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PUBLISHER'S NOTE 

The framework of global trade has undergone many significant changes in the nineties. Emergence 

of World Trade Organisation in 1995 and Multilateral Environinent Agreements following the 

Eaith Suinmit at Rio de Janero in 1991 are described as watershed in international trade and 

comineice. 

Sustainable development of an industry in any country of the globe is today critically dependent 

on its ability to coexist with nature in a non-intrusive manner. Succeeding generations deserve to 

get an earth that is not worse off, if not better off, from the present generation. Environment 

compatibility of an industry therefore has taken the centre stage. 

Equally relevant is the concern shown by the world community towards the work environment in 

factories. Though laws do exist in all countries of the world for providing safe and healthy work 

environment, often for want of knowledge or resources, these are not effectively implemented, 

Faced with these challenges, the leather industry, like any other, has to find viable responses, at 

the same time retaining its global competitiveness. Leather industry, as is well known, is truly a 

global industry, 

In this context, the Council for Leather Exports appreciates the efforts taken by the Regional 

Prograinme of the United Nations Industrial Development Organization (UNIDO) in helping the 

tanning industry in South East Asia meet these challenges. 

One significant result of the efforts of UNIDO, under its Regional Programme, is this reference 

manual on occupational safety and health aspects of workers in the tanning industry, Its relevance 

is all the more greater to countries of South and South East Asia because this contains practical 

and easily applicable improvements that are specifically applicable to small and medium tanneries 

of this region. It is a self help manual, readily usable by managers and supervisors of tanneries. 

The Council for Leather Exports, Chennai, India, has great pleasure in bringing out this publication 

for the benefit of the tanning industry in India and South East Asia. 

February 1999. 

M, Rafeeque Ahmad 

Chairman 

Council for Leather Exports, 
53, Raja Muthiah Road, 
Chennai, 600053, India. 



PREFACE 

UNIDO's Regional Programme for Pollution Control 
in the Tanning Industry in South East Asia has, as 
one of its major objectives, improvement of 
occupational safety and health of tannery workers 
in the region. The strategy for realisation of this 
objective has been to 'show-how', that is, to 
demonstrate in selected volunteer tanneries in the 
participating countries of the region cost effective 

improvement measures which could serve as 
guides for other tanneries in these countries. The 
task of establishing the model OSH sites in volunteer 
tanneries in the participating countries has been 
accomplished with the close involvement of UNIDO's 
sub contractor, CTC, France and its own experts. 
In order that the improved practices are widely 
disseminated among the tanners of the region, the 
need for a reference manual, in easily 
understandable language, has been keenly felt. The 
result is this occupational safety and health 
reference manual which provides simple and 
effective low-cost recommendations for improving 
the occupational safety and health standards at work 
in tanneries and effluent treatment plants. 

The recommendations presented in this manual 
. are based on the inputs from tanners, research and 
development institutions and experts. The basic 
information was compiled by Mr Vincent Van Den 
Bossche and Mr Fernand Fioretti, both experts of 
CTC, France as part of the UNIDO subcontract. In 

gathering basic information, experts of the Regional 
Programme for Pollution Control in the Tanning 
Industry in South East Asia {RePO) played a key 
role by direct contribution as well as facilitating 
discussions with tanners, supervisors and 
representatives of relevant organisations in the 
region. We thank all individuals, companies and 
organisations for their contribution to this manual. 
In particular, we appreciate the participation and 
commitment of tanners in China, India, Indonesia 
and Nepal. 

The implementation of the recommendations 
contained in this reference manual wiii contribute to 
ensuring improved occupational safety and health 
standards at work, benefiting everyone engaged in 

tanneries and effluen treatment plants. This manual 
is the first of its kind, specifically addressing 
occupational safety and health needs in the tanning 
industry. During the preparation of this manual, we 
took guidance from the ILO action manual "Higher 
productivity and a better place to work" and have 
tried to adapt several lessons to the particular case 
of the tanning industry. 

We sincerely believe that the tanners, supervisors 
and workers will find the information provided useful 
and impiement the recommendations in tanneries 
and effluent treatment plants. The key areas covered 
are workplace organisation and layout, safety in use 
of machines and chemicals, storage and transport 

of chemicals, safety/health management and 
providing suggestions for preventive, precautionary 
arrd emergency measures. 

We are grateful to the following for their substantive 
contributions: Mr Michel Aloy, Mr Vincent Van den 
Bossche and Mr Fernand Fioretti, all experts of CTC 
Lyon, France; Mr Mathew Alexander, Expert, machine 
safety and maintenance, RePO-UNIDO, Chennai, 
India; Dr Kalpana Balakrishnan, Sri Ramachandra 
Medical College 8 Research Institute, Chennai, 
India; Dr G Jayaraj, Chief, Medical Centre, Neyveli 
Lignite Corporation, Neyveli India; Mr Kay Harre, 
Manager {operations), Shanghai Richina Leather 
Corporation, Shanghai, China; Mr Niaz Ahmed, 
Presidency Kid Leather, Kannivakkam, India; Mr 
Mohamed All, H Mohamed Osman 8 Co, 
Vaniyambadi, India; Dr S Rajamani and Mr K V 
Emmanuel, Environmental experts, RePO-UNIDO, 
Chennai, India; and, Dr. D S Rooseveit of CLRI, 
Chennai, India. 

Furthermore, we appreciate the co-operation 
received from: Mr Werner Blenk, Country Director, 
ILO, New Delhi, India; Mr David Gold, Asia Pacific 
Programme for Gccupational Safety and Health, 
Bangkok, Thailand; Mr S Subash, former Director, 
Environmental Training Institute, Chennai, India. 

Finally, we are deeply indebted to the donors - the 
Governments of Austria, Denmark, Germany, the 
Netherlands and Switzerland - for their contribution 
to the Regional Programme for Pollution Control in 
the Tanning Industry in South East Asia which 
indeed has made this publication possible. 

We hope that this manual will be one of the useful 
tools available to the tanners of the South East Asia 
region and elsewhere for improving the occupational 
safety and health aspects in tanneries and effluent 
treatment plants. Suggestions are welcome for 
improvement of this publication to make it more user 
friendly, 

Our thanks are due to Mr M Rafeeque Ahmed, 
Chairman, Council for Leather Exports, Chennai, 
India and Mr P S Kathiresan, its Executive Director, 
for coming forward to publish this manual. 

J Buljan 
A Sahasranaman 
J Hannak 

Chennai, February 1999 
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PART I 

INTROD U CTION 
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Tanning hides and skins of animals into leather 
has been a widely practised industrial activity 

in the world. Over the years tanning industry 

has declined in industrialised countries of the 
world for a variety of reasons. At the same time, 

developing countries of the world, particularly 

of South East Asia, have expanded their tanning 

industry significantly. 

Such expansion has been of recent origin, 

within the last two decades. The expansion of 

the industry has resulted in increased pollution 

caused by the effluent generated. Besides, the 
chemicals, machinery and equipment and 
processes used in the tanning industry can 
pose occupational hazards to workers unless 

proper preventive and protective measures are 
adopted, 

WHO NEEDS THIS MANUAL 

This manual has been primarily prepared for 

use by tanners and tannery supervisors. It has 
been designed to provide guidance and ideas 
on how to improve the occupational safety and 
health standards at work in the tanneries and 
effluent treatment plants by presenting the 
sources of hazards in a tannery and pointing 

out simple solutions, in a practical and easily 
understandable manner, for ready 
implementation on-site. The recommendations 
compiled in this reference manual are based 
on actual practices in tanneries around the 
world, particuiarly in South East Asia, while 

also making reference to international and 
national regulations and standards. 

Simple managerial measures to improve OSH standards in a tannery 

TO TRAIN WORKERS 

~ in proper operation of all equipment (machines, drums, devices, utilities); 
~ in handling chemicals and application of mixtures. 

TO DEVELOP AND INTRODUCE 

~ a system for regular maintenance of equipment and installations; 
~ a strict system of proper house keeping (cleanliness, well organised stores and work areas, . . . ). 

TG CONTROL 

~ quality of chemicals used in the process; 
~ quality of raw material processed; 
e proper chemical mixture and dosing in different stages of production; 
e the procedure of chemical mixtures (e. g. weights of hides/skins and chemicals, volume, 

temperature and pW of float, running time of the process, rotation time and velocity of drums); 
~ mechanical operations like ffeshing, splitting, trimming, shaving, setting and buffing. 

TO PROVIDE 

~ basic set of equipment for process control (e. g. balances, flow meters for fresh and waste water, 
thermometers, timers, micrometers, pW meters or paper, and densimeters). 



CHAPTER I - INTRODUCTION 

OSH management circle 

The recommendations in this manual may be 
seen as guidelines on how to achieve an 
acceptable level of occupational safety and 
health practices at work in the tanning industry, 
These range from simple good housekeeping 
measures and operating practices to more 
complex modifications or structural 
adjustments. 

The manual is also a useful tool for all those 
who are directly or indirectly concerned with 
occupational safety and health standards at 
work such as enforcement agents, planners 
and consultants. 

WHY DO YOU NEED THIS 
MANUAL 

Unsatisfactory occupational safety and health 
(OSH) standards at work often result in lower 
productivity of the worker, unacceptable quality 
of leather and avoidable waste of resources. 

Even in traditional tanneries it is possible to 
significantly improve the OSH standards at little 

or no cost, 

Many solutions are simple and of low cost 
which can be easily adopted by the industry, 
big and small, significantly contributing to 
improved productivity, environmental 
betterment and more conducive work 
conditions at the same time. 

Lack of awareness and know-how has so far 
prevented tanners, particularly of South East 
Asia region, from improving the OSH situation 
in the tanneries, 

In improving the OSH situation in a tannery, the 
first step is to adopt good house keeping 
measures. This has to be followed by proper 
operation procedures. Occupational hazards 
in a tannery arise while handling machinery and 
equipment, storage and application of 
chemicals and poor work environment (such 
as slippery floor, leaking pipes, hanging electdc 
wires, etc. ). 



STRUCTURE OF THE MANUAL 

The first part of the manual contains chapters 
providing useful information to the reader in 

understanding the core issues of occupational 

safety and health in the leather manufacturing 

industry, starting with an overview of health 

hazards and safety risks usually prevalent in 

different sections of a tannery. The structure 

follows the flow of production of leather, 
comprising raw material handling, beam house, 
tan yard, wet- and dry-finishing operations. 

