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Index The first step focuses on getting a clear picture
of the processes in the enterprise as well as the

GIZ Chemical Management Toolkit in different chemicals used therein. This includes

brief the elaboration of a detailed chemical iovent

_ _ ry. With the help of this inventory, the ente
The GIZ Chemical Management Toolkit refers  prise will be able to get a full picture of the

to a number of practical measures that-ente situation with regard to the use and flow of
prises can undertake on their own to implement chemicals within the emtions, while identif
practical and successful chenmzalagement ing redundant products, unknown substances,
in their operations. This toolkit is primarily expired chemicals or very hazardous substan
meant as a ready reference and guidance for  gg.

managers, supervisors as well as wankers i Based on the inventory, the enterprise will be
volved in the various aspects of properlyma  aple to apply a simple assessment tool td-ident
aging chemicals in an enterprise. fy hazardous chemicals and categorizeliese
The implementation of the diféert elements their level of hazard so as to allow for aiprior

of the toolkit, with links to the management of  tization of possible followp action.
production, environmental health and safety ~ As a second step, the toolkit will guide the e
and organizational improvements, will allow the terprise towards identifying critical areas and

enterprises to improve their productivity and situations with regard to the handling of ¢hem
reduce costs through an improved use oh€he  cals and cost savingsveell as to decide on the
icals. In adtion, the enterprises will benefit proper controls and intervention methods to
from organizational improvemerds them- address these areas and situations. This step
plementation of chemical management el also includes the elaboration of action plans

ments helps to establish means for better inte  pased on clear and verifiable goals, which allow
nal communication and to set clear respdnsibil  the enterprise to easily implement and wonit

ties as well as laying the foundation itk the progress of improvement measures, for
plementation of certified management systems example technical controls, organizational

for quality, environment and health & safety.  changes and training. The third step focuses on
Implementing the chemical management will  the implementation of measures, which will

i mprove the enterpri s egidyth?énfedrizds & taénchSntofaednth and
environmental performance by addressing i ous improvement of chemical ragement,

sues of safe handling and dsspf chemicals planning, implementing and evaluating actions,
throughout the enterprises. communicating and rewarding results, menito

Being in line with international conventions and jng results and establishing new targets. The
recommendations (such as ILO 170 on Safe  toolkit looks at both the safe handling ofiche
et o (0 110 Gl 00tk e s s o

the basis of many national legislations and hazardous omsein the enterprise.
common codes of conduct, theplementation To further support the gradual implementation
of the practical GI1Z Chemical Management of the approach, the GIZ Chemical Manag

approach allows the enterprises to strive for ment Toolkit provides readily usable tools and
compliance with the respective national legal  references (in form of handouts) for each step,
requirements as well as for meeting customer  sych as inpututput analyses of production
requirements with regard to the sound handling processeaising safety data sheets, doing risk

of chemicals. assessments and identification of recommended
Inorder not to oOovVer st raada8sbssitg@@sting dbihtrel agprodctes S
financially and technically, the GI1Z Chemical (based on the ILO control banding principles),

Management toolkit guides the enterprises and systematically planning, monitoring and
through a stefo-step approach towards documenting improvement measures.
achieving sound chemicals management. Some Enterprises have the option of either applying
enterprises may have several of the chlemic the toolkit on their own or seeking initigl-su

management elements already in place. Such  port from an external trainer/advisor, who acts
enterprises can use the guide to evaluate the  as a guide and coach to the enterprise company

existing elements for possible gaps and scope  throughout the stepy-step implementation,
for improvement.



enabling the enterprisesctintinue to apply

the GIZ Chemical Management Toolkit on
their own thereafter. Smaller companiescparti
ularly if they are located in close geographical
vicinity (e.g. in industrial clusters or estates)
can also consider a group training/guidance
approah. Such training is organized in the
form of several short training sessions, spread
out over a period of about six months.

Each training session combines-based

learning to familiarize the participants with the
individual tools, followed by theactical appl
cation of these tools in the respective e@amp
nies under the guidance of the trainer(s). Each
session consists 0B1l ¥z days training in a
classoom settings and 1 ¥2 days application

in the company. However, the modupar a
proach allowa flexible adaptation of the times
to suit the participating companies (e.g. evening
sessions, weekend sessions).

The approaches and concepts presented here
have already been implemented successfully in
enterprises in Indonesia, India, Bangladesh,
Vietnam Egypt, Morocco, South Africa, Chile
and Colombia.

Be ready for
change

Understand/
review the
situation

1

E\{aluate and 6 Assess hazards/
Integrate CHEMICAL 2 risks, losses
MANAGEMENT
CYCLE
OF CHANGE
Impllement. 4 Analyse causes
corrective action and gaps
Develop and
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Going into action

You will now take the first steps towards
chemical management in your company and
start creating the fundament for your dhem
cal management system. During these steps
you will find aswers to questions such as

1 What chemicals do | use in my camp
ny?

1 Where are these chemicals present and
used?

1 How do | get more information about
thesechemicals?

1 Are there any areas for immediaite i
provement?

1 Where can | save money fram i
proved handling of chemicals?

Index

What steps are involved?

To answer these guestions and create the

T Which of these chemicals are tdhzar

ous?

