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Health and Safety in the lab.

Why does it matter? INEXACT
SCIENCE

Safe working protects : LAB

* You ® S\

e Other lab workers L =

* Cleaners N

* Visitors —| 50

* Your work
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Health and Safety in the lab.

Why does it matter?

SN

Safe working protects : "{}’ ;
e You | WILLIAM EASTMAN - SPANDOW -
P 1897 ° - 1922
* Other lab workers 8% KILLED
o - ING CHEMICAL LABORATORY OF -
* Cleaners 5 COLUMBIA UNIVERSITY
. 2 BY AN EXPIL.OSION
* Visitors DU = TO THE CARELESSNESS OF
‘e ERR OTHERS
* Your work -
Who is responsible ? 1922 Lab Explosion
https://www.labsafety.org/1922-lab-explosion-with-clues-for-today
* Every one

-
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What Is Health and Safety?

The laws, rules, and principles that are
Intended to keep people safe from Injury
or disease at work and in public places
(ct. Cambridge dictionary)

e
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https://dictionary.cambridge.org/dictionary/english/law
https://dictionary.cambridge.org/dictionary/english/rule
https://dictionary.cambridge.org/dictionary/english/principle
https://dictionary.cambridge.org/dictionary/english/intended
https://dictionary.cambridge.org/dictionary/english/keep
https://dictionary.cambridge.org/dictionary/english/people
https://dictionary.cambridge.org/dictionary/english/safe
https://dictionary.cambridge.org/dictionary/english/injury
https://dictionary.cambridge.org/dictionary/english/disease
https://dictionary.cambridge.org/dictionary/english/work
https://dictionary.cambridge.org/dictionary/english/public
https://dictionary.cambridge.org/dictionary/english/place
https://dictionary.cambridge.org/dictionary/english/place

Hazard and Risk -- What's the difference?
Enlightened EH&S

A hazard is any source of potential damage
or harm to an individual’s health or life
under certain conditions.

Risk is the chance or probability of a person
being harmed or experiencing an adverse
health effect if exposed to a hazard.

Raising confidence in quality measurements from soil laboratories in Sub-Saharan Africa | Dakar, 23-27 October b



Risks can be reduced by taking measures to
minimize or control the hazard.

1. Recognize the Hazards
2. Assess the Risks of the Hazards
3. Minimize or control the Risks of the Hazards

4. Prepare for Emergencies from Uncontrolled
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1. Recognize the Hazards &5

i.  Know what hazards are present in your lab.

What are the general hazards in a laboratory?
* Fire

Breakage of glassware

Spillages

Pressure equipment and gas cylinders
Extremes of heat cold

Chemical hazards

Biological hazards

* Radiation

And many morel!lll

-
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ii. Know the signs and meaning Hazard Classes
GHS Hazard Pictograms

Globally Harmonized System

& B

Health Hazard Flammable Harmful

* Environmental Hazards i, |, EESIE G DI QU S

 Health Hazards @ %
Compressed Gas Corroswe Explosive

* Physical Hazards | | =

Environmental Toxic Oxidizing -

Aquatic Toxicity Acute Toxicity (fatal or toxic) Oxidizers 4
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1. Recognize the Hazards cont.
Match the pictogram to the hazard
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2. Assess the Risks of the Hazards

* Risk assessment : the process of estimating the probability of harm
from a hazard, by considering the process or the laboratory procedure
that will be used with the hazard.

KNOW FOR SURE

Risk assessment = severity of the hazard x probability of exposure to the hazard

BEFORE vourous

When ? Before, during and after an Experiment.
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2. Assess the Risks of the Hazards
How to do a Risk Assessment?

Quantifying laboratory risk assessment

You can not manage what you don’t measure
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Types of risk assessment

|.  Qualitative Risk Assessments

The assessors will use their personal judgement to identify hazards around the
workplace, assess risks and plan control measures.