The second part contains practical hints 
compiled in form of reference sheets. Each 
reference sheet bears a small flag on top of 

the page for example "REFERENCE SHEET 
- 5. 2. The first number refers to the 
corresponding chapter - in this case chapter 
5 - while the second number indicates the 
running number of the reference sheet 
belonging to this particular chapter allowing 

easy identification. 

In addition to these the manual also covers the 

health hazards and safety risks of utilities such 

as power generator and effluent treatment 
facility. 

At the end of the chapter, you will find a box 
indicating reference sheets containing a brief 

analysis of hazards, hazard effects and poor 
work practices which may contribute to or 
aggravate the effect of the potential hazard. 
You can use the points to immediately check 
the present situation in your tannery. 

In chapters 3 - 5 of the manual, you will find 

practical tips, which will help you to overcome 
the potential health hazards and safety risks 

which may be present in your tannery. 

These chapters are structured in such a way 

that these separately deal with different groups 
of health hazards and safety risks. Accordingly 

these deal with safety in use of chemicals at 
work (chapter 3), safety of machines and 
installations (chapter 4) and work place 
improvement (chapter 5). 

In and at the end of each chapter you will find 

boxes referring to additional reference 
information and readily applicable safety 
checklists. 

Chapters 6 - 9 of the manual provide practical 
guidelines on work place monitoring, dealing 

with emergencies and selection and use of 

personal protective equipment in tanneries and 
effluent treatment plants. 

HO% TO USE THIS MANUAL 

If you are just starting with improving the 
occupational safety and health standards at 
work in your tannery, start with chapter 2 on 

health hazards and safety risks. It will give you 
an idea of what you have to look for when 

assessing the current situation in your tannery. 

Then use the monitoring and auditing checklist 
in the chapter on work place monitoring 
(ref. sheet 8. 1) and assess the situation 
on-site in your tannery or any specific section 
of your tannery. 

Once you have identified potential problem 
areas, refer to the specific chapters of the 
rnanua! and get an idea of possible solutions, 

ln case you only want to check on a specific 
issue e. g. proper storage of chemicals or 
suitability of a specific personal protective 
equipment, then go to the respective chapter 
or subchapter referring to the descriptive 
information, drawings, guidelines and 
checklists. 

Many guidelines have been prepared in such a 
way that these can be copied and readily 

r 

displayed in your tannery. Such sections are 
specifically highlighted. 



CHAPTER 1 - INTRODUCTION 

Finally, a word of caution! 

In view of the great variety of chemicals and 
- different designs of machines used in 

tanneries the world over as well as the 
speed of changes and innovations, it is 
possible that a particular chemical, machine 
or process may not be covered in this 
manual. 

As there is always scope for further 
improvement, your comments and ideas 
will be useful to improve the manual. 



HEALTH HAZE~, lRDDS 
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There are hazards and risks in all work 
places. Safety and health are possibly 
ensured only by knowing these risks and 
hazards and by properly guarding ourselves 
until the risks and hazards have been 
eliminated. Technological progress and 
change are constantly taking place and while 

they often bring improvements in both 
efficiency and safety at work, they also can 
create new risks and hazards. 

THE FOUR MAIN CAUSES 

CHEMICALS: Chemical substances applied 
before or during the leather production 
process can have an impact on safety and 
health of people exposed to these during the 
work. 

WORKING ENVIRONMENT AND 
CONDITIONS influence workforce 
behaviour and practices and thereby 
indirectly cause accidents or health risks, 
Such factors include 

disorder at the work place; 

noise: 

T8CAI1IGll 8QUIprrt fit 

(Source: SIDA) 

The main contributing factors to accidents 
are 

temperature and humidity; 

ventilation; MACHINES AND-EQUIPMENT: Faulty 
design and/or poor maintenance can lead 
to a sequence of events which finally may a lighting 
result in an accident. 



CHAPTER 2 - HEALTH HAZARDS AND SAFETY RISKS IN TANNERIES 

PEOPLE: Managers' and supervisors' 
performance and behaviour influence those 
of the workers with regard to following good 
work practices and being able to respond 
properly in case of an emergency. important 
factors to be taken into account are 

0 job experience and training; 

Cl information and instructions on 
working practices . and hazards 
involved; 

0 supervision by managers and skilled 
workers. 

Beam house 

Tan yard 

Wet-finishing 

Finishing 

Utilities 

Effluent treatment plant 

ref. sheet 2. 2 

ref. sheet 2. 3 

ref. sheet 2. 4 

ref. sheet 2. 5 

ref. sheet 2. 6 

ref. sheet 2. 7 

Check health hazards and safety risks in 

Material storage and handling ref. sheet 2. 1 

The easiest way to identifying the prevalent 
hazards in your tanneries is by looking at 
each step of the leather production process. 

H What machines are in use? 

C3 Which chemicals are or have been 
applied? 

What manual handling processes are 
involved? 

H What emissions and wastes are likely to 

be generated during production? 

0 What happens with these emissions and 

wastes? 

C3 What hazards may result from the 
machines and chemicals as such and the 

emissions and wastes? 

The reference sheets in the second part of 
the manual will help you to better understand 
the potential safety risks, health hazards and 
their causes as possibly present at the 
various stages in leather production. It will 

also facilitate your work when conducting a 
safety and health audit in your factory. 

The structure of the sheets follows a typical 
tannery process flow, including material 
handling, beam house, tan yard, wet- 
finishing and finishing operations as well as 
various utilities as usually found in tanneries. 

10 
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More than 250 different chemicals are used 
in the production of leather. Workers in the 
tannery are exposed to these chemicals in 

various ways (see box beiow). 

Though each chemical is not necessarily 
hazardous to human health, one must be 
aware that the inherent source of the hazard 

can be either the chemical itself, any 
emission generated during the use or 
handling of the chemical (e. g. vapours, 
fumes, effluent) or the containers used for 

storage and transport of these chemicals. 

The impact of such exposure can range 
from temporary effects such as dizziness, 
headache, irritation of eyes, skin or lungs, 

allergic reactions, collapse due to lack of 

oxygen, poisoning of liver, kidney, nerval 

system to long term irnpairments such as 
ulcer, bronchitis, genetic defects and, in 

some rare cases, even instantaneous 
death. 

Besides the adverse effects on the human 

body, chemicals can be the source and the 
cause of fire, corrosion and damage to 

structures and electrical installations and 

may have a harmful effect on the 
surrounding environment when released 
in an uncontrolled manner. 

GET SAFETY 
INFORMATION ON 

CHEMICALS! 

Worker's exposure to chemicsrs. (Photo: CTC) 

Inhalation in form of airborne 

substances (gases, dust, vapours, mist 

and fumes) 

Ingestion (when workers are eating, 

drinking or smoking in the work area, 

without washing contaminated hands) 

Skin absorption (generally through 

pores or cuts/wounds of unprotected 

hands, arms, body) 

To find out and effectivel manage the 
inherent hazards of chemicals, the first 

and most important step is collecting 
information. 

Immediate sources of information are labels 

on chemical containers, chemical danger 
signs and chemical safety data sheets. 

~ ~ ~ ~ ~ ~ ~ ~ ~ a ~ ~ ~ ~ ~ ~ ~ ~ a ~ ~ ~ ~ ~ ~ a 

Check reference sheet - 3. 2 for the 

meaning of different chemical danger 

signs. 
~ ~ ~ ~ ~ a ~ a ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 

Due to lack of space the information on the 

label on each container is often incomplete. 

Additional information can be drawn from 

material safety data sheets which should be 



CHAPTER 3 - SAFETY IN USE OF CHEMICALS 

Label chemical containers for easy 
identification. (Photo: RePO-VNiDO) 

Information on chemical container labels 

C3 Trade name of chemical 

C3 Identity of chemical 

0 Name, address and telephone number 

of supplier 

U Hazard symbols 

C1 Nature of the special risks associated with 

the use of the chemical 

U Safety precautions 

U Identification of the batch 

G Statement that a material safety data sheet 
giving additional information is available 

with the tanner, 

El Classification assigned under the system 

established by the competent authority 

Source: /LO - Code of Practices 

Information in material safety data 
sheets 
0 Chemical product and company 

identification 

Cl Information on ingredients/composition 

of the chemical 

Possible hazards classification 

First aid measures 

Fire fighting measures 

Measures in case of accidental release 
(e. g. spillage) 

Guidelines on handling and storage 

0 Guidelines on disposal 

information on how to control exposure 
and what personal protective equipment 
to use 

0 
D 
CI 

0 

Do not use new chemicals 
until you have obtained the 
above information on the 
chemicals. 

Source: EU Safety Data Sheet (EU Directive 93/ 
112 EEC) 

provided by the chemical manufacturer with 

each hazardous chemical or from the 
supplier of such chemicals. 

The material safety data sheet provides 
practical information and guidelines to you 
and your workers on routine handling of the 
chemical as well as on measures in an 
emergency. Which chemical is he handling? 

(Photo: RePO-UNIDOJ 



CI Are the material safety data sheets of 

all hazardous chemicals used in your 

tannery readily available in one 

designated place? 

0 Does the person in charge of 

chemicals in the tannery know the 

basic contents of the material safety 

data sheets' ? 

9 Do the work floor supervisors and 

sub-store supervisors know the basic 

contents of the material safety data 

sheets pertaining to chemicals used in 

their respective areas? 

No chemicals should be 
brought into the tannery, if 
these are not properly 
labelled or marked. 

~ ~ ~ ~ ~ ~ ~ ~ e ~ 5 $1 ~ ~ ~ ~ ~ ~ ~ ~ ~ e ~ ~ ~ 

To find out whether you are using 

chemicals which are considered 
hazardous, check, the list of hazardous 

chemicals in reference sheet - 3. 1. 
~ ~ e ~ ~ ~ e ~ ~ ~ 4 ~ 1 ~ ~ ~ ~ a ~ 5 e ~ ~ ~ ~ ~ 

Finally, it is important that all people working 

with chemicals receive information on the 
hazards to health and training on how they 
should protect themselves. 

