfrom main elevator; by west staircase doors; east of central
doorsinmain hallway; hallway acrossfrom 4-73; west end of north hallway; acrossfrom 4-31; by freight elevator.
Fifth Floor: just inside south doorway of 5-17; across from main elevator; by west staircase doors; by
freight elevator.

FireExtinguishers
Most laboratories and in hallway “fire cabinets”.

Eyewash Stations/“Drench Hoses” (low pressure, high volume, hand-held
Many laboratories (mostly “drench hoses”) and east hallway of 2nd & 3rd floors.

Emer gency Shower s(* Over head”
1-20E & 1-20F, and east hallways of 2nd & 3rd floors.

M aterial Safety Data Sheets(M SDSs)

Some printed chemical MSDSscan befoundin 1-30 (the“computer room”), and some printed biohazard
MSDSsin biohazard areas. Theprincipal meansto accesscurrentsM SDSsisthrough an on-linecomputer
search. TheAFNSSafety Programwebsite(www.safety.afns.ualber ta.ca) haslinksandinstructionsforMSDS
searching, including alink to biohazard M SDSs on the Health Canada website.

First AidKitsand List of First Aiders

“Large” kitsarein 4-35 (NE corner) and 2-58 (just inside the door). “Medium” kitsare outside 3-51 (on
atable), and in the central area of 1-20. Basic suppliesarein many laboratories. A list of first aidersis
available on the AFNS safety website, and in or near the four main first aid kits.

Small Chemical Spill Clean-Up Kits. Bottlesof Spill Clean-Up Mixture.

“Kits” arein1-20, 2-58, 3-51 and 4-35. Bottlesof clean-up mix areinmost laboratories. A metallic mercury
clean-up“kit” isin2-58. Seep. 34 of the AFNS General and L aboratory Saf ety Handbook for information
on clean up of spills.

Telephones.
Most offices and |aboratories have telephones. On-campus numbers generally begin with “2” followed

by four digits. Off-campuslocal numbers are reached by dialing “9” then the 10-digit number.

Telephoneback up.
Pay phones are at the east and west ends of the second floor main hallway. There are emergency no-fee

buttonsfor CampusSecurity and 911 (if possible, alsoreport life/fireemergencieson campusto 4925555).
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Appendix 10, Working Alone Protocol (Ag/For Ctr), continued

| HAZARD ASSESSMENT |

HAZARDS

ACTIONSTO MINIMIZE

Laboratories: Hazardouschemicals, biohazardous
materials, radioactive materias, flammable and
combustiblematerial s, preparation of reagentsand
mixtures, sharps, Bunsen burners, compressed
gases, el ectrical equipment, pressuri zed equi pment,
computers and computerized instruments, hot
plates, glassware, liquid nitrogen, dry ice, vacuum
systemsand chambers, UV lamps, noxiousodours,
animal waste (e.g. fecal samples), grinding and
blending equipment, mercury thermometers, ovens,
mufflefurnaces, hot material's, cryogenicmaterials,
water, steamand chilled baths, stirrersandrotators,
etc.

Security of laboratories and offices.

Accessing transportation home after dark or
underground parkade outside regular hours.

Use of vehicles.

All labworkersmust betrainedin site- and task-
specific standard and safe laboratory operating
proceduresand protocolsto ensurethat they are
capable of properly handling the various
hazards and equipment within a lab. Only
personssotrained arepermittedtowork inalab.
Alllabworkersmust befamiliar with theAFNS
General and Laboratory Safety Handbook.
Proper personal protectiveequipment (e.g. gog-
gles, face shields, lab coat, gloves, masks, ear
protection) is available and must be used by
workerswherever and whenever appropriate.
All workers must know the location of first aid
kits, spill kit and supplies, fire alarms, fire
extinguishers, emergency showers/eye wash
stations, and telephones.

Procedures which require such protective
devices as “blast shields’ or “glove boxes’, or
theuseof theperchloricacidhoodin 3-60, or are
BiohazardLevel |11 or abovemust not becarried
out when alone(theremust beat | east one other
person nearby).

In general such activities should not be carried
out alone. In any case, workers must exercise
due caution and must be properly trained onthe
equipment used.

Officeareas, hallway entry doors, and lab doors
must be closed and locked outside of regular
hours.

If a person is acting suspiciously, Campus
Security should be called at 4925050.

Anyone attempting to access work areas
without prior approval of the supervisor should
not be allowed entry (however, do not risk a
physical confrontation).

Campus Safewal k escort (4925563; hoursvary
depending on the time of year).
Campus Security officer escort (4925252).