1 How may these hazardous chemicals
affect me/other workers?

fundament for the chemical management,
we suggest that you will go through all of
the following steps:

Step

Activities

Step 1

Understand and review the
situation in your company
and systematically identify
and document all chemical
substances stored and in useg
in your enterprise

1
1

Conduct a material flow analysis

Identify and quantify the most important Nen
ProductOutputs (NPOSs) in your factory, with
special focus on chemicals used

Identify areas, which may need immediate atte
GA2Y 0GK20G aLlRdaasdo Iy
Document your findings in such a way as to alls
your colleagues and workers to participate in th
process

Identify the chemicals stored and in use in the
different parts of your enterprise

Explore which information is already available {
these chemicals and what might be missing
Collect missing information on chemicals

Step 2

Identify and assess the ha
ards and risks of the different
chemicals

Categorizeéhe chemicals identified by type of
their hazard(s)

Collect andhnalyzeinformation on how the
chemicals are used in your enterprise
Assess the hazard and risks

Consolidate your chemical inventory

Step 3

Create a structured info-
mation base in form of a
chemical inventory

Enter the data in the form of standardizedor-
mat

Complement the documentation, adding missir|
safety data sheets

Develop procedure(s) for updating and maintai
ing the chemical inventory

Identify hazard groups and recommendeahtrol
approaches




Index

PRACTICAL TIP

What you will get out of this module

At the end of these first steps your company
will have

R a documentation of processes an
material flows in your factory, iind
cating various neproduct outputs
(as possible starting points for- i
provement)

a comprehensive inventory of the
chemicals used and present in yg
company

a ready overview over the chemig
categorizednd classified by their
hazards and severity of hazards
a list of areas for immediate i
provement

These results will form the first elements of
your chemical management system, on the basi

of which you can plan, implement and monitor

u Often the information about chemica
present and inse in your company ar
data required to complete these step
may be scattered in small pieces aro
your company. The person or déepar
ment in charge of purchase may hav
certain information on the records, y(
laboratory staff will have other data
storel, your production manager will
know something about the chemicals
use, the person/department in charg
environmental, health and safety issy
may need different information about
the same chemicals, only the accour
can give you the latest damacan-
sunption and costs. In the course of
setting up a chemical managemest s
tem you willealizehat all these sea
tered pieces of information will be i
portant and helpful. Contact these pe
sons or try involving them into theopr
cess from the very beging

specific improvements in your company.
Having a good and comprehensive idea of the
chemical substances, knowing tttearactes-

tics, properties and hazards as well as-unde
standing their flow in your company will allow
you to assess the whole operating process and
decide which improvement measures will help
you to gain savings through the appropriate use
of chemicalsnd reduceisks throughout your
operation.

A comprehensive inventory and a detailed
flow chart of the process are very importar
preliminary steps for doing chemical ma-

agement

Understand/
review the
situation

Be ready for
change

=

corrective action

1

CHEMICAL
MANAGEMENT
CYCLE
OF CHANGE

4

Develop and
select measures

Evaluate and
integrate

Assess hazards/
risks, losses

6

2

5 3

Implement

Analyse causes
and gaps
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What can you do with the chemical
inventory?

Once you have established the chemical-inve
tory in your company, you can

(1) Improve the management of chemi-
cal stocks in your company.

Experience from the industry shows that good
and efficient management of stocks is a major
source ofost savings Keeping stocks often
requires space and binds working capital. The
chemical inventory will allow you to

1 Easilykeep the inventory of cheeals
in your companyp-to-date

1 ldentify neaexpiry or expired chemicals
and reduce losses due to the expiry of
stored substances (ogtock) or of poor
quality products because of using expired
input chemicals

1 Identify redundant products (i.ef-di
ferent chemicals being used for the
same purpose); lessteral is wasted /



lost by having fewer comtars in use
(open) at the same time

1 ldentify unknown substances, which only
take up storage space and dispose of
themproperly

(2) Enhance the general awareness and
knowledge about the chemicals in your

company

During the implementation of these steps in
this module you will collect and systematically
document further data on the chemicals used in
your company in the chemical inventory. The
chemical inentory will allow you to

1 Clearly identify hazardous and -hon
hazardous chemicals

1 Update the hazard and risk database on
chemicals

1 Better differentiate between the types of
hazards.g. physical (flammability, expl
sivity), health (carcinogenicity, toxiceto
production) and efironmental (bio &
cumulative, persistency, eco toxicity)
of the chemicals, using different in
house and external sources of info
mation. This in turn will help you to
gain a better understanding of what
may be required tminimizethe ex-
posure to hazardous chemicals in the
workplace, or reduce the risk and losses
from inadequate storage, their impact on
the environment as well as to take steps
towards preparing for a proper response
to possible emergencies involving these
chemicals.

1 Use a simple argtandardizegrocedure
for assessing the hazard and risks of
chemicals and identify priority areas of a
tion such as replacing hazardous with less
hazardous input chemicals

Avoid incidents and accidents due to ua-

wareness and lack of kneledge

(3) Communicating your performance

The better knowledge base on the chemicals
in use will allow you to be more awaire
banned or restricted chemidalst customers

in international markets will not accept, and
make necessary adjustments and thus e
harcing competitivenessghis will also reduce
the chance ofour products getting rejected
because of failing to meet certaiyer e-
guirements (which often spy chemicals

that should not based). At the samaente,

you can use these documents and records to
easily respond to inquiries from customers or
authorities with regard to the use and avoidance
of banned or restricted chemicals.

Once a comprehensive chemical inveot
ry is completed, it can be used as a
benchmark for making improvements on

a continual basis

(4) Start managing your risks

Only after you have collected and documen
ed all the relevant information in an ineent
ry sheet or similar form this will become a
powerful risk management instrument that
will allow you tominimize or completely
avoid your risks osite.




Understand and review the situation in
your company

Activities

Conduct a material flow analysis

Identify and quantify the most-
portant NonProductOutputs (NPOs)
in your factory, with special focus on
chemicals used

Document your findings in such a wa
to allow your colleagues and workers
participate in the process

Identify thechemicals stored and in u
in the different parts of your enterpris

Explore which information is already
available on these chemicals and wh
might be missing

Collect missing information on chem
cals

Index

Increase resource efficiency/Analyze
material flows and identify non-
product outputs in your company

Understanding material flows (particularly of
chemicals) in your enterprise and identifying
potential norproduct outputs will help you to
also discover various cost saving areas in your
company.