CONTROL CHEMICAL 
HAZARDS 

From the relevant information on the 
chemical hazards available with you, check 
where and to what extent workers in the 

tannery are exposed to these hazardous 
chemicals. 

p 

j 

Worker's are exposure to chemicals due to poor practices 
and lack of personal protection. (Photo: RePO-UNlDO) 

Workers are exposed doring 

loading/unloading/handling of 
chemical containers in chemical 
store; 

transfer of chemicals from chemical 

containers in chemical store; 

mixing of chemical recipes in 

chemical store or work place; 

transfer of chemicals from chemical 
store to work place; 

dosing of chemicals in work place; 

Loading/unloading of raw material/ 

pelt/leather into/from pits, paddies, 
drums; 

removal of chemical wastes and 
effluent from work place; 

washing and disposal of chemical 
containers. 



CHAPTER 3 - SAFETY IN USE OF CHEMICALS 

As chemicals emit fumes, mist, vapours or 
dust during storage and handling, any worker 

may get exposed to these airborne chemical 
pollutants in any part of the work place. 

Chemicals in liquid and gaseous form do 
also affect the immediate neighbourhood, 
when let out into drains or removed from 
the work place by exhaust blowers and 
chimneys. 

fggi 

~ 4' 

~ ~ 8 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ a ~ 5 ~ I ~ a ~ ~ 5 a 

FM Chapter 8 provides further information 

on hovv to determine the actual exposure 

to chemicals. 
~ ~ a ~ ~ ~ ~ ~ ea ~ ~ ~ ~ ~ ~ ~ a ~ i ~ aaaa5 

Avoid chemicaI exposure of 
workers whether through 
inhaiation, ingestion or skin 
contacti 

Identify and mark hazardous chemicals. (Photo: 
RePO-UhlIDO) 

thirdly and as a last resort, prevent exposure 
to hazardous chemicals by use of personal 
protective equipment, 

EIimi nate hazardous chernicais and 
processes 

Whenever feasible, fully or partly replace 
hazardous chemicals with less hazardous 
ones. 

Worker's skin exposed to chemicals. (Photo: 
RePO-VNIDO 

~pNlt. 
Ot AMENT 
SO~~O 

For safe handling of chemicals, it is 
necessary to take several preventive 
measures. First, eliminate whenever 
possible hazardous chemicals from the 
work place. Secondly, limit the chances of 
exposure to hazardous chemicals and, 

Substitute hazardous chemicals. (Source: ILO) 

14 



Contain release of chemicals by use of 
modified work systems and local 
exhaustldrains 

Simple changes of production process or 
work systems can reduce the release of 
chemical fumes, vapours, gases or dust or 
liquors containing chemicals. 

Uncontrolled mixing of chemicals can be 
dangerous. (Source: ILO) 

Local exhaust ventilation on machines or in 

processes can reduce the emission of mist, 

vapours, gases or dust into the work place. 
Such extraction systems should be in place 
on dry shaving, buffing, , dedusting and 

spraying machines. / 

In some cases, it might be difficult to find 

replacements. In such cases, it may be 
useful to look at alternative processes that 

can be done without using such substances 
or not emitting same amount of pollutants. 

For example: 

Use of water based instead of solvent 
based chemicals 

e o 

\ 

Partial replacement of sodium 
sulphide with enzymes in liming 

Roller coating instead of spraying 

Control vapours at source using an a~traction 
system at the workstation. (Photo: Repo-ljNIOO) 

Similarly, local drainage systems for paddies 
and drums prevent chemical containing 
effluent to spill over work areas in the wet 

process operations. 

Dose and transfer chemicals in fully 
' 

or partly closed systems 

Always put lids and covers on 
chemical containers 

Controlled transfer of liquid chemicals using 
hand piston pump (Source: CTC) 

Control discharge of floats from 
paddies and drums by using hose 
pipes instead of simply opening the 
drum doors or paddle faucets. 

15 
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Ensure that the extraction or drainage 
system does not simply shift the pollutant 
from one work place to another in the factory 
or outside to the neighbourhood. 

Local exhaust/extraction systems have to 
be connected to adequate collection or 
scrubbing devices, while the drainage 
system should end at an effluent treatment 
plant. 

entrance of pollutants through windows or 
other openings or contamination of other 
work areas. 

Overall exhaust push-type ventilation (fans 
and vents) should be provided in chemical 
store and sub-stores and processing areas 
such as wattle crushing, dry shaving, 
buffing, dedusting, and spraying, ln work 
areas adjacent to these areas adequate pull 
ventilation should be available to create a 
positive pressure which prevents 
contaminants from entering these areas. 

Generally, good housekeeping practices 
such as regular cleaning of work areas, 
floors, walls and machines, removal of 
waste and adherence to safe. storage and 
handling practices reduce the number of 
potential pollutants in the work place. 

Reduce the number of workersin areas 
with hazardous chemicals 

Exhausts connected to filter device. (PhOto: RePO- 
UiviDO) 

In case these measures do not yield the 
expected result or are not feasible, your 
further steps may focus on reducing the 
exposure of the workers, 

Reduce concentration of airborne 
pollutants using overall ventilation and 
natural air flows 

ln addition to local exhaust/extraction 
systems, satisfactory overall ventilation and 
natural air circulation in areas where mist, 
vapours, gases or dust are likely to be 
released, will further reduce their 
concentration in the air. At the same time, 
such overall ventilation helps to bring down 
the level of humidity and temperature in the 
work place. 

Subject to availability of sufficient personnel, 
assign designated workers only to handle 
chemicals. At the same time, ensure that 
the exposure duration of the workers is kept 
as short as possible. 

DAtVQKR 
Nsxsre sfes 

Before installing overall ventilation and 
exhaust, be aware about the local air 
circulation around your tannery to avoid 

Limit access to areas with hazardous chemicals, 
(PhotO: RePO-UIVIDO) 
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Besides limiting the overall exposure of your 

staff, -such distribution of work also allows 

better and specific training of these workers 

on proper and safe chemical handling 
practices. 

Consider introduction of job rotation, to avoid 

excessive exposure of the same workers 
over prolonged duration. 

Limit access to areas where hazardous 
chemicals are likely to be present 

I imiting access to areas where chemicals 
or chemical hazards are present (e. g. 
chemical stores, effluent treatment plant) is 

a simple way of limiting exposure. Clear 
instructions and display of suitable sign 
boards can help achieve this. 

Ensure good personal hygiene of 
workers 

Personal protection also means adherence 
to basic behavioural practices and principles 

which must be encouraged by managers 
and supervisors in tanneries all the time: 

Prohibit eating, chewing, drinking and 

smoking in work areas, particularly 
where hazardous chemicals are likely 

to be present. 

Use personal protective equipment 

The protection of workers by providing them 

with personal protective equipment is an 

easy and immediate solution, but should be 
considered as the last resort only. 

Keep in mind that the use of personal 
protective equipment often involves 
discomfort to the worker, particularly in hot 

and humid regions. 

Whenever it is impossible to prevent 
personal exposure to chemicals and 
pollutant at levels at which there is no 
hazard to health, personal protective 

equipment must be used. 

Personal protective equipment has 
limitations too. The use of dust masks in 

buffing areas is ineffective, if there are no 

local dust extraction systems available on 

the buffing machines. The high dust 
concentration in the air clogs the dust masks 
irnrnediately, rendering these useless. 

Reduce worker's exposure. fphoto: RePO-UNIDOj 

Make sure that workers clean and 

wash exposed parts of body after 
handling chemicals or processes 
involving chemicals. 

Provide facilities for washing, 
changing and storage of clothes. 

Encourage personal hygiene of 
workers. Make sure that they always 
wash hands before eating or 
smoking. 

~ ~ 1 ~ ~ ~ ~ S ~ ~ ~ ~ S ~ ~ ~ ~ S i ~ 5 ~ ~ ~ 5 ~ 

Check chapter 6 for further guidance on 

the selection and use of proper personal 

protective equipment. 
~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 5 ~ ~ ~ ~ ~ ~ ~ ~ 

Inform and train workers on safe work 

practices in handling chemicals (see 
sections on storage and handling of 
chemicals). 

17 
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„0 
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///// 
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IHodel layout of chemical store. Cross-check numbers for specific recommendations listed in the text below. 
(Source: CTC) 

STORE CHEMICALS SAFELY 
workshops or areas with potential sources 
of ignition such as generators, electrical 
control panel or transformers. (18) 

The following rules should be followed to 
ensure safety in the storage of chemicals 
in tanneries. (Cross-check the numbers with 
the corresponding section in the drawing, 
above!) 

Ensure proper structure and layout of 
chemical store 

Adequate storage facilities are a prerequisite 
for safe storage. Generally, the chemical 
store should always be physically separated 
from production areas, occupied buildings, 
other storage areas (e. g. raw material, 
semi-finished and finished leather), 

The floor of the chemical store 
should be flat (to allow easy 
handling of chemical containers) 
arid non-permeable to prevent 
contamination of soil and 
ground-water from chemical spills. (1) 

Cl Emergency drains should be available 
and connected to the effluent 
treatment plant. (19) 

C3 The chemical store should have at 
least two clearly marked emergency 
exits (e. g. doors, windows). Access 
to these exits has to be kept free at all 
times to allow easy escape of 
personnel trapped inside the store in 

an emergency. (2, 6) 
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At all times, unauthorised 
personnel must be prevented 
from entering the chemical 
store. The main doors should be 
locked. In addition, a sign board 

prohibiting unauthorised entry 
should be displayed at the 
entrance to the chemical store. 

- ~ 

Fire fighting equipment e. g. ABC 

type fire extinguisher should be 
kept ready at easily accessible 
locations. These locations 
should be clearly marked. (4, 5) 

Storage discipline? (Photo: RePO-VIV/DO) 

Ideally, one fire extinguisher 
should be placed outside the 
chemical store. 

0 Electrical installations in the store 
such as switches, switch boards, 
tight fittings, cables have to be 
insulated and "explosion proof". 
Ideally, switches should be placed 
outside the chemical store. 

Q To keep humidity, temperature or any 
vapour/fume concentration low, 
natural and artificial 

ventilation have to 
be provided. It is 
important that 
exhausts at floor 
level for removal of 
heavy vapours and 
exhausts/vents at 
a higher wall level 
for removal of light 

vapours are 
provided. (13, 14, 
16) 

No smoking and LIse of open 
fire in chemical stores! 

A washbasin, eye/face rinsing station or 
safety shower should be available in or near 
the chemical store for personal hygiene and 
emergencies (see also chapter 7 - dealing 
with emergencies). (20) 

The storage area should 
have a ramp outside to 
facilitate access and use 
of trolleys for transfer and 
movement of chemical 
containers. 