Occasionally vehicles will be operated when
alone, for example, when traveling to astore to
secure supplies for ateaching laboratory, or to
an off themain campus|ocation to obtain mate-
rials or carry out some work. Drivers should
proceed with due careand attention at all times.
Hazardous goods should only betransportedin
accordancewith TDG regulations.
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Appendix 10, Working Alone Protocol (Ag/For Ctr), continued

Working Alone Safely A Guide for Employers and Employess

Checklist for Employees Who Perform
Hazardous Work

This checklist is intended 1o help employers mplement best practices for employees working
alone at hazardous jobs withowt routine interaction with the public. The guestions n bold reflect
mandaiory reguirements. Cther questions suggest mcommended praclices that are highhy

desirable
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EMPLOYEE TRAINING

Do you ensure employees are trained and competent to wark alone

safely?®
Ar; employess aware of the increased risk from camying out the
hazardous work alone?

SAFE WORK PROCEDURE

O wou have a safe work procedure for the hazardows work?
Did the employer develop the safe work prooedune with the involvement
al the aMecled amployees?
15 there & procedurs requiring employess 1o Sgn oul belore 3 job, and o
provide information on a travelling plan and an estimated tme of retum?
I= there a procedure for the employes o check-in prior to and at the end
of the planned activites at the sita?

EQUIPMENT SAFETY
Do you ensure eguipment is in good working conditien prior to being
used on a work site?
Does all equipment and machinery used by employees meet
regulatory standards?
Are equipment and machinery being used in accordance with the
manufacturer's specifications?
Is a dead-man switch used in high hazard machanery fo prevent continued
activation’?

EQUIPMENT AMD SUPFLIES

Do you equip employees with the appropriate first aid supplies?
Do employees camy the required first aid supplies?
Do employees camy the necessary personal protective equipment?
Do employees camy emergency supplies if they are to work in remote
areas with inclement weather?

COMMUNICATION
Do you have an effective means of communication for employees to
contact persons capable of responding when employess need
immediate assistance?
Does the method of communication involve ome or mare of the fallowing.
Regular telephone, cell phone, or radio contact?
Schedule check-in points with other employees?
Alarm system that could alent other employees?
Others? Specify:
I there an “overdue employes” procedure to initiate searches for
employees who fall to repor?
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Appendix 11

WORKPLACE HAZARDOUS MATERIALS INFORMATION SYSTEM
(WHMIS)

) and Nutritional Science
berta

[Most people must complete our Safety/WHMIS Quiz at: www.safety.afns.ual berta.cal/l ndex.asp?page=safety_quiz]

WhyWHMI S?

The Workplace Hazardous Materials
Information System (WHMIS) isthe ‘law of
the land’—compliance is not optional.

In Alberta WHMIS is part of the Chemical
Hazards Regulation under the Occupational
Healthand Safety Act. If foundinviolation, the
employer, the supervisor, and/or the worker
might be held liable.

Theinstitution must put in place a program in
compliance with WHMIS—this involves at the
highest level the University, through its Office of
Environmental Health and Safety, but the practical

adoption of programs to ensure compliance with
WHMI Srequirementsfallsupon each Department.

The employer/supervisor has an obligation to
providefor thesafety of workers, makingavailable
to them proper information and education.

Workers (all those working where hazardous
materials are present, not just ‘ employees’) have
an obligation tomakeuseof availableinformation
(e.g. know what WHMIS Hazard Symbols mean;
know what informationisinaMaterial Safety Data
Sheet and make use of it), and to comply with safe
practices and safety legislation.

A Worker's ‘Right to Know’

WHMIS promotes safety through a worker's
‘right to know’. It has three components. labels;
Material Safety DataSheets(i.e. MSDSs); worker
education. It isdesignedto ensurethat employers
obtain information to train employees properly
about workplace hazardous materials.

For each controlled product (asdefined by the
federal Hazardous Products Act; seecriteriaon
the “‘WHMI S Hazard Symbols, Classes...’” sheet)
suppliers must provide purchasers with hazard
information by meeting WHMIS labelling
requirements, and by providing detailed
informationonan MSDS.

Controlled products must belabelled according
to WHMIS standards. This may mean replacing
lost or damaged supplier labels, making worksite
labelsfor bottlesintowhich controlled productsare
placed, or updating labels on products
manufactured prior to WHMI Simplementation.

Our workers, be they staff, students or other
researchers, must have ready access to hazard
information. Thisisachieved primarily through
ensuring access to M SDSs (see next page).

TheAg/For Centre(AFC) WHMISDesignateis
LynnEImes(AFC Lab Manager; 4-04, 2-5785). If
‘off themaincampus’, contact your Unit Manager.
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If your work area has' hazardous materials
covered by the legislation’, you must: read
this WHMIS section; complete our Safety/
WHMIS Quiz (see ‘ -’ above); and attend a
‘safety seminar’ (offered twice a year in the
AFC). Supervisors of those working in areas
where hazardous materialsarefound must al so
be familiar with WHMIS and departmental
safety programs, and must ensur e provision of
additional safety-related education specific
to their lab areas and projects and keep
written records of training provided.