II. Quantitative Risk Assessments

Assessors use risk matrix
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Types of risk assessment in laboratory:

e Quality risk assessment (quality of data)

* Environmental risk assessment

* Health and safety risk assessment

* Economic risk assessment (equipment, and incomes of the laboratory)
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Steps of Risk Assessment

Risk identification Risk analysis Risk treatment
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Risk Identification:

Risk identification

/E,-
* Purpose: find, recognize and describe risks that
might prevent an organization achieving its

objectives.

* Relevant, appropriate and up-to-date information

4
;\R\

¥

<
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Risk analysis Risk Analysis:

\@f_

Risk Rating= severity xlikelihood x Frequency
Or

) ﬁ\ Risk rating= severity xlikelihood

-
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Ha:z oorumad on an annual baziz in
thiz organization in the past or
droumstancas ars inthe train that

will causza ittu]upﬁ

Haz pocurred in the last faw }%ﬁ\
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Risk Matrix

organizations or ciroumstancs: hava
oomurad that will cauza it to happen
in tha near faw vaars

Ha= oocumrad at least once inthe
hiztory of thiz orzanization oris
conziderad to hava a 5% chanca of

oeaumig n igges vy

Haz nevar ooourad in thiz
organization but ha: aoourad
infraguantly in othar similar

organizations or iz considarad to
havaa 1% chance of ooouming in
the net fow vears € |

» comseguence — —
Nnor MNinor Unavailabil Unavailab Protracted
skalls impact to ity of core ility of unavailabili
impact capability skalls cnitical tv of
affecting skalls or critical
services personnel skalls
/people
Poopis Nanor Injury Niajor Single Niultuple
Injury or requiring njuryy death and deaths
first aid treatment hospitalizat or
treatment by medical ion multiple
practutioner major
\ injuries
Insign Neglig! Mode Extensiv Signitica
L < Cﬁm
N\ Ammost
c.tgln
Likely
i S
e
=2
== Pos;.b!.
= :
P
Unilikely
Rare
/ 1

Iz pozzibla but has ot comumrad 1o
dats in mmy zimilar orzanization and
iz conziderad to have very much lasz
than a 1% chance of coouming in tha

nEtt e yaars

\

e

Raising confidence in quality measurements from soil laboratories in Sub-Saharan Africa | Dakar, 23-27 October w

GLOBAL SOIL



Measuring the Acceptability of the Risks

Acceptable

Medium
High
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Examples of risky activities in the lab(the photo is fake)

| (R
= R e —

A
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Risk treatment

_am—
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Risk treatment
«= Hierarchy of Controls

effective
Physically remove
the hazard
H Replace
Substitution ——— P

Isolate people

from the hazard

Administrative Change the way
Controls people work

Protect the worker with
Personal Protective Equipment

Least
effective
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Examples of Risk Treatment : control or minimize

Substitution Administrative
Control

Elimin

ation ->
b 5 ;
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Examples of Risk Treatment : control or minimize

What risk treatment actions has
been done in second photo?

A
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Risk assessment template : Determine hazards and evaluate risks

What are the Who might be What are you  What further action Who needs When is the Done

hazards? harmed and alreadydoing doyou need to take tocarryout action needed
how? to control the to control therisks? the action? by?
risks?
e Do it with your colleagues

e Agree it with your supervisor
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3. Minimize or control the Risks of the Hazards
CHECK LABELS ON BHEMI:&[ IEIINI AINERS

" == m

\

Use the safe practices

- Know details and location of the vital [f
laboratory information. '

 Labeling : It is important to know as much
about a chemical as possible.

P S—

EVERY CHEMICAL CONTAINER MUST HAVE A WARNING LABEL
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3. Minimize (or control) the risks of the hazards cont.

Protecting yourself and your colleagues

« Proper use of safety equipment (ex:fumehood)

* Proper use of Personal Protective Equipment (PPE)

When using the safety device, remember to also use the proper personal protective
equipment.