When we look at the production in our camp
ny, we usuallp€us on the final product. This

IS not surprising as it is this product we want to
sell and get a good price for. At the same time,
we may overlook the fact that many inputs,
which we use to produce this product, do not
end up in the final product and emqpas

waste, either in solid or liquid form, dissolved
in waste water or as air emissions.

By looking at the neproduct outputs (NPOs),
for all the inputs which do not end up in the
final product, you will be able to see yoor pr
duction from a differemerspectiveMost

NPOs are indeed waste and emissions, which
will negatively affect
The identification of NPOs will help you to
set priorities for which problems to solve
first. The systematic approach of doing so
will allow you t@wompile existing data while

10

at the same time bringing the necessities to
your attentionFor these steps,igttoolkit will
show possible ways of doing and how t do
ument your findings, so others in the company
can benefit from this information and can ge
involved. This step may involve discussions
with representatives from different production
areas, Visits to the site and reviews of existing
documents.

Figure 17 Simplified flow of inputs
and products in an enterprise

To identify these potentials for saving amd i
provement you can start by drawing a flow
diagranof the production in your company,
which will help you to understand where the
main processes antiterial streams occur and
where you can look for NPOs. The floa-di

gram shows the inputs e.g. raw materialk, auxi
iary materials (e.g. chemicals), water, energy and
other inputs as well as the intermediaté-pro

ucts and nomproduct outputs (NPOs) of at

least the main production process (see flow
diagram sample in figure 2).

When preparing the flow diagram, do not fo

get to indicate storage and transfer activities in
the diagram as well. You can still further refine
the streams later on, for example bgking

down raw materials into further categories such
as more specific raw materials, chemical groups
or individual substances, auxiliary material, etc.

PRACTICAL TIP

It is always beneficial to involve otk
people in your company in preparir
or reviewing the flow diagram, lgrin
ing together a wide scope of ekper
ence and knowledge or verifying th

fi

ts



] | same with a site visit \ There are several different methods and ways
To check whether your flow chart contains  of preparing such a flow diagram. Whatever

all relevant information, ask yourself the method you finally decide to use, make sure
following questions: that you are able to identify a large variety of
NPOs.

Typically, you will find NPOs with regard to
electricity, heat/stegrmprocess water, ravam
terials and chemicals inputs. For the purpose of

T Can/Do yourecogniethe sources of your
non-product outputs?

1 Have all important inputs in each produ chemical management we will focus on the
tion process been considered? chemical inputs and n@noduct outputs only.
T Have all intermediary products been ident
. Index
fied?
1 Have you been able to quantify inputs and  |dentify areas which may need imme-
outputs? di ate attesipotonno) nhot
1 Can you clearly assign costs to the differen .
NPOs? Some owners/managers of companies that

have given little attention to chemical manag
T Are there any information gaps, for which  ment have told us that they need to see the
you may need to collect further mfo shortterm benefits of such efforts before they
mation? would be convinced of the merits to ihtiese
and effort in establishing chemical manag
ment. For such reasons, the identification of
Ohot spotsd can bm a pr e
proving the handling of chemicals in yquir o
eration. This can easily be combined with the
activitieddescribed istes 1 or 2.

Raw grey cloth
50 kpiday

\  —
- Hot waste water (90%)
Water 20 kg cloth Was| o h =
Energy 1 Kiihg cloth] | g e e
Chemicals 10gi nergy (100
e
Pre-treated cloth
Qo —_—
Water 20likg cloth ) Hot Waste water [35%)
Energy 1 KWhikg clothl . Dyeing and with 40% of chemicals
Cleaning Water 20liday washing 100% cleaning water
Chemicals Sg T Energy [ 100%)
o .~
dye cloth
—— —_—
Fresh air = Drying Staam
- dry*cloth —
E : Cloth and ¥
nergy 5 oth and Yarn rests
Yam Cutting and Damaged Buttons
Buttons sewing Broken Neadles
Heedles Energy (100%)
Accessoires \ J

Figure 2 - Sample flow diagram of a T-
shirt production process. NPOs are in
red, inputs in blue and products in green



OHotspots6 ar e areas where
(1) Obvious economic losses due to inefficient
storage, handling, use and/or disposal ofichem
cals and where immediate improved practices

could lead to cost saving and/or

(2) Immediate riskefr wor ker sé he
ty and/or the environment linked to the handling
of chemicals and where potential harm to the
workers and/or environment can be reduced.

Look specifically at how chemicals are being
treated in the production flow, involving-pu
chase, storage, handling and processing with the
aim of spotting inefficiencies, wastage, losses an
ri sks. l denti fying suc
allow you to initiate first improvements but will
also help you teensitizgour colleagues and/or
workers to chemical management. This will set
the path towards a more systematic approach for
chemical management, which leads to a change
in company culture and helps to move towards a
process of continual improvement, not only in
the area of chemicals.