‘WORKERS' ARE EXPECTED TO...

- read instructional material provided
(and attend training sessions, as required)

- know whereto find and how to use WHMIS
information, such asMSDSs

- follow safe procedureswhen handling, using,
storing or manufacturing controlled products

- use control measures (e.g. ventilation, fume
hoods) provided at the worksite

- usetheright, properly maintained, personal

protective equipment (‘PPE’), e.g. to limit
exposure to a controlled substance (eye

protection, dust masks, gloves, aprons, etc.)
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‘Controlled’ Products and Other Products

There is no detailed list of products which
arecontrolled under WHMISlegislation. The
determination is ‘ performance based’, i.e. it
depends on the behaviour of a material, not
simply onitsname. For example, sulfuricacid
isacontrolled product, not becauseitis‘ona
list’, but becauseitiscorrosive, and corrosives
are controlled products.

Some products covered by other legislation
may beexempt fromWHM I Slegislation (of course,
this does not mean they are hazard-free!). Such
exemptionsmay beincluded under:

» ExplosivesAct

e Food and Drug Act

* Pest Control Products Act

e Atomic Energy Control Act

* Restricted Product (HPA)

e Wood & products made of wood

» Manufactured articles

e Tobacco products

e Products under Transportation of

Dangerous Goods (see the TDG section)

» Hazardous Waste

Information on a Material Safety Data Sheet

An MSDS (see sample MSDS) has valuable
information you should check before using a
controlled product or a mixture which contains
controlled products:

e product identification and use (synonyms,

supplier’ sname/emergency phonenumber)

e hazardous ingredients

e physica data

» fireand explosion data

e reactivity data

 toxicological properties/health hazard data

» first aid measures

e preventivemeasures(including handling,

storage, wastedisposal, spill/leak cleanup)

e preparationinformation (e.g. revisiondate)

How Currentisan MSDS?

Canadian legislation still requires that an
MSDS be created or revised within the past
threeyears. If information about anew hazard
becomes available, a supplier must
provide an updated MSDS the next time a
controlled product is ordered.

Wherecan You findan MSDS?

Themain AFNScollection of printed M SDSs
isin AF 1-30 (‘computer room’), along with
other WHM IS and safety information. Facili-
ties not in the Ag/For Centre may have their
own file of printed MSD Ss—check on-site for
location.

While a fair number of printed MSDSsare
in AF 1-30, the principal means of accessto
current MSDSs is via an on-line computer
search. For quick access to many company
sites, enter: www.safety.afns.ualberta.cain
your web browser, then click on the ‘MSDS
Sources’ link under ‘More Safety Links'.
Printed instructions for viewing and printing
MSDSs arein AF 1-30 (the document is also
availableasaPDF fileonthe MSDSweb site,
but it doesn’tinclude our Sigmai.d. and pass-
word).

Areas keeping MSDSs on file should check that
each MSDSisdated/revised within the past 3 years.

Note that MSDSs for biohazardous infectious
materials(WHMIScategory D3) areusually keptin
or near biohazard areas, not inthe mainfile.

Lists of our Inventoried Chemicals

Inabinder in AF 1-30 there's also alist of
chemicalsinventoried in AFNS (other copies
in AF: 1-20K; 2-58, shelf outside 3-51, 4-32).
Theareasor research groupsthat had achemi-
cal—at the time of their last inventory—are
shown. Please ask the person(s) responsible
for ‘exact location’, and borrow only with
per mission.

Also shown for each chemical are ‘MSDS
date’ and catalog # of a supplier. If the most
current version of an MSDSisavailableonline,
the‘date’ will be‘www’ (worldwideweb; note:
theremayalsobea‘valid printed MSDS’ in AF
1-30).

The first page in each binder has detailed
information about the inventory list.

What About ‘New' Chemicals and Reactions?

When using anew reagent (or performing a
new reaction), check the M SDS for toxicity,
flammability, incompatibilities, storage,
disposal, etc. Safety information may also be
on the container label, or in the Merck Index,
the Hazar-dous Chemical Information and Dis-
posal Guide, a source in Appendix 2 of this
Handbook, etc.
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Labelling of Chemicals, Solutionsand Mixtures

Upon receipt of anew reagent, on the |abel
print the month and year received and your
supervisor’sinitials or name (e.g. ‘ June 2007
AZ").

Chemicals purchased since October 31, 1988
should meet WHMIS labelling requirements.
Most chemicalsfrombeforethat timein AFNSare
‘laboratory reagents’ (seethenext column) andwill
often meet WHMIS laboratory reagent labelling
requirements, except for theneed for areference
to the MSDS.