_
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3. Minimize (or control) the risks of the hazards
Personal Protective Equipment (PPE)

x long hair must be tied back
P . eye protection

mask
Lab coat, must be kept fastened

gloves

—

Closed shoes, Don’t wear sandals or open shoes
Raising confidence in quality measurements from soil laboratories in Sub-Saharan Africa | Dakar, 23-27 October
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3. Minimize (or control) the risks of the hazards
Personal Protective Equipment (PPE)

x long hair must be tied back
P . eye protection

mask Wear the clothing and
protective wear identified in
your risk assessment

Lab coat, must be kept fastened

Knowing
gloves “what to use and when to use”
Is the key to properly protecting

yourself.

' Closed shoes, Don’t wear sandals or open shoes e
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3. Minimize (or control) the risks of the hazards
Personal Protective Equipment (PPE)

Glove material Intended use
Latex (natural Incidental contact
rubber)

Nitrile Incidental contact

(disposable exam glove)

Extended contact (thicker
reusable glove)

Polyvinyl chloride  Specific use
(PVC)

Advantages and disadvantages

* Good for biological and water-based materials.
» Poor for organic solvents.

o Little chemical protection.

» Hard to detect puncture holes.

o (an cause or trigger latex allergies

o Excellent general use glove. Good for solvents, oils, greases, and some acids and
bases.

 (lear indication of tears and breaks.

* Good alternative for those with latex allergies.

* Good for acids, bases, oils, fats, peroxides, and amines.
e Good resistance to abrasions.

e Poor for most organic solvents.

Example Photos

3; 7 |

Example : gloves
There are many different
types of protective glove

Use the correct ones for the
job you will be doing
CHEMICAL COMPATIBILITY

Remove your gloves before
using instruments,
telephone, and leaving the
laboratory
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3. Minimize (or control) the risks of the hazards
Safety Equipment

* Fume hoods - |
Use Properly: i |
* keep sashes down I

* don’t store flammable liquids, equipment in hood
* limit traffic behind you oy
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3. Minimize (or control) the risks of the hazards
Safety Equipment

e Canopy and snorkel fume extraction

It is important to know when this equipment is to be used and how to properly
use it.

—
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3. Minimize (or control) the risks of the hazards @-@mﬁ;Q
Safety Equipment

Chemical Storage

* Ensure that all chemicals are stored according to
compatibility. Acids are incompatible with bases,
flammable solvents, oxidizers

 Water reactive materials should be stored
separately

* All chemical products must be dated when
opened
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3. Minimize (or control) the risks of the hazards ﬁ&wm
Safety Equipment s 7

Chemical Storage

*The storage area and cabinets
should be labeled to identify the
hazardous nature of the products
stored within.

* Food containers MUST NEVER BE
USED for chemical storage.

_am—
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Spark from pressure gauge caused University of
Hawaii explosion :Postdoc, who lost an arm in the

incident, was using a gauge not speC|f|ed for work
with flammable ! &
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3. Minimize (or control) the risks of the hazards
Signs and labeling

* Signs are a way of communicating important information. It is a
way to heighten awareness about hazards that exist.

« The label should describe what the content is and also any
precautions.

Escherichia coli
Precautions:

Labels should display this Must use Eye protection, lab coat, gloves
- - Only use under BSC
universal hichazan symhbol.
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3. Minimize (or control) the risks of the hazards
Know the properties of chemicals and biological
agents before you use or transport them

* Toxicity
* Flammability

 Reactivity/Incompatibilities
* Corrosive

* Unstable

* Radioactive

Where you can find this information ?
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3. Minimize (or control) the risks of the hazards
MSDS: Material Safety Data Sheets

MSDS provide you with the following : R
- Chemical and Physical properties S
- Toxicity Information

- Computability/Incompatibility

- Appropriate spill and fire response
- Information needed for first aid
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3. Minimize (or control) the risks of the hazards
Example: MSDS for potassium Dichromate

v sigmantdrncn com

Sigma-Aldrich.