PRACTICAL TIP

u For the walkhrough for identifying
hot spots,

1 Team up with colleagues and cc
workers and conduct the walk
through as a teaétwo pairs of
eyes see more than one

1 Do not only rely on your owrbe
servations buhvolve workers an
clarify the situation esite

12

lydoeun tmafyy iobg eawéd deal i n
spotso

Prepare or take an existing
ground plan of your corap
ny, showing the internayia
out as well as parts of the
close outside area. Mark th
sectiongdepartments, pr
cesses where chemicél-su
stances are stored and/or
used. It helps to go to the
different areas and verify tf
information on the spot,
involving the staff at site.
Important: Do not forget

Example
of ground
plan in
figure 3

in-house disposal areas,
waste yards or areas for
waste water containing
chemicals!
With your drawn ground
plan, conduct a watkrough
of your entire operation,
following the flow of chem
cals through the different
steps of purchasing, delive
storage, handlingrocessing
and disposal
Write down you obseav Sample
tions on a separate \weor worksheet
sheet noting all situations D .
where you se|gswalk
Also mark these in you T ——
g

ground plan HO No

18b
Review your findings initi- | Sample
ate corrective tion (see Action
sample action plaiontd | Plan see fig
forget to monito& follow- | 4

up

not



Dye kitchen

Drying

Printing area

2; i
Printing Product
cloth

storage

Coloured
cloth

Figure 3 - Sample ground plant
of a textile manufacturing com-

pany

You can use yoground plan to add additional
information or details (e.g. marking hot spots
with an X)d also think about preparing additio

al plans only showing specific parts, sections or
processes in your company.

PLAN, FOLLOW-UP AND CONTROL CORRECTIVE ACTION

Figure 41 sample of an action
plan for hot spots

13

Department/Section STORAGE Sheet 1 ‘ of | 1
Area/Place of work: Powdered chemical store Period (year, month, day) 2010-09-15
No. | Hot spot/ Observation Proposed measure Responsible To be Results | Remarks
person completed | Achieved
by date
1 Chemicals spoiled by rain water | Repair leaking roof part near Store-in- Sep 30
entrance door charge
Check for leaks in other areas Store-in- Oct 15
and repair charge
2 Bag with powder chemicals Move bags to pallets in X area Store-in- Sep 30
stored next to light switch charge
3 Torn bags in delivery area Advise workers to check and Purchase-in- | Immediate v Called supplier to inform about torn
report any torn bags on delivery charge bags; requested to pay special
attention to quality of bags
4




Index

Identify and document all chemical
substances stored and in use in your
enterprise

You can already start this gp@pallel to the pr
vious activities. While gathering information
about the material flo
you can collect information on different
chemicalsised or present in the different parts

or production steps gburcompanyThe sg-
tematic dentification of all chemicals will allow
you to establish a standard inventory, based on
which you will be able to carry out a rsk a
sessmemf each chemical present in dom-

pany and rank the chemicals according to their
hazard potential. Having cohegl all then-
formation requed in these steps, you can then
manage losses and risks, thus improving your
company®ds performance.
To create a chemical inventory, first investigate
what information already exists within your
company regarding chemicalsgmeand used,

for example purchase orders and records, stock
control cards, production plans. This docuament
tion provides good starting point. Also take a
look at the flow diagram and ground plan to
compare or complement the information on the
chemicals your company.

14

PRACTICAL TIP

u Be aware that chemicals can be:

1 Individual substances or mixtures
(formulations), which can be releg
asvaporgduring the handling of
formulations or products

ot s

1 Generated during work activities
(e.g. dust, fumes fronelding) or as
result of chemical reactions

1 Used as auxiliaries (e.qg. fats, liqud
dyes, paints, adhesives)

1 Used for other purposes thaw{pr
duction, such as for cleaning kvor
places and maintaining machine
(e.g. detergents, disinfectants, so
vents, ds, greases)

1 Found in final products (e.g. leath
textiles, panels, bricks, etc.)

Review the different sources of information on
the chemicals in your company (e.g. purchase
orders, production lists) and start preparing a
chemical substances kstding those you have
found during the walthrough. There is nosp
cific format for how to prepare the list, but we
suggest that you use the sample format as shown
in figure8. This format of an inventory list will
allow you to compile the information and data
which you collect during the next steps into one
single list.

At this point you will already be able to indicate
the name of the chemicals as stated omits co
tainer ompackaging (or as referred to in your
company) as well as the place where chemicals
and their waste can be found in your company
(e.g. process, department, and store).

As a good practice, every chemical substance
should be clearly and easily identififdylex-
ample by clearly understandable labels on the
container or packaging. This also applies fier co
tainers which are used for temporary storage,
such as for mixing or-luse transport.



PRACTICAL TIP

u You may come across chemiclad su
stances thatou cannot ideify imme-
diately Assign a temporary name (¢
Unknown 1 Unknown 2) toliese
substanceis your inventory table.
Write this temporarily assigned nar
on a tag, andttach the tag to the
chemical container in the factory to
allow for followup at a later stage. B
sure to specify in the map the physig
location of these substances within {
factory. Quite often somebody in yo
company may Kknow
chemich If not, you may have &oe-
lyzethe chemical, so as to find out h
the chemical needs to be disposed

it is not of further use to your compa

Figure 5: Label also unknown chemi-
cals in your company during your in-
ventory activities (Source ILO)

Index

Identify and assess the health
hazards and risks of the dif-
ferent chemicals in use

Activities

1. | Categorizéne chemicals identified by
type of their hazard(s)

2. | Collect ané@nalyzénformation on how
the chemicals are used in your enterp

3. | Assess the hazards and risks
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4. | Consolidate your chemical inventory

5. | Determine the recommended control
approach

6 | Segregate hazardous from non hazar
waste

At this point, you havalready completed a
substantive part in the preparation of therche
ical inventory. You know which chemicals are
present in your company and where these can
be found. You may also have identified first
points for improvement already such as in
terms of ensing systemati@belingof cheni-

cal containers or clarifying on unknown dhem
cals.

Index

Categorize your chemicals by type of
their hazard

Not all of the chemical substances which you
have identified have to be hazarddiezad-

ous chemicals are defined as chemicals which
have an inheremtropertyto cause harm either

to humans or the environment and/or cause
damage through fire, explosion or through co
rosivity or toxicity. These usually require special
procedures for safeandling.