Containers of prepared solutions and mixtures
(and waste) must be properly labelled as to
contents and owner.

Therearetwo categoriesof labelsunder WHMIS
legislation: Supplier Labels, WorksiteLabels

Supplier Labels — Required I nformation

Supplier labels have a distinctive ‘hatched’
border, in which there must be no extraneous
information. Thefollowing must beincluded on
the standard supplier label:

T T .
r Productidentifier
# . supplieridentification
* ReferencetoM SDS
e Hazardsymbols

* Risk phrases
’ e Precautions ’
e Firstaid J
L"‘.““"‘

For small quantitiesof acontrolled product (<100
mL ), thelabel need only include:
* Productidentifier
* Hazardsymbols
e Supplieridentifier
* ReferencetoMSDS

‘Laboratory reagents’ are chemicals which
originatefrom alab supply house, are packagedin
quantities of under 10 kg, and are intended for
laboratory use only. Labels for laboratory
reagents need not have ahatched border (though
they still may have one), but must include:

* Productidentifier

e Risk phrases
e Precautionary measures
e Firstaid

* ReferencetoMSDS, if available

Worksite Labels — Required I nformation

There are situations where there will not be a
supplierlabel, soaworksitelabel must beprepared by
theend user. Such alabel will berequired:

e When the supplier label

has been lost or destroyed
e Onindividual containerswhich
are part of abulk shipment
e For decanted (‘poured out’) product
e For controlled products
produced and used at the worksite
e On controlled products from
before October 31, 1988

The information printed on a worksite |abel
need not be as extensive as that listed on a
supplier label. There are 3 requirements on a
worksitelabel:

* Productidentifier

e Information for safe handling

(e.g. ‘keep away from heat, sparks and
flame’, ‘ avoid breathing vapour’)

» ReferencetotheMSDS

There are even more relaxed requirements for
worksite‘laboratory labels’. Covered under these
provisions are;

e Decanted products (e.g. 6 M HCI)

e Labintermediates synthesized in

and intended for use in alaboratory
* Reaction vessels

These ' laboratory labels' requireonly:

e Clear productidentification (couldjust be
printed on the bottle using afelt marker;
please also include the owner's name)

Labelson lab samples, if controlled products,
sent out for analysis or use el sewhere must meet
the requirements below. [Note: Transportation
of Dangerous Goods (TDG) requirements may
also have to be met. Y ou can check with Laura
Smith (AFNS Stores), who has TDG certifica-
tion.]
* Productidentifier
» Chemical identity or genericidentity of
ingredients, if sampleissent outside of
Alberta

e Supplieridentifier

» Thestatement‘HazardousL aboratory Sam-
ple. For Hazard Information or inan Emer-
gency Call 492-  ‘ (appropriateU of A #).
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If Hazardous Material is Spilled or Released

CHEMICAL SPILLS

To report a spill and for spill clean up assistance:

* Inthe Ag/For Ctr contact a‘small chemical spill
clean-updesignate’: LynnElmes(4-04; 2-5785;
res: 780-417-2986), LauraSmith (3-51; 2-7663),
KelvinLien(1-20K; 2-6966).

» AtaResearchSationcontact: theUnit Manager,
or personnel designated by the U.M.

If thereisaspill whichyouthink isvery dangerous,

i.e. one which requires evacuation of an area:

- Warn others. Close door(s) into the area as
you leave. Do not let anyone enter the area.

- Inform personnel as outlined above.

- If none of the above responders is readily
available, call the Control Centre (2-5555) and
give details.

Otherwise, if spill cleanup personnel are not yet

present, and there is no significant danger to

yourself or others, start to contain and clean up
the spill [How? See: below; spill mix bottlelabel;

MSDS; EH& SChemical Spill ResponseGuideling].
For acids/acidderivatives, solvents, peroxides, and

many other spillsa‘spill mix' suchas1:1:1 (by wt.)

sodaash (=NaCOs3) + clay (e.g. kitty litter) + sand
isgenerally effective(kitty litter alone can beused
if mixisunavailable; sodaash alone can beused
foracid spills). Cleanup kits/suppliesarein AF

1-20, 2-58, outside 3-49 and in 4-35, and spill mix

and/or kitty litterinmost Ag/For Ctrlabs. 1f spill

clean-up material isused, inform aspill designate.

If using spill mix, shakethebottlewell. Startfrom
the spill’s outside edge, and apply the material
liberally and uniformly (if using spill containment

‘pillows’, positionthem around the spill). Wait for

the spill to be adsorbed. Carefully collect the

contaminated adsorbent into a suitable container

(e.g. garbage pail, or bag), then put it in a safe

place (e.g. fume hood), and |abel it specifically.