=3 v *A CLHEET Version 8.0
SAFETY DATA SHEET Revision Date 14.07.2021
according to Regulation (EC) No. 1907/2006 Print Date 17.08.2021

GENERIC EU MSDS - NO COUNTRY SPECIFIC DATA - NO OEL DATA
SECTION 1: Identification of the substance/mixture and of the company/undertaking
1.1 Product identifiers

Product name ¢ Potassium dichromate solution
Product Number i 24-4520

Brand : Katayama

REACH No. ¢

1.2 Relevant identified uses of the substance or mixture and uses advised against

Identified uses :  Scientific research and development
1.3 Details of the supplier of the safety data sheet
Company : Sigma-Aldrich Pte Ltd

(Co. Registration No. 199403788W)

1 Science Park Road

#02-14 The Capricorn, S'pore Sci. PkIl
SINGAPORE 117528

SINGAPORE
Telephone : +65 6779-1200
Fax i +65 6779-1822
1.4 Emergency telephone
Emergency Phone # : 1-800-262-8200

SECTION 2: Hazards Identification
2.1 Classifi of the or

Classification according to Regulation (EC) No 1272/2008
Germ cell mutagenicity (Category 1B), H340
Carcinogenicity (Category 1B), H350

Hazard statement(s)

H340 May cause genetic defects.

H350 May cause cancer.

H360FD May damage fertility. May damage the unborn child.
H412 Harmful to aquatic life with long lasting effects.

Precautionary statement(s)
P201 Obtain spedial instructions before use.

P202 Do not handle until all safety precautions have been read and
understood.

P273 Avoid release to the environment.

P280 Wear protective gloves/ protective clothing/ eye protection/ face
protection/ hearing protection.

P308 + P313 IF exposed or concerned: Get medical advice/ attention.

P405 Store locked up.

Supplemental Hazard none

Statements

Contains: potassium dichromate. May produce an allergic reaction.
Restricted to professional users.

Reduced Labeling (<= 125 ml)

Pictogram

Signal word Danger

Hazard statement(s)

H340 May cause genetic defects.

H350 May cause cancer.

H412 Harmful to aquatic life with long lasting effects.

H360FD May damage fertility. May damage the unborn child.

Precautionary statement(s)

P201 Obtain special instructions before use.

P202 Do not handle until all safety precautions have been read and
understood.

P280 Wear protective gloves/ protective clothing/ eye protection/ face
protection/ hearing protection.

P308 + P313 IF exposed or concerned: Get medical advice/ attention.

P40S Store locked up.

Supplemental Hazard none

Statements

Other hazards
This substance/mixture contains no components considered to be either persistent,
biocaccumulative and toxic (PBT), or very persistent and very bloaccumulative (vPvB) at

Component [Classification [Concentration

potassium dichromate Included in the Candidate List of Substances of Very High Concern
SVHC) according to Regulation (EC) No. 1907/2006 (REACH)

CAS-No. 7778-50-9 Ox. Sol. 2; Acute Tox. 3; >=03-<1
EC-No. 231-906-6 Acute Tox. 2; Acute Tox. %

Index-No. 024-002-00-6 4; Skin Corr. 1B; Eye

Registration 01-2119454792-32- Dam. 1; Resp. Sens. 1;

number XXXX Skin Sens. 1; Muta. 1B;

Carc. 1B; Repr. 1B; STOT
SE 3; STOT RE 1; Aquatic
Acute 1; Aquatic Chronic
1; H272, H301, H330,
H312, H314, H318, H334,
H317, H340, H350,
H360FD, H335, H372,
H400, H410
Concentration limits:

>= 5 %: STOT SE 3,
H335;

M-Factor - Aquatic Acute:
10 - Aquatic Chronic: 1

For the full text of the H-Statements mentioned In this Section, see Section 16.

SECTION 4: First aid measures

Description of first-aid measures

General advice

Consult a physician. Show this material safety data sheet to the doctor in attendance.

If inhaled

If breathed in, move person into fresh air. If not breathing, give artificial respiration.
Consult a physican.

In case of skin contact

Wash off with soap and plenty of water. Consult a physician.

In case of eye contact

Flush eyes with water as a precaution.

If swallowed

Never give anything by mouth to an unconscious person. Rinse mouth with water, Consult
a physician.