Proper storage lay-out and structure to use efficiently available space. 
(Photo: RePO-UNIDO) 
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Find the right storage space for Basicrolesand principles 
chemicals 

Before actually storing the chemicals in the 
chemical store, prepare an inventory of all 

chemicals to be kept in the store. 

Identify the hazardous chemicals 
(with the help of the material safety 
data sheets - MSDS). 

The MSDSs contain specific guidelines for 
storage (e. g. temperature, humidity) as well 

as information on compatibility with other 
chemicals. 

Group and store different chemicals 
according to their type and 
compatibility. For easier stock 
keeping, provide boards indicating 
name, maximum, minimum and 
current stock for each group. (10) 

For maintaining better storage 
discipline, allot the specific storage 
areas for each group and mark the 
designated areas with yellow floor 
markings. 

While doing so, sufficient width for 
movement of persons and material 
should be ensured (about 0. 8 meters 
for persons, more than 1 meter for 
handling of chemicals, more than 2 
meters for movement of pallet or fork 
lift trucks). The passageways should 
be marked on the floor. (12) 

Avoid storage of 
chemicals directly 

on the floori 

Keep incompatible chemicals separately! 
(Sourcet SlDA) 

The humidity from the ground can quickly 
spoil the quality of powdered chemicals. 

Chemicals (or their vapour/gas) can react 
together and form hazardous mixtures, 
which may possibly generate poisonous 
gas or heat. The latter can result in ignition 
of fire or explosion. 

Racks and shelves increase the 
avaiilable storage space. Smaller 
chemical containers (e. g, samples of 
dyes, fatliquours) can be stored on 
these. (7, 11) 

Keep acids away from 
sodium sul p hide and 
ammonia sulphate as any 
accidental mixture of these 
results in generation of 
hydrogen sulphide gas. 

Once the minimum, average and maximum 
storage quantities have been noted down, , 

the available storage space can be properly 
laid out. 

Heavier chemical containers 
particular! y those containing liquid 
chemicals (e, g, acids) - should be 
stored on wooden or plastic pallets at 
the floor level. Lighter chemical 
containers and powdered chemicals 
can be stored on upper shelves. 
(10, 14) 

Barrels containing liquid hazardous 
chemicals have to be stored on 
catchpits. (9) 
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HANDLE CHEMICALS 
SAFELY 

As a general principle the quantity 
of chemicals in or at the work place 
should be reduced to that required 
for daily or batch use. The 
remainder should be kept in the 
safe chemical store. 

Keep hazardous chemicals under lock. (RePO-UNIDO) 

Pay special attention to safe 
handling practices during: 

If available space in the tannery permits, 
finishing chemicals, particularly dyes, 
fatliquours and solvents could be stored in 

a separate chemical store. 

Information on hazardous chemicals (e. g. 
one copy of each material safety data sheet) 
and chemical inventory list should be kept 
ready on record either in the chemical store 
itself or in the tannery's administrative office, 
In case of an emergency, such information 

provides valuable and often life-saving clues 
on rescuing of personnel and emergency 
measures. 

Affix cautionary and warning signs in the 
chemical store, prescribing certain 
precautionary and preventive measures. 
(17) 

Positioning of barrels for easier transfer of liquids. 
(Source: ILO) 

C3 Transfer of chemicals from large 
containers to smaller ones; 

0 Preparation of chemical recipes, 
including dilution of acids; 

0 ', Transfer of chemicals from the 
. chemical store to the production area; 

0 Dosing of chemicals. 

Transfer of chemicals from chemical 
containers 

Careful handling practices will reduce not 
only safety risks and health hazards but also 
waste of chemicals and contamination of 
work place. 

Make sure that the smaller containers 
used for transfer of chemicals from 
the chemical store/sub-store to the 
work place are clearly labelled and 
marked (e. g. colour coding, signs, 
labels). 

(5 

K~I 

III 

Proper labelling of main chemical 
containers prevents mistakes by 
workers. Colour and shape of 
chemical containers are no distinctive 
indicators. Clear instructions and 
training of workers engaged in 

handling of chemicals are important. 

After transferring the chemical, 
make sure that lids and taps are tightly 
closed. 
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CHAPTER 3 - SAFETY IN USE OF CHEMICALS 

Avoid breathing chemical fume, dust 
or vapours! Use appropriate 
respirators and masks when using 
chemicals which emit gas, dust or 
vapours! (Check the material safety 
data sheet!) 

Tools for transferring and measuring cttemicats. 
(Source: CTC} 

Avoid skin contact with chemicals! 
Use safety goggles and other personal 
protective equipment as required by 
the applicable material safety data 
sheet! 

When transferring chemicals, take 
advantage of simple tools and 
arrangements such as hand piston pumps 
(e. g. for transfer of acids) or positioning of 
barrels on horizontal racks (e. g. for 
fatliauours). 

Do not use the same spatula, 
measuring cups for taking 
different chemicals to avoid 
contamination of chemicals! 

Do not place fingers into mouth, nose, 
ears and eyes while handling 
chemicals! 

Remove chemical spills on skins and 
eyes immediately! 

Wash hands with disinfectant soap 
/ 

after handling of chemicals! 

Any chemical spillage should be 
cleaned up and reported to the 
supervisor. 

Preparation of chemical recipes 

Avoid mixing and preparation of 
chemical recipes in the work 
area. ideally, designate a 
separate area in your tannery. 

Always add acid to water, 
not water to acid! 

This'will eliminate distraction and 
allow better control over proper 
mixing and preparation. +Ã 
Basic rules and princlpies in 
handling of chemicals! 4 

WATER 

Never mix chemicals randomly 
or indiscriminately! 

Always add acid to water, not water to acid! (Source: ILO} 

Transfer of chemicals in the tannery 
Handle chemicals carefully when 
pouring or measuring to prevent 
spillage and waste! 

Use tools such as scoops, spatulas 
and measuring cups! 

Carrying of chemicals manually and in open 
containers should be avoided to prevent 
spillage, distribution of vapours and 
chemical accidents. 

22 



Instead, transport chernicais in closed 
containers, using trolleys and pallet trucks. 
The installation of ramps and levelling of 
floors will facilitate the use of such trolleys 
and pallet trucks. 

To contain such effects, consider dosing the 
chemicals in a closed system. Besides 
saving your worker from risks and hazards, 
such measures result in a significant saving 
of chemicals. 

ln a small tannery the installation of an 
automated dosing system may not be 
feasible; however, use of low-cost 
appliances or redesign of existing 
gadgets can help as well. 

install a fixed funnel (with connection 
to the drum axle) 

Install steps to the funnel, which are 
not higher than 20 cm each. 

'The upper edge of the funnel should 
not be higher than the hip of the worker 
when standing on the platform. 

To completely avoid the carrying of 
the chemical containers, use a hand 
piston pump (see transfer of 
chemicals) to dose liquid chemicals. 

Proper arrangement for dosing of chemicals in small-scale 
tanneries. (Photo: RePO-VIVIDO) 

Dosing of chemicals 

Make sure that the 
worker uses the 
personal protective 
equipment as required 
for dealing with the 
type of chemical(s). 

Usually, the worker empties the chemical 
container (bucket, barrel, bag) directly into 

the pit, paddle or drum. 

While doing so, chemicals in form of dust, 
vapours or mist are released, affecting the 
worker and the work area. Poor 

l 

arrangement of dosing chemicals through 
vent holes or doors on drums result in waste 
of chemicals due to spillage which also 
renders the drum area contaminated. 

Particularly, while lifting the chemical 
container or carrying it up to the funnel or 
vent hole, chemicals are spilled as the 
worker struggles for balance. 

)Wiring of chemicals using mechanical mirer. 
(Photo: RePO-VIVIDOj 
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DISPOSE CHEMICAL WASTE 
8y rinsing the container before disposing, 
you may gain more chemicals out of the 
same container. 

Empty chemical containers can pose a 
safety risk and health hazard, when not 
disposed of properly. 

Basic rules and principles 

Do not let the waste 
containers be used for 
storage of drinking water or 
food grains! 

Remove empty chemical containers 
from the store and work areas as you 
will need the space. 

Possibility of chemical residue in disposed 
containers being absorbed by drinking water 
or food grain and thus finding their way into 
the human body cannot be ruled out. 

f 

i 

+J 

Remove empty containers from chemical store and workplace and keep 
ready for proper disposal! (' Photo: RePO-UNIDO) 

Safely store the containers in a 
separate area of your tannery. 

Oo not pour or mix different waste 
chemicals in the same waste 
container or'barrel. 

Make sure that the rinsing water, if not 
used in the tannery, is discharged to 
the effluent treatment plant, 

Return of the empty chemical 
containers back to the supplier for refill 

and reuse is a possible option. 

~ ~ ~ ~ ~ 5 s ~ s ~ ~ ~ ~ ~ ~ ~ ~ ~ s ~ ~ ~ ~ ~ ~ ~ 

Check reference sheet - 3, 3 for DO's and 
DON'ts in laboratories of tanneries and 
effluent treatment plants and reference 
sheet-3. 4 for DO's and DOA/'Tsin general 
handling of chemicals. 

~ 4 ~ ~ 5 ~ ~ ~ ~ s ~ see ~ ~ ~ ~ ~ ~ ~ ~ ~ s ~ s 
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Machines and mechanical equipment play an 

important role in modern tanneries. Though 
these result in increased productivity, their 

use has also introduced new hazards into 

the tanneries, 

Machines designed with proper safety 
provisions are generally costly. Even though 
many machines are supplied with certain 
safety devices to control hazards, workers 
often remove 'these for their own 
convenience or forget to reinstall these after 

completion of repair and maintenance work. 

IDENTIFY POTENTIAL 
MACHINE HAZARDS 

machines and around any moving parts of 
the machine. 

Operation of machines causes ernissions 
(e. g. noise, dust, heat, vapours) and/or 
slippery floor conditions around the machine, 
which pose serious hazards, if not contained 
at their source with appropriate engineering 
devices or proper maintenance. 

This chapter will provide guidance on how 

to ensure safe conditions of various 
machines used in tanneries, proper 
maintenance practices and safe work 
practices in use and operation of these 
machines. 