Inform aspill designate or supervisory personnel.
Metallicmercury spills(eg.brokenthermometer): A

general cleanup kit is not suitable. A mercury

cleanup ‘kit’ is on the ‘safety shelf’ in AF 2-58

(contact Lynn Elmes). Do not allow anyone to

disturb the area of the spill.

RADIOISOTOPE SPILLS [and RADIOISOTOPE USE]
Spill clean-up and subsequent verification
areresponsibilities of permit holders and users
- intheAg/For Ctr, UrmilaBasu (4-32A; 2-8712)
can provide assistance. [Use radioisotopes
only in approved areas. Users must first pass
a U of A radiation safety exam, usually after
taking the U of A radiation safety course.]

BIOHAZARDOUS/MICROBIOLOGICAL SPILLS

In case of abiohazardous/microbiological spill
(e.g. dropped tube of human blood; broken flask
of a pathogenic culture) leave the area for 30
minutes to allow the aerosols to settle. Do not
allow anyoneto enter the area during that time.

Cover the spill with paper towels and pour
decontaminant (1% sodium hypochlorite; note:
“household bleach’ isa4-5% solution) around the
perimeter (the liquid should then soak toward the
center). Let stand for 20 minutes for adequate
contact time. Transfer thematerial to anautoclave
pan and compl ete decontamination in an autoclave.

Contact, if practical, Lynn Elmes (see below),
atech in the area, or your supervisor to oversee
appropriate disinfection procedures. Report any
and all biohazard spills/exposures to the EH& S
Biosafety Office(DonKoziol; 2-0122).

Biosafety and WHMIS

Biosafety applies to substances of biological
origin. WHMISrequiresan M SDSfor all classD3
biohazardousinfectiousmaterials. D3MSDSsare
usually kept in or near each biohazard area.

TheD3classification coversorganisms(or their
toxins) which cause or are reasonably believed to
cause disease in humans and/or animals. The D3
designation isequivalent to organismsin contain-
ment Level 11 or higher (per U of A guidelines).

This appendix does not provide extensive
coverage of the D3 aspect of WHMIS—your
SUpErvisor must ensure you receive proper training.

Biosafety designates in the Ag/For Ctr are:
Lynn Elmes(4-04; 2-5785; res. 780-417-2986); and,
for “human body substances’, Dana Wilkinson
(3-11B; 2-6668). For Research Sation biosafety
concerns, contact the Unit Manager.

On the following pages you will find:

» A sample Material Safety Data Sheet
[note: ‘LC50’ and ‘L D50’ areLethal Concentration
(amountinhaled over atimeperiod) and L ethal Dose
(amount ingested) required to kill 50% of the test
subjects (typicaly rats)].

e Transportation of Dangerous Goods (TDG)’
TDG isnot ‘part of WHMIS' (it operates under
separate legislation). Basic TDG informationis
presentedto giveworkerssomefamiliarity with
TDG classes and package |abels.

*  WHMISHazard Symboals, Classes and related
Safety | nformation—you must befamiliar with

the meaning of each symbol/class.

GENERAL & LABORATORY SAFETY HANDBOOK — AGRICULTURAL, FOOD & NUTRITIONAL SCIENCE, UNIVERSITY OF ALBERTA PAGE 34




Sample MSDS (editorially reformatted fromthe original) - page 1

EM Science
MATERIAL SAFETY DATA SHEET

Section |. Product ldentification and Use
M anufacturer: EM ScienceP.O. Box 70,480 Democrat Road, Gibbstown, NJ08027
Emer gency: 416-201-6383(24hr; CANUTEC) I nfor mation: 856-423-6300(0800-1700M-F; Tech. Service)

Product Name: Sodium hydroxide

Product Code(s): ACS316,B10252,B30167,B45212, K 92768, SX 0593, X X 0443,006482,...

Chemical/Other Name: Sodium hydroxide; caustic soda; lye; sodium hydrate; natrium hydroxide; sodalye
Chemical Formula: NaOH

Chemical Family: Alkali hydroxide

TDG ShippingName/UN: Sodiumhydroxide, solid UN 1823 TDG Classification/Packinggroup: 8PGlI

Use: Laboratory reagent, industrial processes

Section |l Hazardous | ngredients

Chemical name CAS No. %
Sodiumhydroxide = 1310-73-2 100
Section 11l Physical Data

Physical State: Solid

Appearanceand Odour : Whitehygroscopic, pellets; odourless  Odour Threshold: Not applicable
SpecificGravity: 2.13  Vapour Pressure: 1.0mmHgat 739°C