Most important symptoms and effects, both acute and delayed

The most important known symptoms and effects are described in the labelling (see section
2.2) and/or in section 11

Reproductive toxicity (Category 18), H360FD levels of 0.1% or higher. z of any k a dieal add 1al tr 2oa

Long-term (chronic) aquatic hazard (Category 3), H412 No data avallable

For the full text of the H-Statements mentioned in this Section, see Section 16. SECTION 3: C Tth on ingr
2.2 Label elements 3.2 Mixtures

Labelling according Regulation (EC) No 1272/2008 Formula ¢ Crak07

Pictogram Molecular weight : 294,18 g/mol

Signal word Danger Katayama- 244520 Page 2 of 11 Ky M09 P 3 of 13
Kamystia- 244530 Page 1 of 11 T e aniench tis of Merck operates s iipor B The life science business of Merck operates as MilliporeSigma |

the US and Canada the US and Canada
The life sclence business of Merck operates as MilliporeSigma In

the US and Canada
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3. Minimize (or control) the risks of the hazards
Waste Management

Hazardous and biohazardous waste has special guidelines for proper disposal. Itis important to properly
dispose of waste to ensure human and environmental health.
Waste can be classified as either hazardous or biohazardous.

How to Properly Dispose of Chemical Waste

Aqueous Waste Organic Solid Waste Special Cases
{<407% Organic Chemsicals)  {>40% Organic Chemicals)
1. Lightly Contorminated 1. Sharps e ——
= No visible loose powders fe.g. necdies, N~
* Coliect i unlabeled green razor Shades, e2c.)

ik

ool o s 2 frstpenic Orddioe Dispose of all waste (hazardous,

£xomples: CoONtaines

®

e . T - chemical and biological waste)

* LOOse powders Perossdes, chrounates, fic

Sy rdomtoret ok e properly and according to

Lepriples = Comtact Xen Greaves and
Used filter poper, urmwanted Mike Dymarshi
saomples, heavily comtaminated

S e o " instructions

LAM, nSu U, HF, Piranha, «tc

2. Newutral (p¥ ~4-10)

2. Basic (pH > 10)

A Note on Labeling: 3. Silica gel ,

o Indicate the = Dispose o separate contaner 4. Mercury Thermometers
CoTRON i the = May not be combined with » Lab(f('d sepaeate
S3posal contain other types of cheamical wastes ::::::-

Wiite out o

deal R 4. Chemicals in o commercial bottle container

f the contee Undomaged bottie:

rraxture of cherracal Dispose in oviginet bottie f\ 5. Any wroniwm, thoricom or

ndicate the magor {no iobel necessary) mercury containing
nponents and b Dormoged bottic : compounds

he most hazardou PLICE i secondary Consanes = = Contact Ken Greaves and

nponentis)

with a waste Lbbel Mike Oymarsia -

This document wat crectied by Green Themittry Inltictive (GCH) in portnership with Envircomental Health ares Safety (EHS) < =
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What’s Wrong With This Picture?
| ] Y ———

y '§) DOUCHE
| DE
| i W | SECURITE
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What’s Wrong With This Picture?
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What’s Wrong With This Picture?
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What’s Wron

o \With This Picture?
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What’s Wron

o \With This Picture?
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3. Minimize (or control) the risks of the hazards
Laboratory hygiene

* Keep your workplace tidy

 Clear up waste, deal with washing up and put things
away as you finish with them

https://lab-training.com/2015/12/05/laboratory-
accidents-prevention-your-top-priority/

* Make sure everything is safe before you leave things
unattended

A Cluttered Lab is a Dangerous Lab! Keep your lab
clean!

https://www.greelane.com/fr/science-technologie-
math%C3 %A9matiques/science/important-lab-safety-
rules-608156/

<
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3. Minimize (or control) the risks of the hazards
Laboratory hygiene

* Never eat, drink or smoke in a laboratory
* Never apply cosmetics

* Never touch your face, mouth or eyes

* Never suck pens or chew pencils .
&
* Never use cell phones and/or 9 3
earbuds/headphones L -
* Never Engage in practical jokes \ %
[ 1o

Professor Glickman, the lab practical joker,
deftly places a single drop of hydrochloric acid
on the back of Professor Bingham’s neck.