Dangers from machines exist in several 
specific locations such as at the point of 
operation, where the power is transmitted to 

0 
c 

The reference sheets to this chapter contain 
specific guidelines for typical tannery 
machines widely used. Though there may 
be differences in features of the same 
machine according to make and country of 

origin, the basic inner design and 
operations remain more or less 
similar. 

1e 

Identify potential machine hazards! (Photo: RePO-UNIDOJ 

The next time you order 
a new machine for your 
tannery, cross check 
with the respective 
checklist and specify a 
machine which is safe by 
construction, with 
dangerous machine 
parts well guarded and 
protected. 
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CHAPTER 4 - SAFETY OF MACHINES AND INSTALLATIONS 

SUCH ACCIDENTS DO HAPPEN IN 

TANNERIES! 

~ Trapping of fingers/forearms between rollers 

and bladed cylinders of shaving, fleshing and 

setting machines. 

~ Trapping of finger/forearms between belts and 

pulleys of drive of drums, padddles and other 

machines, 

~ Trapping of fingers between glass roil and bed 

of glazing machine. 

~ Hit by moving protruding parts of machines such 

as drum door handle, moving link/glazing arm 

of glazing jack, entanglement between roller 

and blades of Siocomb staking machine. 

~ Trapping of fingers/arms between plates of a 
hydraulic press. 

~ Contact with the grinding wheel of a shaving 

machine, 

Contact with knife band of splitting machine. 

~ Contact with rotating fleshing cylinder. 

~ Contact with tive parts of electrical installations 

on the machine. 

~ Contact with hot plates of plating machine, 
vacuum dryer and boiler system. 

~ Hit by parts of disintegrating grinding stones. 

CHECK SAFE INSTALLATION 
OF MACHINES AND 

E L ECTR I GALS 

ln general, regardless of the specific 
machine, check the following on the 
machines in your tannery and effluent 
treatment plant: 

0 Availability of passive safety devices 
(e. g, guards, fences) on prime 
movers, belts, open gears and 
transmission parts and other moving 
parts of machine; 

G Availability and functioning of active 
safety devices (e. g. dynamic guards 
operated on pneumatic, ultrasonic, 
optical or electrical basis) on cylinder 
and multi-roller machines, splitting 
machines, presses; 

0 Siting of machines in terms of 
adequacy of machine foundation, 
space around machines, availability of 
space for proper work flow in front of 
machine for safe and convenient 
handling of material in process, 
availability of space for maintenance 
work and easy removal of waste ancl 
effluent; 

Rdherence to good safety and maintenance 
practices in the use of machines and 
mechanical equipment in tanneries and 
effluent treatment plants 

reduces the number and severity of 
accidents; 

reduces machine down-time; 

reduces energy consumption; 

improves workf low due to higher rate 
of rnachine production. 

Standards of electrical installations 
with regard to electrical cabling, 
adequacy of electrical protection, 
control panel location (consistent with 
safety regulations), suitability of 
motors and switch gears for area of 
use (e. g. IP 55 degree protected 
devices); 

0 Operation controls (e. g. controls 
labelled in local language, emergency 
OFF button within easy reach of 
operators, work position of operator 
and helpers on the machine); 
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Drum 

Fleshing machine 

Splitting rnachine 

Samrnying rnachine 

Cylinder shaving rnachine 

ref. sheet 4. 1 

ref. sheet 4. 2 

ref. sheet 4. 3 

ref. sheet 4. 4 

ref. sheet 4. 5 

Cylinder setting out machine ref, sheet 4. 6 

~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 

To check the machines in your tannery, 

use the following checklists. You can find 

these in the second part of the manual! 

~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 

Maintenance in terms of availability of 

operating manuals, recording of 
maintenance details, replacement 
schedule, daily pre- and post- 
operation checks and maintenance 
work; 

C3 Emission levels of noise, vibration, 
radiant heat, dust, gas/vapours/mist; 

0 Availability, adequacy and functioning 
of (dust/vapour) extraction facilities or 
control facilities (e. g. vibration/noise 
control devices, local extraction and 

. exhaust equipment). 

Slocomb staking machine 

Vibration staking rnachine 

Buffing machine 

Manual spraying 

ref. sheet 4, 7 

ref. sheet 4, 8 

ref. sheet 4. 9 

ref. sheet 4. 10 

Automatic spraying machine ref. sheet 4. 11 

Vacuum dryer ref. sheet 4. 12 

Plating/embossing machine ref. sheet 4. 13 

Glazing machine 

Electrical supply utilities 

Power generating facilities 

ref. sheet 4. 14 

ref. sheet 4. 15 

ref. sheet 4. 16 

Passive safety guards, (Photo: RePO- 
UIVIDOJ 

A vailabili ty of passive safety devices 

. 4 
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8e aware of hazards from contact with 
unguarded gear mechanisms! 
(Photo: RePO-UIVIDO) 
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Passive safety devices are guards, fences 
or covers which serve as a barrier to prevent 
contact of workers with moving machine 
parts such as prime movers, belts, open 
gears, transmission parts and other moving 
parts of machine (e. g. rotating drum or 
paddle). 

Ensure that these are properly fixed 
on the floor or on the machine itself. 

Increase the effectiveness of the 
passive safety guard by painting it in 

a signalling colour (e. g. yellow). 

Make sure that passive guards are put 
back in place after removal for 
maintenance and cleaning work. 



CHAPTER 4 - SAFETY OF MACHINES AND INSTALLATIONS 

Availability of active guards 

Machines such as cylinder, multi-roller, 
splitting machines and presses should be 
provided with active safety devices (e. g. 
dynamic guards operated by pneumatic, 
ultrasonic, optical or electrical basis). 

Clearly mark the active safety device 
by painting it in a signalling colour (e. g. 
yellow). 

Active guards are designed and installed 
in such a way that these immediately stop 
or reverse the process when actuated. 
These prevent workers hands/fingers and 
other body parts from getting drawn into 
and caught in the machine. 

Fully mechanical machines of older 
designs usually do not have active 
guards. . It is possible to upgrade the 
design of these models to basic 
mechanic-electrical types, 

Create awareness by using cautionary signs. (Photo: 
RePO-UN(DO) 

Proper siting of machine 

A good machine foundation contributes to 
longer life of the machine. Particular care 
about the levelling needs to be taken when 
installing multi-roller machines. This avoids 
fast wear of cylinders and bearings as well 
as keeps maintenance cost Iow. It ensures 
good product quality (e. g. no chatter marks 
on shaved leather). 

Active safety device on 
(Photo: RePO-UNDO) 

multi-roller machine. 

When installing the machine, take care that 
at least one meter (three feet) distance is 
avilable around the machine. This allows 
space for maintenance, easy handling of 
material in process and daily cleaning and 
removal of waste. 

Consider phasing out these machines 
as these not only pose safety risks to 
the workers but in many cases also 
limit quality of production. 

Check the functioning of the active 
safety device on a daily basis before 
starting operation, 

Standards of electrical installations 

Tanneries and effluent treatment plants have 
highly corrosive conditions (e. g. high levels 
of humidity, presence of corrosive 
chemicals in liquid and gaseous form). 
These affect the electrical installations all 
over the tannery but particularly on and 
around machines. 
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Earthing wires corrode quickly and snap. 
Water from paddies, drums, fleshing and 
sarnmying machines splash on switch 
boxes, starters and can cause short- 
circuits. Inadequate electrical cabling and 
wiring can result in wastage of electricity and 

damage to machines, besides posing high 
safety risks to workers (e. g. electrical 
shocks, burns, injuries from a fall triggered 
by a minor electrical shock) and causing fire. 

Insulate, enclose and protect all live 

parts (exposed/unconnected wires, 
open fittings) using barriers or 
installation out of reach (e. g. overhead 
transmission line). 

Make sure that cables and equipment 
are effectively disconnected and 
locked-out when carrying out 
maintenance or repair work (e. g. 
remove fuses in the supply line). 

Make sure that metal casings of 
electrical equipment (motor, starter 
boxes) are earthed. The earthing. 
cables have to be connected to an 
earthing conductor placed in an 
earthing pit. 

Use standard colour coding for clear 
identification of type of wire and 
connection, 

~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 

Z7 Check with reference sheet-4. 17 for standard 

colour coding of cables/wires. 

~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 

For machines located in wet-processing and 
dusty areas (dry shaving, buffing), check the 
electrical motors for the following: 

C3 Check the index of protection (IP) of 
the motors used (usually mentioned 
on a small label) and verify its 
adequacy for the location (Electric 
motors in wet-processing areas must 
have IP 55 index of protection). 

C3 Ensure that the terminal boxes of the 
motors are covered, 

Check condition of electricai installations. 
(Photo: RePO-UNIDO) 

Effectively actuate protective 
devices such as fuse and circuit 
breakers by sustained overloads or 
short circuits and immediate 
disconnection of electrical supply. 

C 
I 

0 

'G 

Use earth leakage protective 
switches as another protection 
which disconnect electrical supply 
before a lethal current can be drawn 
from the main lines (e. g. in case a 
person gets a shock from his 
earthing a live wire); Do not allow open terminal boxes and missing cable 

glands. (Photo: RePO-UNIDO) 
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CHAPTER 4 - SAFETY OF MACHINES AND INSTALLATIONS 

0 Insulate all wires (no bare 
conductors or blank wires) and, 
preferably, place in cable ducts. 

Q Check that the earthing wires 
are in place (e. g. on motor, 
metal starter boxes and 
transformers) and not corroded. 

T STOP 

When carrying out . electric 
maintenance work, rely on skilled and 
trained personnel or contractors only. 

~ ~ ~ ~ ~ ~ ~ ~ s ~ ~ e ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ Label control buttons in local language. (Photo: RePO- 
UN!DO) 

Check with reference sheet - 4. $8 for 

further information on index of Control emissions 
protection. 

~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ e ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 

Operation controls 

All switches and buttons on the machine 
should be clearly marked with colours and 
labels in the local language, Imported 
machines do often have labels in the 
language of country of origin. 

During many stages in the leather 
production, processing of material in or on 
the machine, sometimes in combination 
with addition of chemicals, may result in 

emissions affecting the operator and other 
workers in the work place. Such emissions 
include noise, vibration, heat and various 
airborne contaminants such as dust, gas, 
vapours and mist. 

The operator may know the meaning of each 
button due to long work experience on a 
particular machine. However, in an 
emergency, other workers may not be able 
to take adequate action. 
Therefore: 

Excessive noise emitted by a machine may 
indicate a waste of energy as noise is energy 
in a different form. 