Vapour Density: Notapplicable  Evaporation Rate: Not applicable

BoilingPaint: 1390°C

FreezingPoint: 318°C

pH: 12 (0.05% w/w solution), 13 (0.5% w/w solution), 14 (5.0% sol ution)

Coefficient of water/oil distribution: Not available

Section 1V _Fire or Explosion Hazard
Conditionsof Flammability: Noncombustible
Extinguishing M edia: Use an extinguisher appropriate to the surrounding material that isburning. Sodium
hydroxideanditssolutionswill not burn or support combustion. However, reaction of sodium hydroxidewith
a number of commonly encountered materials can generate sufficient heat to ignite nearby combustible
materials. Water can be used to extinguish afirein an areawhere sodium hydroxideis stored aslong asthe
water does not come into contact with the sodium hydroxide.
Flash point/method: None
UEL: Notapplicable LEL: Notapplicable
Autoignition Temperature: Notapplicable
Hazar dousCombustion Products: Na,0
Explosion data: - sensitivity to mechanical impact: No - sensitivity to static discharge: No

Section V_Reactivity Data
Conditionsof instability: Normally stable, rapidly absorbscarbon dioxidefromtheair
Incompatibilities: Strongacids, metal s, organohal ogen compounds, nitro, chloro-organiccompounds, peroxides,
flammableliquids, chlorof orm/methanol mixtures
Conditionsof reactivity: Normally stable
Hazar dousdecomposition products: Na,O

Section VI Toxicological Properties / Health Hazard Data

Routeof entry:

-skin contact: Causes severe burns

-skin absor ption: Noinformationavailable

-eye contact: Causes severe burns

-inhalation: Causes burns

-ingestion: Harmful
L Cso: Notavailable L Dso: 500mg/kg (orl-rat)  ExposurelLimits: TLV-TWA: 2mg/m3
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Sample MSDS (editorially reformatted fromthe original) - page 2

Affectsof Acute Exposur e: Inhalation of sodium hydroxidewill causeburnstothenose, throat andlungs. The
onset of these affectsmay be delayed. Contact with eyeswill causeirritation or severe burnsdepending onthe
concentration and duration of exposure. In severe cases, ulceration and permanent blindness may occur. Skin
contactwill causesevereburns, with deep ul ceration, and penetration to the deeper layerswill occur. Corrosion
will continueuntil sodium hydroxideisremoved. | ngestion may cause severepain, burning of themouth, throat
and esophagus, vomiting, diarrhea, collapse and possible death.

Affectsof Chronic Exposure: Prolonged or repeated overexposureto this product causestissue destruction.
Irritancy: Standard Draizetest: skin, rabbit 500 mg/24H - severe; eye, rabbit 50 ug/24H - severe
Sensitizationto Product: Noinformationavailable  Carcinogenicity: Noinformation available
ReproductiveToxicity: Noinformationavailable  Teratogenicity: Noinformationavailable
Mutagenicity: Noinformation available Toxicologically Synergistic Products. None found

Section VII First aid measures
Skin: Flush the contacted areawith lukewarm running water for at least 15 minutes. Remove contaminated
clothing, taking care not to spread the chemical. If contaminationisextensive, remove clothing under running
water. Discard or decontaminateclothingbeforere-use. Unlesscontact hasbeen slight, seek medical attention.
Seek medical attentionif irritation persists.
Eye: Flushthe contaminated eye(s) for at least 15 minuteswith lukewarm running water, holding the eyelids
open. Takecarenot to rinse contaminated water into the non-affected eye. Alwaysseek medical attention for
accidents involving the eyes.
Inhalation: Take proper precautions to ensure your own safety before attempting rescue. Remove source of
contamination or move victim to fresh air. If breathing has stopped, trained personnel should begin artificial
respiration, or if the heart has stopped, cardiopulmonary resuscitation (CPR) immediately. Seek medical attention.
Ingestion: Never give anything by mouth if victim is rapidly losing consciousness, or is unconscious or
convulsing. Rinse mouth thoroughly withwater. Do not induce vomiting. Have victim drink 200-400 mL of
water todilute. If breathing hasstopped, trained personnel should begin artifical respiration, or if the heart has
stopped, cardiopulmonary resuscitation (CPR) immediately. Seek medical attention.