-

The tavomél;lte Bgracttihcal Joke amongst =
. . - . . . . . g ng eo s e
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4. Prepare for Emergencies from Uncontrolled Hazards
What to do???

The best measure to take in order to protect yourself _

and your colleagues is to be prepared. There should QNS L i awp cove
be Standard Operating Procedures (SOP) for this type “Rq@‘zé' s e
of situation in your Iag. v :

I'M ADOCTOR AND 1D
BE GLAD TO PERFORM THe
HEIMLICH MANEUVER ON You

e Recommended Safety Equipment

e Exits and Emergency Drills

e Emergency Response
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4. Prepare for Emergencies from Uncontrolled Hazards
In case of an emergency...

FIRE * Know the locations of:
NKET

fire extinguisher
fire blanket
body shower
eyewash station
first aid kit

V¥

Know Your Surroundings

Raising confidence in quality measurements from soil laboratories in Sub-Saharan Africa | Dakar, 23-27 October w
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4. Prepare for Emergencies from Uncontrolled
Hazards

Special Considerations

e Fires o
 Spills - INCASE
. OF FIRE,
* Gas cylinders TAKE
* Electrical equipment STAIRS
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3 4. Prepare for Emergencies from Uncontrolled Hazards :
Fire ——

It's just

_ like squirting P
liquid cheese

1. Avoiding Fires on nachos. /||
Flammable substances :

* Use minimum quantity

 Store in special storage cabinet
* Use temperature-controlled heating sources

KNOW HOW TO USE A FIRE EXTINGUISHER
FOLLOW THE *P*A*S*S WORD

*PULL *AIM *SQUEEZE *SWEEP
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3 4. Prepare for Emergencies from Uncontrolled Hazards
Fire

2. Fire Safety
Make sure that you know what to do :

* If you have a fire
* If you hear a fire alarm

e A member of staff must attend fire
training annually

KNOW HOW TO USE A FIRE EXTINGUISHER
FOLLOW THE *P*A*S*S WORD

*PULL *AIM *SQUEEZE *SWEEP
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& 4. Prepare for Emergencies from Uncontrolled Hazards :
Fire

Emergency Response

* If your clothing catches on fire, drop
and roll to put out the flames

* Immediately notify your supervisor of
the incident and report it

KNOW HOW TO USE A FIRE EXTINGUISHER
FOLLOW THE *P*A*S*S WORD

*PULL *AIM *SQUEEZE *SWEEP
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4. Prepare for Emergencies from Uncontrolled Hazards
Report it!!!

A raa When a accident occurs, it must
M5 " Jl be recorded in the lab register.
== \ The main purpose of the register
¢ isto track an exposure in case of
~ future illness/injury, and report
It to your supervisor.

SEE A HAZARD:

= "“- N j‘l
_A \ =
o

= :7 U

REPOR

& o fh et e e A4 e 0

EXPLAIN EXACTLY WHAT HAPPENED.

N
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Last, not Least.......
Create a Laboratory Safety Manual

Writing a clear and concise policy
regarding all lab rules and best practices

: * New staff members read the manual and
- B ask that they sign it

- s
‘e
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What’s Wrong With This Picture?

What are the hazards? = Who might be What are you already What further action do you Who needs to carry When is the action Done
harmed and how? doing to control the need to take to control the out the action? needed by?
risks? risks?

\ i / > A N
e, V,,; . .' 4 . A SONT Z - = = 5 | - y
= 778 | ' 2 55 < e / Jay | :
- v:’fz«" % / E = 2 3 X y 7 .. gy 3 i
= — atio S : =
e . ; u 4 — U e l
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Thank you

"They hate it when you carry the testtubes that way."

tjw ,, Levee Levee
@ . GLOSOLAN ™, _° AFRILAB ™, @

L X
Institut .- Recherche \ / . -
vous '« Développement ﬁSOiIFER ! GLOBAL SOIL LABORATORY NETWORK AFRICAN SOIL LABORATORY NETWORK GLOBAL SOIL
FRANCE . —
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