O Label all control buttons and 
switches on the machine in 

the local language. 

Make sure that an 
emergency OFF button is 
within the reach of the 
operator(s}. 

Ensure that operators and helpers 
) 

have a correct work position on 
the machine (e, g, provide platform 

CI 

Ct 

I:y 

of adequate height and proper ensure proper working posit)'on of workers. (Photo: 
material). RePO- UN/DO) 
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Vibration and noise absorbing mounts. (Photo: RePO-UNIDO) Excessive vibrations can affect 
machine and worker. A simple 
solution is to place the machine 

'on vibration absorbing mounts 
or feet. 

Machines which are known to 
emit airborne contaminants 
(e. g. dry shaving, buffing, 
dedusting, spraying machines) 
have to be equipped with local 
extraction and exhaust 
facilities. 

Effective noise control should start at the 
source itself, First, try to identify the source 
and cause of the noise. 

In many cases, better lubrication of the 
noisy machine parts may solve the 
problem. Alternatively, consider 
replacement of the noisy part with a less 
noisy one. 

Their adequacy and proper 
functioning can be verified 

during work place auditing and monitoring 
as described in chapter 8. 

~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 0 ~ ~ 

For further information on control of 
airborne contaminants, p/ease also refer 

to chapter 3. 
0 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 

Example - drums: 

~ Machine-cut gears of drums emit 
less noise and vibration than rough- 
cast ones. 

~ Teflon/plastic pinions are 
considerably less noisy than iron- 

cast pinions. 

/ 

k. 

Noise emission on some machines such 
as older models of through feed staking 
machines or reverse setting machines 
cannot be controlled this way. In such 
cases, encasing of the machine (e. g. 
installation of noise baffle, construction of 
noise absorbing walls around the machine) 
or relocation of the noisy machine to a 
separate location may be more viable 
options, 

ln latter cases, you have to make sure that 
operators and workers are provided with 

hearing protection. 

Low noise Nylon pinion on drum 
drive. (Photo: RePO-UNIDOj 

CARRY OUT PREVENTIVE 
MAINTENANCE 

Regular and systematic maintenance of 
machinery and installations is a prerequisite 
for cost-effective and safe production in your 
tannery. 
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CHAPTER 4 - SAFETY OF MACHINES AND INSTALLATIONS 

Prepare and keep a maintenance 
schedule. 

Maintenance is more than simple 
breakdown repair. The emphasis should be 
on preventive maintenance to avoid 
breakdown and stoppage of machines. 

On a daily basis, the operator should carry 
out pre- and post-operation maintenance 
work This includes amongst others: 

0 Check proper functioning of machine 
before start of operation. 

Cl Test functioning of active safety 
devices before start of operation. 

Cl Check proper placing of passive 
safety devices. 

0 Clean machine after completion of 
work. 

non-availability of spare parts, or 
rescheduling major maintenance work to 
lean periods. 

Make sure that your tannery has personnel 
with the requisite knowledge and experience 
in maintaining the plant machinery and 
equipment. They should know about; 

~ Rationalisation as well as correct 
application of lubricants and hydraulic 
oil; 

~ Material and tolerances to be typically 
used for bush bearings; 

~ Correct application of electrical 
motors and switch gears in each area 
of the tannery and effluent treatment 
plant. 

C3 Lubricate moving rnachine parts. 

Machine manuals and other technical 
information to be used for repair or ordering 
spares etc. must be catalogued. The latter 
is also important to work out a specific 
maintenance schedule. 

Retrieve the information from the 
operating manuals of your machines. 

If not available, get the manual from 
your machine supplier! 

Keep separate maintenance records 
for each machine in your tannery. 

Based on this information organise an 
annual plan of the maintenance 
activities. 

ea o ~ o 
o a ooa 
0 OOos 

Keep tools ready and mobile, (Sovrce: ILO) 

List the maintenance and spare parts 
required for all machines in your 
tanriery. 

Allocate space and provide tools for 
maintenance 

This will help you to exploit cost saving 
potential such as by reducing the variety of 
lubricant and hydraulic oil, reducing 
unnecessary stocks of easily available spare 
parts, avoiding machine down time due to 

One. separate area in the tannery premises 
should be allocated for maintenance work 
by tannery's own or outside personnel as 
well as stoppage of tools and spare parts. 
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Take care ot corrosion protection in tanneries and etttuent treatment 
plants. (Photo: RePO-UIVIDO) 

Stock and properly store general 
mechanical and electrical engineering 
hand tools and service equipment. 

0 Stock critical spares, particularly, 
those that cannot easily be procured 
at short notice. 

Stock lubricants and other 
consumable maintenance material in 

sufficient number and quantity. 

For maintenance of shaving cylinders, your 
tanneries should also have access to a 
dynamic balancing facility (recommended 
specification for balancing machine: 300 kg 
hard bearing, 1, 500 mm diameter x 3, 000 
mm long, max. rotor size, variable rpm 
20 - 2000 and 5 micron accuracy). 

Apart from general engineering tools, 
tanneries should have following special 
equipment and instruments: 

E Tong tester electrical, digital, 
autoranging, digital 0-1000V, 0-600 A, 
with ohrn meter 

Multi-meter autoranging, digital 
0- 1000 VAC, 0-300 Vdc, 0-10 A 

E Vernier calliper 300 rnm X 0, 02 mm 

8 Precision spirit level 200 mm length, 
sensitivity 0, 05 mm/m 
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CHAPTER 4 - SAFETY OF MACHINES AND INSTALLATIONS 

AVAILABILITY OF SAFETY DEVICFS 

Is the machine provided with passive safety 

device {e. g. guard, cover, fence) preventing 

contact with prime mover, belts, open gears 
and transmission parts? 

H is the machine (e. g. cylinder and splitting 

machines, presses) provided with active 

safety devices (e. g. dynamic guards 
operated on pneumatic, ultrasonic, optical 

or electrical basis) immediately stopping or 

reversing the process when actuated? 

0 Do these active safety devices function 

properly? 

SITING OF THE MACHINE 

ELECTRICAL INSTALLATIONS 

Are the electrical installations (e. g. motor, 

switch gears, terminal boxes, electrical 
connector and starter) on the machine of 

adequate degree of protection (e. g. IP 55 
for machine in wet and corrosive 
conditions)? 

ls the location of the control panel consistent 

with the safety regulations? 

OPERATING CONTROLS 

Q Are the control switches label and 

operating instructions in local!anguage? 

Is the emergency off button in reach of the 

operator? 

C3 Is the machine properly sited in relation to 

adequacy of machine foundation? g MAINTENANCE PROVIS ON 8 

ls there at least one meter (i. e. three feet) 
free space provided around the machine? 

El Does the availabie space around the 
machine facilitate maintenance and removal 

of waste? 

Q ls the space in front of the machine sufficient 

to ensure proper work flow? (Do workers. 
coliide with each other when loading and 

unloading material?) 

Q Do you have the operating manual of the 
mach!ne? 

Are the maintenance details recorded? 

Q Are daily pre- and post-operation check 
carried out on the machine? 

EMISSION CONTROL 

0 Does the machine generate excessive noise 

{above 85dbA), vibration, dust, gas and / or 
mist'? 

C3 Is there an extraction or control facility 
available on the machine' ? 

C] ls the extraction or control facility adequate 
and functioning well? 
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Workplace environment and conditions 
influence workers' performance in your 
tannery. 

ORGANISE AND IMPROVE 
THE WORKFLOW 

Temperature, humidity, noise and quality of 

light are some key conditions, These can 
have an effect on safety and health of 
workers and can be improved by you by 
simple means. 

Similarly, changes of work 
organisations and work place 
layout can have an impact on the 
productivity of the tannery while 

improving safety and health 
standards at work. 

Major modifications of the existing workfiow 

are often not easily possible, Over the time, 
your tannery may have expanded by adding 
on to the existing production facilities paying 
little heed to productivity or workf low. Maybe, 
the production facilities are based on the 

Accordingly, some aspects which 

you can check are: 

Adequacy of layout and 
spacing between productiori 

I 

facilities and walk ways 
(availability of space); 

K 

Storage and handling 
practices (size and layout of 

I 

storage areas, use of trolleys 
for transfer of material); 

Adequacy of ventilation to 
control temperature and 
humidity in the work areas 
(use of natural and artificial 

ventilation, insulation); methods and technologies of the time. Over 
the time, the available floor space got 
distributed among various competing 
demands, all not necessarily conducive to 
efficient production. 

C3 Adequacy of lighting in the work areas 
(adequate light intensity, proper use 
of natural and artificial illumination 

arrangements, avoidance of glare). 

Space for work and movement of material in a large-scale 
tannery. , fpboto: Repo-UHIOO) 
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CHAPTER 5 - l4'ORKPLACE ENVIRONMENT AND CONDITIONS 

increase available work space 

Over a period, you may notice spare parts 
and materials being placed in the work area 
for lack of other storage space, incomplete 
repair of floors and haphazard storage of 
material leading to a shortage of available 
pathways and work areas. Such conditions 
may result in injuries from fall due to uneven 
or slippery floor conditions or by falling over 
items kept on the walkways. 

markings such as coloured, preferably 
yellow, lines to mark passageways 
and dashed lines for specific work or 
storage areas. 

Remove and collect waste (f1eshing, 
trimmings, shaving) as often as 
possible from the work area and 
temporarily store the same at a 
specially assigned place until final 
removal or disposal. 

To increase productivity and facilitate use 
oftimeandlaboursavingmethods, consider Indicative space (in meter) required for 
the following: passage/aisles: 

Remove all materials from the work 
area not immediately needed for the 
production. 

Provide and clearly indicate separate 
space for storage of material in 

process, certain processes (e. g. 
sorting, loading; unloading), storage of 
chemicals and other inputs needed in 

the immediate production process. 

~ 5 m tree space around machines 

0. 8 m for one person walking 

~ 1 m tor One pel'son carrying 
material 

1. 5m for movement of a manual 
pallet truck or trolley- 

2 m for movement of a self-driving 
pallet truck 

Improve flooring 

Uneven and at some places broken floor 
and uncovered drainage prevent the 
movement of trolleys and require the 
material and other inputs (e. g. chemicals) 
to be carried manually from the stores to 
the work area or from one production 
stage to the next. You lose valuable time 
as the workers can only carry a limited 
number of skins/hides or materials at a 
time. 