Section VIIl Preventive M easures

Engineering Controls: Engineering control methodsto reduce hazardousexposuresarepreferred. Methodsincude
mechanica ventilation (dilution and locd exhaust), process or personnel enclosure, control of process conditions, and
processmodification. Administrative controlsand persona protective equipment may also berequired. Useacorrosion
resigtant ventilation system separate from other exhaust ventilation systems.  Exhaust directly to the outside.
Per sonal ProtectiveEquipment:

-gloves. Rubber, neoprene, nitrile, PV C or equivalent

-respiratory protection: Approved respirator, fumehood as appropriate

-eyeprotection: Chemical safety gogglesor faceshield

-clothing: Plastic apron, sleeves and boots as appropriate
Storage Requirements: Storein suitablelabelled containers. Keep containerstightly closed whennotinuse
and when empty. Protect from damage. Storeaway fromincompatible materials.
Handling Proceduresand Equipment: Avoid generating dust. Follow routine safe handling procedures.
Leak or Spill Clean-up: Beforedealing with spillagestake necessary protective measures, inform othersto
keep at asafe distance and, for flammable material's, shut off all possible sourcesof ignition. Transfer carefully
intocontainer andarrangeremova by disposal company. Wash site of spillagethoroughly with water and detergent.
Disposal: Follow all federal, provincia andlocal regulationsfor disposal. Useonly licensed disposal andwaste
hauling companies. Disposal of small amounts of spilled material may be handled as described under "L eak
or Spill Cleanup". Largespillsmust bededt with separately and must be handled by qudified disposad companies.
Special ShippingInformation: Follow all TDG regulationsand seeclassificationin Sectionl.

Section IX Preparation Information
Prepared by: Technical AffairsDepartment, BDH Inc., Toronto, Ontario (416)255-8521
For questions contact: Regulatory AffairsDept, EM Science, Gibbstown, NJ (856) 423-6300
Revision date: [must bewithin past 3years]  WHMIS Classification: E, D1B

The statements contained herein are offered for informational purposes only and are based upon technica data that BDH INC believes to
be accurate. It is intended for use only by persons having the necessary technica skills and at their own discretion and risk.  Since conditions
andmanner of useareoutsideour control, wemakeNOWARRANTY, EXPRESSORIMPLIED, OFMERCHANTABILITY,FITNESSOROTHERWISE.
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Transportation of Dangerous Goods (TDG)

TDG and WHMIS are covered under separate
legislation. TDG package labels (‘diamonds’)
should not be confused with thecircular WHMIS
symbols (which are on the next page). This page
providesbasicknowledge of TDG classesand symbols.

TDG regulationscover shipment of dangerousgoods
on land, e.g. roadway (including between university
buildings), andviaairplane. Personswith TDG training
should receive and open, or supervise opening of,
items covered under the TDG Act, and should be
consulted to ensure ‘dangerous goods' are shipped
properly (inthe Ag-For building contact LauraSmith,
who has a TDG certificate). When a TDG-labelled
packageisreceived, it should beverifiedthat it conforms
to TDG specifications. TDG regulations don't apply
whenmovingapackagewithinabuilding, onceit hasbeen
properly received. Note: danger ousgoodsshould not
betransported ‘on theroad’ by personal vehicle or
by bicycle.

TDG label sarediamond shaped, areusually numbered
toindicate the class, typically include descriptive sym-
bols, and oftenhaveadistinctivecolor. Theclassnumber
onthelabel denotestheonly (or the primary) hazard for
a substance, as defined by TDG regulations. When a
substance has two or more different hazards, the class
number isomitted on the TDG label correspondingto a
‘secondary hazard’. On the package there will also be
morespecificidentification of thehazardoussubstance(s),
e.g.'UN 1823 SodiumHydroxide 1kg'. A packagemay
haveanumber of TDGlabels, e.g. if it containsdifferent
substancesin at least two different classes.

Under TDG there are 9 classes of dangerous goods:

Class 1—Explosives

Orange labels, but with different
symbols and division (‘sub-class’)
numbers to indicate the type of
explosion hazard. ‘ExpLosiVE’ may be
printed on some labels.

Class 2—Gases Thisclass hasfive labels.

A redlabel witha‘firesymbol’ and the
number 2 denotesClass2.1 (flammable

gas).

A green label and a white compressed
gascylinder symbol is2.2 (non-flamma-
ble, non-poisonous, non-corrosive gas).

Ic/poisonous gas) is awhite label with a
‘skull and crossbones' symbol; the words 'Poison gas
may optionally appear onit. Class 2.4 (corrosive gas,
recognized for land shipments only) has a white |abel
with ablack compressed gas symbol. Finally, oxygen
(for land shipments) has a special yellow label with an
‘oxidizer symbol'.

Class 3—Flammableliquids

Red label, with afire symbol and the
number ‘3’ (i.e. the class) at the bot-
tom of the diamond. Flammablelig-
uidshave*aclosed-cup flash point not
greater than 61°C’.

Class 4—Flammabl e solids; Substancesliable to spon-
taneous combustion; Substances that on contact with
water emit flammabl egases (water-reactivesubstances).
Divisions: 4.1 (‘asolid that under normal conditions of
transportisreadily combustible...”; label hasred vertical
stripeson awhite background, and a‘firesymbol’); 4.2
(“substance liable to spontaneous combustion..., or in
contact with air, liable to spontaneous heating to the
point where it ignites'; bottom half of
label red, firesymbol inthetop half); and
4.3("...contact withwater emitsdanger-
ous quantities of flammable gases...’;
blue label, with fire symbol).