As the data on hazard/safety of the chemical
represents key information for proceeding with
the assessment and management of chemical
risks, do not proceed unless you have obtained
and documented this information. Getting such
reliable informatin may sometimes be very

tricky, but there are several sources afinfo
mation.

Index

Use different sources of information on

chemical hazards
Index

1. Labels, markings, pictograms or oth-
er indications on the chemical contain-
ers

As per international practice and maeo
mendationchemical containers and packaging
should allow for clear identification of chemical
substances. The manufacturer should also ind
cate whether the substance you ugebetsez -
ardous and may pose a risk, if exposed to



humans or the environment or accidentally

releasedror these purpose different intern
tionallystandardizelhbels markings, sy-
bols riskphrases or hazard statements are

commonly used by chemical manufacturers and

suppliers.

To read more about common

Symbols used inabeling hazardous
substances in the EU

and about GHS pictograms read:

m Pictograms used according to GHS

Figure 6: No chemical container or
packaging in your company should be
without a label

Remember

Ensure properlabeling of chemicals that
are stored and used in your operation is a
critical aspect for achieving optimal use
and determining the steps to be taken in
case of accident or emergency
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In addition to symbols and pictograms, markings
and labels may also contain various abbreviations
such as risk or safety phrases. Risk Phrases (R
Phrases) refer to a systerstahdardizedbbe-
viations and number coding for describing risks
associated witchemicals; safety phrases (S
Phrases) are similarly structured but describe
recommended safety measures. The system of R
and Sphrases has been developed aneimpl
mented in the European Union.

In the European Union the- and Sphrasesvill
gradually (until 2015) be replaced by hazard (H)
and precautionary (P) statements in line with the
GloballyHarmonizedSystem (GHS) for classif
cation andabelingpf chemicals.

See figure 7a below for an example of an
EU/ EC label and figure 7b fone of an EU
GHS label.



EU/EC label

Example of Methanol

Symbols
|

R/S phrases

MO METHANOL
A N 3 | ez wekano

R 718.36/37-45

pro analysi

Methanol

2ur Anlyse

Methanol

or an

Méthano| =.

pa

Alcole metilico =

pa

Metanol =

pa. =

Metanol %

pa =

Methanol =

pro analyse. =

ACS,ISO Reag. Ph Eur

e

1 Darrsiad, '

Toh 008151 72 3420 MERCK

——— . Nt v o oSty
e A e A

UN 1230

Indication
of danger

Figure 7a EU label

EU-GHS label

Example of Methanol

Signal word

Pictograms
draft 1.06007.1000  31.12.10
05y, LiChrosolv®

et s - Reag.Ph Eur

e Methanol

gradient grade for liquid
chromatography
Méthanol

Alcole metilico
Metanol

[N

i

LA

fed FER

Merck KGaA L
WMERCK

64271 Darmatat, Germeny
Tl +49(0)6 151 72+2440 !
e morch.de i

UN 1230

IMO: MET!

1640 oL
[}

vlowsd,

statements

[ Hazard/precautionary

Figure 7b GHS label

To learn more about codes ofPRrase
go to

Overview of R and S Phrases

L]
L]

To read more about H statements go-

GHS hazard and precautionary

statements
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Inaex

2. Safety data sheets

A chemical safety data sheet (SDS), formerly also
known as materiahfety data sheets (MSDS), is a
document which lists the properties of a particular
chemical substance or mixtheese sheets are a
widely used system for cataloguing information
on chemicals, chemical compounds, andichem
cal mixtures and provide infoima such as



potential hazards associated with a particular| § NIOSH/ www.cdc.gov/niosh/ipcs/icy
material or product and instructions for the safe WHO tart.html
use. (multilin-
gual safety
The safety data sheets are a ready reference an cards)
guideline for you, your workers and emergency I
personnel on how to handle or work with that | 1 Internet | www.ilpi.com/msds/
substance in a safe manner. These also includg Resources
information on physical data (melting point; boi for MSDS

ing point,vaporpressure, flash point, etc.), ghy
ical state (liquid, powder, pellet, gas) toxicity,
health effects, first aid, reactivity, recomirend
tions fa storage and disposal, protectivepequi
ment to be used with this specific chemical, and
spilthandling procedures in case of accidents.

The formats of these sheets can vary from source

to source within a country depending on national
requirements. As the case of labels and kaar
ings, there is a move towastandardizinghe

different chemical safety data sheets (SDS) in line

with the Globall{Harmonizedsystem (GHS) for
classification arndbelingpf chemicals.

Or check the websites of your chemical supplier
or respective chemical manufacturer.

Read more about:

International Chemical Safety Cards

(ICSC)
m Pesticide Data Sheets (PDS)

m Oral and written instructions

In many countries, e.g. EU, USA, chemieat
ufacturers or suppliers are required by law to

Remember

provide safety data sheets for chemicals along
with the chemicals. Ask your chemical supplier
to always include this information when delive
ing the chemical to you or to provide you with
the latest versmoof the safety data sheet.

In case you do not have information for
each chemical in the form of a safety data
sheet (SDS) or need further information,
contact your chemical supplier

To learn more about structure and content of a
safety data sheet, go to:

Overview of Safety Data Sheet ne

PRACTICAL TIP

tent and structure and how to use
the information

[]

Index

Make sure that all chemical containg
are checked for propkabeling mark-
ing at the time of delivery or purchag
Include this as a specific requiremer
into your purchase orders

3. Useful internet resources

In addition, you find useful information on
chemicals on the internet. For example, check
with sites such as

1 SIRI www.hazat.com/msds/ind
MSDS h- ex.php
dex

1T MSDS www.msds.com/
Solution
Centers
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Training of workers for understanding labels,
handling chemicals safely and (what proe
dure to do) if something goes wrong, is a
crucial prerequisite for any progress in the

proper handling of chemicals

Review the information available and verify
whether the specific chemical poses any physical


http://www.hazard.com/msds/index.php
http://www.hazard.com/msds/index.php
http://www.msds.com/
http://www.cdc.gov/niosh/ipcs/icstart.html
http://www.cdc.gov/niosh/ipcs/icstart.html
http://www.ilpi.com/msds/

(e.g. flammability, explosivity), chemical deorr
environmental

siveness,

reactivity),

health/safety hazards.

phrase or kFstatement code) or longkrscip-
and/or tion of the hazard itself (in column 5).