Allot space for work and movement in a work area. 
(Photo: Repo-UN/DO) 

I 

Provide and clearly indicate 
passageways for walking and 
movement of material. Use floor 

At the same time, solid waste collects. in 

the open and uncovered drains, resulting 
in clogging of the same and slippery floor 
conditions, particularly in and around the 
wet-processing areas. 

Simple action of improving the floor will allow 
easy and fast transfer of materials and 
chemicals in your tannery, 
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IMPROVE WORK 
ENVIRONMENT 

During the production of leather, the 
processes on machines and the chemical 
reactions involve emission of heat, dust, 
gases, vapours, noise, vibration to which 

your workers and you are exposed on a daily 

basis. 

Cover floor openings and drains. 
(Photo: RePO-UIVIDO) 

Cover all drains in the work area with 

grates, with small holes to prevent 
solid waste from falling into the drains 

(The grates should be made of 
concrete, wood or other corrosion 
proof material and should be at the 
same level as the floor). 

Cover all other floor openings (e. g. 
wells, pits at floor level) to prevent falls 

and accidents. 

Ensure that floors have a slip-proof 
surface. A gently sloping floor will help 

to drain effluent and water. 

Manual handling and carrying during the 
production should be reduced to 
the minimum extent possible. 
Keep in mind that there are 
specific limits for maximum 
weight workers should lift or 
handle during a workday (Usually 

specified in the labour legislation 
of your country!). 

Use hand pallet truck for easier movement and 
handling of material. (Photo: RePO-UNlDO) 

~ ~ 0 ~ ~ ~ ~ 0 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 4 ~ e 

For information on control of chemical 

emissions (e. g. gas, vapour, dust) see 
chapter 3, For information on control of 

noise, refer to chapter 4. 

~ ~ e ~ ~ ~ \ee ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 

There are more efficient ways of 
moving materials in your 
tannery. 

Guard pits and other openings. (Photo: RePO-UiV/DO) 
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CHAPTER 5 - WORKPLACE ENVIRONMENT AND CONDITIONS 

Control temperature and 
humidity through natu- 
ral and artificial ventila- 
tion 

Good ventilation and air 
circulation in the work area 
and insulation of buildings 
against outside heat and cold 
will contribute to a pleasant 
temperature and reduction of 
humidity. At the same time, 
overall ventilation also 
reduces the concentration of 
airborne contaminants. 

Open workspace for good ventilation. 
(Photo: RePO-tJNIOO) 

Ideally factors such as 
direction of wind and facing 
northern direction for sun 

shine should be always considered when 
planning the construction of a tannery. 

Use natural ventilation and air 
circulation to achieve low cost overall 
ventilation first, taking advantage of 

. horizontal air movement around and 
through buildings or the tendency of 
hot air to rise. Simple modifications 
such as removal of separating walls 
or increase of wall openings will 

improve the natural air flow. 

Install fans, where natural air 
ventilation and circulation are not 
sufficient. 

Insulate against heat and cold 

Ventilation for different building designs. 
(Source: ILO) 

Before resorting to expensive equipment to 
control temperature, be aware that heat and 
cold are also caused by outside climatic 
conditions. Heat and cold may get inside the 
tannery directly through openings such as 
windows, doors, 'gaps, skylights or indirectly 
through conduction through walls and roofs. 
While ventilation is one way to remove heat 
from the work place, also consider to 

improving the heat reflection of walls 
and roofs by plastering or 
whitewashing; 
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improving the insulation of the roof by 
using insulating material or double 
layer roof; 

using radiant heat from machines and 
process to warm the work place in 

cold climate; 

Paint ceilings and inner walls in lighter 
colours. This provides better reflection 
and distribution of existing light 
sources besides resulting in better 
visual conditions and a pleasant work 
environment. 

using shades for the wall openings to 
deflect heat from direct sun shine; 

planting trees and shrubs around the 

premises which not only provide 
shade but also become a natural filter 
for outside dust, besides giving your 
tannery a pleasant appearance. 

Ensure quality of light 

Poor lighting leads to low productivity and 
poor quality, particularly in finishing 
operations, as workers will start suffering 
from eye strain, fatigue and headache. 
Better lighting does not mean that more light 

bulbs have to be fixed. In many cases, 
rearrangement of existing lighting and proper 
maintenance and cleanliness of reflectors/ 
fittings wiII result in improvements, 

Make full use of natural daylight by 
installing skylights or modifying size 
and location of windows. Keep 
windows clean all the time. You save 
the electricity cost of artificial lighting. 

install local lighting for better quality and 
safety. (Photo: RePO-lJNIDO) 

Avoid direct and indirect glare, 
particularly in areas involving multi- 

roller machines and finishing 
machines directly operated by the 
workers (e. g. staking machine, 
glazing jack). Glare can distract the 
workers' concentration, possibly 
resulting in poorer quality or even 
accidents, 

O Find the right place for light sources 
(e. g, Do not place a light source above 
a ceiling fan, which results in a 
stroboscope effect!) and maintain/ 
clean the same to ensure high light 

efficiency. 

To verify whether the level of lighting is 
adequate, you can check with the help 
of a light (lux) meter 

Use natural light for good light qualityin the work area. 
(Photo: RePO-UNIDO) 

~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 

For furtherinformation on the lighting 

requirements, check with reference sheet 
-5. 1! 

~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 
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CHAPTER 5 - WORKPLACE ENVIRONMENT AND CONDITIONS 

Reduce fhe overall noise level at the 
work place 

Exposure to excessive noise at the work 

place affects the workers' ability to 
concentrate, causes mental stress and 
results in irreversible partial or complete 
hearing impairment or loss. Noise at the 
work place can mask what we 
want to hear. This can cause 
accidents, because the worker 
wil! not be able to hear warning 

shouts or signals. 

Try to contain noise levels in your tannery 
such that these do not exceed 60- 70 dB(A). 
To reduce the noise levels in your tannery, 
consider 

checking the noise level of each 
machine and, if possible, reduce 
noise level by repair or maintenance 
work (e. g. better lubrication); 

Not every type of noise will affect 
the human being. The effect 
depends on the volume 
(loudness) measured in decibel 

(dB) and the pitches (high and 
low frequency) measured in 

Hertz (Hz); High pitches irritate 

more than low ones. 

I j, '/w~ 
~~iYvrp 

Noise which is continuous at 
levels of 85 -90 dB(A) - sound 
measured in dB(A) corresponds 
closely to the effects on the ear- 
or more is injurious to hearing. 

Noise may mask what you want to hear! (Source: SiDA) 

You risk damage to your hearing, if you spend 
more than five hours a day at these levels. 
Wearing can also be damaged by sudden- 
loud noise such as from 

an explosion. 

replacing noisy machine parts (e. g. 
metal, iron) with ones made of low- 

noise emitting material (e. g. Teflon/ 

plastic pinions on drums); 

G 

~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 

If you are unable to have a 

conversation in a normal tone 

of voice at an arm's length from 

your partner, the noise level is 
too high. Normal conversation 

takes place at around 60 dB(A), 

~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 

Reduce noise poliution by enciosing noisy machines or rnachine parts e. g. 
vibration staking machine. (Photo: RePO-UNIDO) 
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enclosing the entire rnachine or 
noisy parts of it with muff lers or 
cases with foam plastic lining; 

shifting noisy machines to an 
isolated location or build a wall 

covered with sound absorbing 
material around it. P 

te e 
» w~e. 

If the noise level cannot be reduced below 

85 dB(A) by these methods, the operators 
have to be provided with hearing 
protectors (e. g. ear plugs, ear muffs}. 

~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 

For further information on hearing 

protection, check with chapter 6 on 

personal protective equipment. 

~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 

Use hearing protection, if you cannot contain noise 
otherwise! (Photo; Repo-UNIDO) 
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The use of personal protective equipment 

and clothing is an immediate but only short- 

terrn solution for dealing with health hazards 
and safety risks at the work place. 

The use of personal protective equipment 
should be only considered as the last and 

supplementary solution, where it is not 

possible to completely eliminate or prevent 

exposure to hazards. 

It is the management's responsibility to 
provide the appropriate personal protection 

equipment, to keep the same in good and 
clean condition and to replace when 
necessary, 

It is the worker's duty to use the personal 
protective equipment provided by the 
management. 

provision of personal 
protective equipment to 
workers alone is not enough. 
Workers need to be trained on 
the proper use and 
maintenance of personal 
protective equipment. 

SELECT TME CORRECT 
PERSONAL PROTECTIVE 

EQUIPMENT 

(Photo: RePO-UN/DO) 

The most commonly needed personal 
protective equipment in tanneries and 
effluent treatment plants are 

protective clothing (gloves, safety 
shoes/boots, aprons); 

hearing protection; 

protective goggles and shields; and 

respirators. 

While numerous types of personal 
protective equipment are available in the 
market, selecting the most appropriate and 
cost-effective one is not an easy task. 

Respirators 

Respirators, covering mouth and nose, 
prevent the entry of chemicals into the body 

through inhalation. 

They need to be worn whenever the 
concentration of airborne pollutants (dust, 

vapours, gases) can not be reduced to 
acceptable levels by other means. 



CHAPTER 6 - PERSONAL PROTECTIVE EQUIPMENT 

important factors to be considered for the 
correct selection of appropriate respirators 
are: 

0 type of contaminant or contaminants; 

U expected and permissible 
concentration in the workplace (the 
latter also called threshold limit value); 

C3 type of activity of worker: The 
respirator must be compatible with 
hard hats, goggles, other personal 
protective equipment; the worker 
must be able to communicate and 
perform required job duties; 

0 acceptability to the workers (comfort, 
type of activity); 

H- proper respirator fit (Careful check is 
required when you have workers with 

beards!), 

The most common respirators required in 

tanneries for day-to-day operations are air 
purifying respirators which clean the air by 
filtering or absorbing contarninants before 
the respiratory system. 

Self contained breathing apparatus (Source: ILO) 

air is supplied by a pump (air-line system) 
or a cylinder/tank, containing compressed 
air, This portable self-contained breathing 
apparatus (SCBA) is required for entry into 
any confined space (e, g. man holes, deep 
pits, underground tanks) where presence 
of toxic gas {e. g. hydrogen sulphide gas) or 
lack of oxygen is likely. 