Class 5—O0xidizing Substances& OrganicPeroxides
Y ellow label with fire-oxidizing symbol.

SR If 5.1 is printed on the label, the
e : ﬁ . substance ‘causes or contributes to
L / combustion of other material...".

x:# _anic compound that contains the bivalent
-O-0O- structure ... strong oxidizing agent and may be
liable to explosive decomposition, be sensitive to heat,
shock or friction...”

Class6—Toxic (Poisonous) & Infectious Substances
Whitelabd, varioussymbals,
5 eg. ‘skull and crossbones
. 3"-“1 .. (toxic/poisonous), or

2 ‘biohazard symbol’ and ¢ s s -
_I/‘|NFECT|ous‘ontheIabel.

s

L]

Class 7—Radioactive Materials
Labels have the ‘radioactive symbol’
. andtheword‘RADIOACTIVE'; may havea
'T' “u. yelow top haf as background to the
TmmmsTe 2 radioactive symbol.
T
wrun . wuw0SIVES
Black and white label. A corrosive
substance is defined as one which ‘...
causes visible necrosis of skin or
corrodessteel or non-clad aluminum’.

wiaxs —iviisCellaneous Products or Substances
Miscellaneousdangerousgoodsnot cov-

eredinany other class,e.g.dryice. If air
'II I . transport included, white label, with

/ black vertical linesinthetophalf. If only
¥

vialand, red ‘!", not stripes.

Other TDG Labels
Packageorientation (lHI), megnetized materid (if by ar), etc.
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WHMISHazard Symbols, Classes, and related Safety I nfor mation

comesintocontactwithcombustiblematerials
suchasfuels
 may burnskinand eyesupon contact

Symbol Class Description It means that the material... And that you should...
¢ posesanexplosiondanger becausethegasisheld
: I'nderplnder + handewithcare; donotdropcylinder
Compressed MACYICETINCATIEAe + keepcylinder away from
A ases * may causeitscontainer toexplode eepcy aytrom
9 if heatedinafire potential sourcesof ignition
« maycauedroppedcontainertoexplode * dorethecontanersinadesignatedarea
* isonethatwill burnandisthereforea
potmtlalflrehazard * keepthemeterid away fromheatsources
Combustible |* maybumarelaiveylowtemperauresflammadle | 4 other combustiblematerials
5 and meteridscachfiredtiowertemperaurethen « neversmokewhenworkingwith
flammable combustiblemeterials o or nearthematerial
materials + maybuinoflamespontaneouslyinarnoremit |, g yethematerialinacool,fire-proofarea,as
flamtﬂegasqmtanngwaa designatedby your supervisor
* may causeafirewhenexposedtoheat,
sparksor flames, or viafriction
+ posssafirelexplosionriskinthepresenceof * keepthemateria away fromcombustiblematerials
flammable/combusiblemateria andgtoreinadesignatedarea
+ maycausefireifitcomesintocontactwith * keepthematerial away from
c Oxidizing combudiblematerids eg.wood sourcesof ignition
materials + mayreactviolently or causeanexplosionifit  |* neversmokewhenworkingnearmateril

wear theproper protectiveequipment,
including eye, faceand hand protectionand
protectiveclothing

Poisonous and
infectious materials:

* isapotentially fatal poisonoussubstance

handlematerial withextremecaution
avoid contact withtheskinor eyesby
wearing proper protectiveequipment,

HO® OO U

* mayexplodeif hestedinad osedcontainer
*mayundergovigorouspolymerization

Immediate « mav befatal or causenermanent damageifit including eye, faceand hand protection, and
D1 d et permene ag rotectiveclothin
an isinhaled or swallowed, or if it entersthe proectiveciothing
serious body throughskincontact + avoidinhalingbyworkingin
toxic effects «may burneyesor skinupon contact well-ventilated areasand/or
wearingrespiratory equipment
+ washandshower thoroughly after use
* storematerid indesignatedareasonly
* isapoisonoussubstancethatisnot o )
Poisonous and immediately dangeroustohealth ' avotlgcts_kmanqeyecnt)ntactbnganlng(;jlajl
infectious materials: |+ maycasedesthorpermanentdamegeasaresiitof | P o oo v eqUIPMENLNECESSary, INGUING
D2 Other :g(,at ajapwresglaefﬂme eye,]_‘aceandhandprotectlon,mdprotemve
toxic « maybeaskinoreyeirritant . dmh('jnghal. bvworkingi
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