If so, enter the information into your inventory
table. In the sample inventory table, see figure 8,
you can either just tick the respective hazard (see Quick guide to the sample inventory and

column 6), and/or include an abbreviation (R

control approach tableas shown in fig 8

Column 1 | Areal/process | Indicates the location or part of your company where this chen
used or stored. If the same chemical is used in several differer]
es, add additional lines.

Column 2 | Name Enter the name of the chemical as it is known and used in yo{
company. If you use a colloquial name, make sure that you u:
additional refence which allows for outsiders to determine the
chemical, for example a CAS Number (The Chemical Abstrac
vice- CAS number is a unigs&ndardizedumeric identifier, de
ignating only one specific chemical).

Column 3 | Price/Supplier| Enter the pricefdhe chemical e.g. 25 US$/kg and the name of
supplier

Column 4 | Safety Data If the safety data sheet is available in your company, indicate t

Sheet this field e.g. by oOoyesoO6 or
whether the safety documeitatior your chemicals is complete
and/or where further information needs to be obtained.

Column5 | R-phrases/ Enter thestandardizedbbreviations/codes for the different hazal

hazard stat types, which you can find in the safety data(8i28) In Annex 2
ments you can crossheck the meanings of e&h h r acde. 6 s

Column 6 | Hazardtype | You can use these columns for a general overview of hazards
ated with the chemical.

Column 7 | Hazard group | Using annex 4a, you can identifynémeard level of chemicals whic

(inhalation) you may be exposed to by inhalation. Once you have identifiec
hazard group, enter the letter code here. Looking at this colun
will be able to immediategcognizéhe most hazardous chemical
in your company.

Column 8 | Hazard group | Using information in annex 5a, you can identify the hazard leve

(skin) chemicals which you may be exposed to by skin contact. Once
have identified the hazard group, enter the letter code here. L
at this column, you will be able to immedietelygizethe most
hazardous chemicals in your company.

Column 9 | Amount per Verify whether your company operates in batches or continotot

batch/task cesses and check the usual amount of the chemical used per |

day. If the quantities used vary dayby-day basis, take the large
guantity used in the course of a year.
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Column Dust- This characteristic of the chemical will allow you to determine |
10 ness/volatility | likely the substance is to be released into the ambient air of the
workplace. igh dustiness (for solid chemicals) and volatility (fo
liquid chemicals) implies higher probability of exposure tothis {
stance.
Column Quantity on It is important to differentiate between splashes on skin or-imm
11 skin sion of skin
Column Duration of It is important to differentiate below or over 15 minutes exposu
12 exposure on | per day
skin
Column Control g- Once you have completed the risk assessment process, you W
13 proach or co- | able to determine what kind of controthmd will be appropriate tq
trol method contain the risk of the specific substance.
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1 2 3 4 5 6 7 8 9 10 11 12 13
Area/ Name Price/ SDS R-phrases/ | Hazard type* Hazard | Hazard | Amount per Dustiness/ Quantity | Duration Control ap-
Process . Yes/ Hazard group group batch/task volatility on skin of expo- proach

Supplier tat ¢ K
No statements Inhala- SKIN Su-re on Inhala- Skin
P H tion skin tion
Dye Acetic 81 Liquid
kitchen Acid Yes R10,R35 ¢ E Medium Medium
Dye C.| Basic R22, R41, . Liquid
kitchen | Yellow Yes R50/53 B i 7 kg Medium Medium
Dve C.I Ree-
kitcﬁen tive Yes R42/43 C C 3kg Medium | Solid Medium
Black 5
2 Solid
Printing Naph- Yes R20/22 R50 B - 85 kg Medium L
ow
thol
Sodium Solid
Printing | Hydrox- Yes R35 C E 10 kg Medium L
ide ow
R20/21/22
R40, 101
Storage | Aniline Yes | R48/23/24/2 D D Remaining Liquid Low
5 stock
R50
Citric Medium Solid
Yard Acid Yes R36/37/38 A - 250 g Medium
Printing knLc:\r/]v-n 1
un-
Storage Known 2

Figure 8 - Example of an inventory control table in a textile company (* P= physical, including
flammability and explosivity, H= health, E= environment hazards)
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Index

Assess hazards and risks of chemicals in
your company

At this point you will haveategorizethe
chemicals as being hazardous and non

In many situations, we may be exposed to two
or more chemicals at the same time. Time co
bined effect of this multiple chemical exposure
may result in a graveffect on our body, for
example due to a reaction of these chemicals in
our body.

hazardous as well as having an overview over
the prevalent types of hazard(s). Depending o
the size of your company and the number of
chemicals in use, this process willdaket

two to three weeke complete

As a next step you look at the different overall
categories of hazards and get further-info
mation on how these chemicals may aftect

or the environmenEor example, in case of
their potential effects on your health, you have
to look at whether and Wwoyou are getting
exposed to the chemical substances.

Index

Understand chemical exposure and toxic
effects of chemicals

Chemical Exposured i g
which a chemical agent is present and a persd
comes into @ntact with this agent. Hazardous
substances may enter the body through the
lungs (inhalation), the skin (absorption) and /
or the moutlor stomackingestion). Most
commonly, we are exposed to chemicals
through skin contact and inhalation.

Different subsinces can cause harm in diffe
ent ways. Some chemicals are more hazardo
and can cause more harm than othersxfor e
ample weak and strong acids). Exposure to
some sustances may result only in minoirit
tion of the skin, while others cause severe burng
greatly damage trespiratory system or even
result in death. Someffects on your health
appear immediately (e.g. acute toxicidy: cy
nide poisoning) while others may only become
apparent after several years (e.g. chronie toxig
ty: lung cancer causeddaspestos).

Whether chemicals pose a higher risk than ot
ers mainly depends on a combination of facto
such as (1) how hazardous the chemical itself
(2) what quantity is used or may be released,
and (3) in which way or under which condition
thechemical is used or handled as well as ho
often and how long we might be exposed to th
chemical.
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Typical categories of how chemicals affect our
body

Causing irni-
tation

Usually affecting skin (e.g. dan
titis), eyes and respiratory tract
(nose, throat, airways, inner lur]
with symptoms such as coughir
shortness of breatbgdema

Allergies Usually affecting skin (pimple)
and respiratory tract (urge to
cough)

e caio v | Interferencavith oxygenation of

sl G 2e | body due to low level of oxygen

ation) in breathing air or direct effect ¢
chemical on bo|Nn

transport oxygen

Systemic po-
soning

Adverse responses induced by
chemicals (e.qg. liver injury, linte
ference with functioning ofdki

ney,mpairment of the nervous
system, sterility, miscarriages)

Cancer Usually longerm exposure cau
es uncontrolled growth of cells,

resulting in cancerotiemors

Damage to
unborn fetus

Interference with development |
the normafetusdue to chemical
expasure

Toxic for re-
production

Change in the genetic material
to exposure to chemicals

Dusty lung Deposits of small dust particles
the inner lung gradually reducir]
the capability of the lungs to-a
sorb oxygen, leading to shortng
of breath andnore severan-

pairments of lung function




Source: ILO Safety andH ealth in theUse
of Chemicals atWork

Index

Assess the health hazards and risks

Using the proper information on potential risks
will help you to diminish risk situations. If you
assess your risks, then you can control and
manage these better.

You do not need to be a chemist to get all the
right information you need for risk assessment.
Your inventory table and the control banding
methodology will support yoLo identify

which chemicals or situations you may have to
look into as a priority basis, you can rank the
chemicals according to their potential fos-cau
ing harm.

Control banding methodology

In order to determine the potentiaf
chemicalgo cause health harm by irdral
tion and skin contact, you can use the fo
lowing three chemical risk assessment tools

 COSHH ESSENTIALS, developed
by the Health and Safety Executive
(HSE) in the UK

ILO International Toolkit

EMKG? developed by th@ermanFed-
eral Institute for Occupational Safety
and Health (BAuA)

In these tools, chemical substancesate@-
rizedin different hazard group&-E), deped-

ing on their potential for causing helaéim as

a first step to determine the appropriate control
approach.

= =4

Hazard groups | Risk (R-) Phrases
A | R36, R37, R65, R67 and all dusts and vapours not
allocated to another band
5 B | R20, R20/21, R22, R20/22, R41, R68/20, R68/22
0
=
2
@ C | R23, R23/24, R25, R29, R31, R34, R35, R39/23,
tg R39/25, R40, R42, R48/20, R48/22, R62, R63, R68
I
)
N
)
o
D | R26, R28, R32, R39/26, R39/28, R48/23, R48/25,
R61
Special cases E | R45, R46, R49, R60

Table 1 - Classification of Inhalation Hazard Groups A to E for chemicals caus-
ing harm when inhaled based on their links to certain R-Phrases as modified by
BAUA, 2009
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1 Control of Substancebl azardous tél ealth(COSHH)
Regulations see details at:
http://www.hse.gov.uk/coshh/essentials/index.ht
m. The ILO Safe work Chemical control Toolkit and
EMKG are based both on COSHH essentials

2 http://www.ilo.org/legacy/english/protection/saf
ework/ctrl_banding/toolkit/icct/index.htm

3 Easy to use workplace control scheme for hazardous
substance&{nfachedMassnahmekonzeptGe-
fahrenstoffe) segetails at:
http://www.baua.de/de/Themen -von-A-
Z/Gefahrstoffe/EMKG/EMKG.html



http://www.hse.gov.uk/coshh/essentials/index.htm
http://www.hse.gov.uk/coshh/essentials/index.htm
http://www.ilo.org/legacy/english/protection/safework/ctrl_banding/toolkit/icct/index.htm
http://www.ilo.org/legacy/english/protection/safework/ctrl_banding/toolkit/icct/index.htm
http://www.baua.de/de/Themen-von-A-Z/Gefahrstoffe/EMKG/EMKG.html
http://www.baua.de/de/Themen-von-A-Z/Gefahrstoffe/EMKG/EMKG.html

Inhalation hazards and risks Once you have determined the hazard group of
the chemicals for exposure by inhalation and
skin contact, you can enter the letters of the
hazardgroups into the respective columns of
your inventory table (see8)g.

By simply looking at these columns you will
quickly be able to deciich chemicals you
may need to pay specific attention to:

1 You can categaethe chemicalgy their R
Phrases or correspondingSthtementsito
five hazard groups (inhalation).The -
tential of causing hamnwhen inhaled ised
scribed with a letter from A to E. In this
table A stands for the least hazardous and
E for the most hazardous chemicals:

You can also determine these fiw In a ranking of letters from A to E, the
" B inhalation hazard groups ushg H

statement codes or occupationaloe;

sure limits (OELS) the letter of the hazard group, the more

last is corsidered the higher. The higher

Skin hazards and risks hazardous the chemical and the higher

- . . the priority to manage the risk
1 In a similar way you caategorizehem-

cals intdfive hazard groups(skin) as per

their potential hazard of causing harm, if in penending on the level of potential harm (high

contact or absorbed by the skin, ag&in r 1, |o\) of these inhalation and skin hazardous

ferring to -phrages @ he micGaitafftferdit approaches to control will

statement. have to be chosen. Chemicals that have the
potential to cause more serious harm to human
health require a greater level of control than
less harmful substances.

Skin Hazard groups | Risk (R-) Phrases

Skin A | R66

Skin B | R38

Skin C | R21, R21/22, R43, R42/43, R48/21, R68/21,

Skin D | R24, R23/24, R23/24/25, R24/25, R34, R40, R39/24,
R48/24, R62, R63, R68

Skin E | R24 and R34, R27, R35, R39/27, R45, R46, R60,
R61

Table 2 - Classification of Skin Hazard
Groups A to E for chemicals causing
harm when absorbed is based on their So far you have determined the hazard of the
links to certain R-Phrases, BAuA 2009 chemical, i.e. itstrinsicpotential to cause
harm. This also applies if this chemieal b
comes waste. The probability (or risk) of the

Find out how the chemical is used

You can determine the five skin chemical to cause harmytwr health depends
m hazard groups using H statements on whetheyouare exposed to it or not. WAt
also out exposure to the hazardous chemical there is

no risk toyour health
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To determine if a significant risk exists in your
operation through the actual use or handling,
you need to look at two factors:

Factor 1 | What quantitys used and/or

handled?

Factor 2 | What is the chance that a persc
may get exposed to the chemic
either by inhalation or skinrco

tact?

Factor 1: What amount of the sub-
stance is being used?

In line with the HSE, ILO and BAUA tools,

first you need to decide if the amount of the
chemical that is used in each batch (or daily for
continuous operations) is in solid or liquid

form. Secondly you decide whether the amount
In use over a period of tirman be described as
small, medium or large.

Figure 9 can help you determine this based on
the weight/volume of the substance and the
form in which it is delivered or handled.

Decide if the amount of chemical you use
per operation or batch can be described as:

Small - grams or millilitres

Medium - kilograms or litres

Large - tonnes or cubic metres

Figure 9 - Determining the amounts of
chemicals required for the production
process

If you are in doubtabout the amount,

choose the larger quantity
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The quantities in use may differ in the different
processes and within a production step. For
example:

1 A worker may transport a full bag or drum
of chemicals from the store to the podu
tion area. Then the same or anothekwor
er uses a small measuring cup to weigh or
prepare the chemical fiwsing. Theréa
ter, the chemical is being added to the pr
cess, for example through a pump and
pipe, or by pouring the chemical using a
cup.

In such a situation you will need to a-
sess the risk for thdifferent situations
or steps of handling the chemical segp-

rately

PRACTICAL TIP

u Depending on the production-sgt
and the product you make, you ma
not use the sangiantity all the time
The amount may vary quite signif
cantly. In this case take a conserve
approach and use the largest amol
used at a time (batch) as yoursefe
ence for the assessment

Factor 2: What is the chance of a
person getting exposed to the chem-
ical, either by inhalation or skin con-
tact?

This question will be answered separately for
chemicals depending on whether youware e
posed to it by inhalation or skin contact.



Exposure by inhalation or by skin Solid or liquid chemical?
contact?

u | Isthe chemical| Go to Subsection
u | Inhalation Go to Section 1. a solid one? 1.1

u | Skin contact | Go to Section 2 u | Is the chemical| Go to Subsection
aliquid one? 1.2

u | Inhalation and | Work through s&
skin contact tion 1 and 2 ines
guence

Section 1: Chemicals exposed to
through inhalation

The physical form of a substance influences

how likely it is to become airborne and reach 1.1. Determining the dustiness of sor
your breathing zone. In this respect, you need  stances

to consider the level of dustiness for solid
chemicals, and the level of volatility for liquid
ones. As aule of thumb, the more volatile or
dusty the chemical is, the more likely it is that
the chemical reach your breathing zone where
you may inhale it.

Choose the description which characterize
the state of the chemical best. You can als
find this information in the respective SDS
(section 9)

Dustiness | Appearance

Pelletlike solids that do not break up.
Little dust isioticed during use (e.g. PVC pellets, waxed flakes)

Crystalline. Granular solids
Dust settles quickly (e.g. detergents)

Fine, light powders

When used, dust clouds form and remain in the air for several minutes (e.g. ce
dust, carbon blackhalk dust)
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1.2. Determining the volatility of substances

Volatility refers to the ability of a liquid to turr
in to a vapor and therefore get into the air. T
determine the volatility of a liquid, you need t
find its boiling point, which refer to the tengpe
ture at which a chemicalbstance gives @-v
pors. You should find this information in the
respective safety data sheet. Alternatively yc
can contact your supplier. Compare if the bo
is low (above 150°C), medium or high.

Volatility Boiling point

Boiling point above 13D

Boiling point between %0 and
150C

Boiling point below 5C

27

For certain liquids instead of boiling poiat, v
por pressure has to be considered. In the fo
lowing box you can determine the range of

volatility through vapor pressure

Volatility range | Level of vapor pressure

Under 0,5kPa

0,50 25 kPa

Over 25 kPa

With the increase of the temperature in the area
or process where the chemical is handled, the
volatility of the chemical will increase as well.
Usefigure 10 to determine the volatility cansi
ering the boiling point of the substance and the
operating temperature.

First find the boiling point on the left side; then
move to the right until you intersect the boiling
point temperature with the respectiperating
temperature.

PRACTICAL TIP

u If you are using a preparation made
two or more substances with differen
boiling points, use the lowest boiling
point to determine the level of volatili




Figure 107 Determining the volatility
under different operating temperatures
and 1 atmosphere
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