Eye protection 

Safety glasses and safety goggles protect 
eyes from chemical splashes and exposure 
to dust, vapour, mist and fume or other 
foreign bodies (e. g. splinters). 

Half masks respirator (Source: ILO) 

The masks either come in form of half-face 
masks (covering mouth, nose, chin) or full- 

face mask, 

Air-supply respirators provide a continous 
supply of uncontaminated air and offer the 
highest level of respiratory protection. The 

( 

Protect eyes with safety goggles. 
(Photo: RePO-UNIDO) 



Particular areas of application in tanneries 
and effluent treatment plants are the 
handling and dilution of lime and acidsl 
alkalis. 

Personal protective clothing 

To prevent contact with contarninants and 
to protect the skin, protective clothing such 
as gloves, aprons, boots, overalls - made 
of water-proof material - should be provided 

and worn in all wet- 
processing areas of the 
tannery and effluent 
treatment plant and while 
handling chemicals, 

As in the case of respirators 
the specific circumstances 
should be kept in mind when 
selecting and providing 
personal protective 
equipment. 

Types ot hearing protection (Source: /LO) 

Hearing protectl'on 

Whenever the continuous noise levels 
cannot be contained below 85 dBA (decibel), 
the hearing of workers has to be protected. 

ln such cases, workers have to be provided 
with hearing protection such as ear muffs 

or plugs, Most available hearing protection 
devices enable reduction of noise by around 
25 dB(A). 

Example - gloves: 

material of glove 
(natu al rubber, nitrile, 
neoprene butyl, PVC, cotton, 
leather) 

Cl thickness (durability and level of 
protection) 

0 type of g&-ip surface 

Cl length (wrist, elbow, full arm) 

C3 type of cuff (rolled, etc. ) 

ln some instances, e. g. involving electricity, 
special personal protective clothing is 
required. 

Wear the hearing protectors as Iong as you 
are exposed to high level of noise. Even 
removing them for a short period of time can 
involve risk of damage to hearing. 

Check whether hearing protection 
device provides a good sealing effect, 
Loosely worn ear muffs or earpiugs 
do not protect you; 

Make sure that ear plugs are properly 
cleaned or replaced to avoid 
contaminants entering into the ear 
with the plugs. 

~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ e ~ e ~ ~ e ~ ~ ~ ~ ~ ~ e 

Reference sheet - 6. 1 provides you with an 

overview of personal protective equipment 

neededin the different areas of the tannery 

and effluent treatment plant. 
~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 0 ~ ~ ~ ~ ~ ~ 0 ~ 0 ~ ~ ~ ~ ~ 

Before procuring personal protective 
equipment, check whether personal 
protective equipment is needed at all in a 
specific work area. 

In all cases, make sure that the equipment 
fits the worker. 
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When introducing personal protective 
equipment workers may be reluctant to use 
the same because they are not used to 
personal protective equipment or worried 
about its implication; they may feel 
uncomfortable due to prevailing humid and 
hot work conditions. 

Training and information will help overcome 
the resistance more easily. 

Inform the workers about the possible 
ill-effects of exposure on their health 
due to not wearing personal protective 
equipment. 

Remove wrong perceptions about 
personal protective equipment. 

Clearly instruct workers when and 
where they have to wear personal 
protective equipment. 

As the worker's well-being at the workplace 
is the management's responsibility, 
sometimes exercising supervisory power 
may be necessary. 

Nakini use of personai 
protective equipment is a 
workel's duty. 
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Despite all precaution, occurrence of 
emergencies in factories cannot be ruled 

out, An efficient management is always 
prepared to deal with emergencies. 

Whenever all three elements are present, a 
fire may start. Whenever two of the three 
elements are found together, high risk of fire 

must be assumed. 

This chapter provides you guidance on how 
to prevent and deal with emergencies. 

Identify the combustiblelFlammable 
material in your tannery 

CONTROL RRE AND 

EXPLOSION RISKS 

A careful assessment of your tannery and 
effluent treatment plant will help you identify 

the locations with a high risk of fire. 

To do so, one should keep in mind that fire 

requires three basic elements, namely 

combustible/flammable material 

a source of ignition (heat, spark) 

oxygen 

The most common combustible/flammable 
materials in tanneries are 

Q chemicals in liquid and solid form; 

Q chemical fume, vapour, mist; 

Q wastes (dry shaving dust, buffing dust, 
vegetable extract); 

Q fuel and lubricating oil, 

~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 

The material safety data sheet of chemicals 

usually gives detailed information on the 

respecti ve risk of fire or explosion. 
~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 

When checking the 
material safety data sheet, 
keep the following in mind: 

For flammable 
liquids, the lower the flash 
point, the higher the fire 
and explosion risk of the 
chemical. 

Identify areas with high risk of fire. (Photo: RePO-UNIDO) 

A vapour heavier 
than air (density higher 
than 1) may travel along in 

the ground and collect in 

pits or below ground area, 
' creating fire and explosion 

risk far away from the 
location of the chemical. 
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CHAPTER 7 - DEALING WITH Eil/IERGENCIES 

+ 'Q' e ~ 

0 process and radiant heat (drying 
chamber/tunnel, steam pipes, boiler, 
badly ventilated electrical motors e. g. 
fans, exhaust ventilation); 

Qss, . 

0 open flames (cigarettes, matches, 
candles); 

I 

0 solar heat. 

Afixiny of chemicals can lead to spontaneous 
combustions. (Source: ILO) 

Identify the potential sources of 
ignition in your tannery 

Since oxygen will be present in the air, the 
focus of preventive action should be on 
keeping flammable material and sources of 
ignition separated. 

For a chemical/fuel and its gaseous form to 
pose. a fire risk, the flash point temperature 
has to be exceeded. 

Potential sources of the heat required to 
ignite the flammable material are: 

0 sparks (at poorly made electrical 
connections, grinding of bladed 
cylinders); 

0 static electricity (dry belts rubbing 
against wooden or plastic parts or 
cylinder rollers e. g, driving belts, 
measuring machines); 

0 electrical short circuits; 

0 spontaneous combustion (oily rags in 

dry open air); 

0 chemical reactions (accidental mixing 

of spilled chemical in chemical store 
or work place); 

0 friction (loose drive belt rubbing 
against covers, rubbing of moving 
machine parts due to poor 
maintenance or missing lubrication); 

I REVENTIVE AfEASURES 

Store chemicals properly and 
keep chemical containers 
covered. 

Clean chemical spillage 
immediately as per the 
instructions of the material 
safety data sheet. 

Ventilate chemical stores and 
work areas to avoid 
accumulation of vapour, fume, 
mist, etc. 

Remove waste, particularly from 
dry shaving and huffing 
machines and the work area. 

Store fuel for engines in 
separate locations away from 
the work area in conformity with 
relevant rules for fuel storage. 

Keep electrical instailations 
clean and in good order. 

Ensure proper maintenance and 
lubrication of machines. 

Prohibit smoking in fire prone 
areas, such as chemical stores 
and all work areas. 
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Prepare for a possible fire 

While the preventive measures as listed 
minimise the risk of fire, further measures 
have to be taken to be able to respond 
immediately, if a fire occurs to avoid harm 

to plant and persons. 

Workers should be able to escape 
from any part of the tannery in case 
of a fire. 

r 
t. 

'E 4 

The fire exits need to be clearly 
indicated and marked. 

Check once a year that the fire fighting 

equipment is filled and ready for use, 
The location of the fire fighting 

equipment should be clearly marked 
as well. 

Keep fire fighting equipment ready in marked 
locations. (Photo: Repo-UNIDO) 

Train the workers on the use of the 
fire fighting equipment. Everybody in 

the tannery should know what needs 
to be done in case of a fire. 

~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 

Check reference sheet - 7. 1 for selecting the 

right fire extinguisher. 
~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 

'- 0 ~j, 

How to select the correct fire fighting 

equipment using reference sheet - 7. 1: 

Check column 1 and 2 for the type of fire 

to be expected in a certain area of the 

tannery. 

El Check which fire extinguisher is suitable 

for the type of fire {tick mark for suitable). 

C3 Check whether the existing fire fighting 

equipment is suitable for the respective 

area in your tannery. Cross check whether 

the class-of-fire abbreviations {A, B, C, E) 
are highlighted on your fire fighting 

equipment, 

Thumb rules! 

Be prepared for a possible fire! (Photo: RePO- 
UNIDO) 

One 6 litre or 6 kg fire extinguisher is 
suitable foi 150 - 200 m' 

Locate fire extinguishers not farther 
than 15 meters from the nearest 
fire-prone area. 

Fire extinguishers suitable for A 8 C 
class fires can be used in chemical 
stores. 

Keep separate fire extinguishers for 

different risk areas. 
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CHAPTER 7 - DEALING WITH EMERGENCIES 

BE PREPARED FOR MEDICAl 
EMERGENCIES 

Workers, supervisors, managers and even 
yourself may be exposed to a variety of 
external safety risk and health hazards at 
the work place. 

0 ~ ~ 0 ~ ~ ~ ~ I ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 

Check the reference sheets - 7. 3, 7. 4, 7, 5, 
7. 6 and 7. 7 for further useful information on 

how to deal with emergencies! 
~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 

~ ~ ~ ~ ~ ~ ~ 0 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 1 ~ ~ 0 

Check chapter 2 for safety risks and health 

hazards at the work place. 
0 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 0 ~ ~ ~ ~ ~ ~ ~ ~ ~ 1 ~ ~ ' ~ ~ 

Though the probability of accidents can be 
brought down - by taking preventive and 
precautionary measures - one should be 
prepared and equipped to respond to a 
medical emergency. Immediate and correct 
(re)action with the facilities available are 
decisive for the rescue and full recovery of 
the victim. First medical aid is the first step 
in the line of medical emergency response. 

Identify possible medical emergen- 
cies in your tannery and effluent 
treatment plant 

The most likely medical emergencies you 
may come across are: 

0 Bleeding from cuts, bruises, 
abrasions, open wounds 

D Broken limbs, sprains or dislocation 

-H Injuries from working with chemicals 
(spills of acids and alkalis on skin or 
eyes) 

0 Heart and breathing failure (due to 
inhalation of gas, lack of oxygen, 
electrical shock) 

C3 Burns (from acid, fire or contact with 

electricity) 

In the tannery, the staff should be prepared 
and trained to rescue and provide first 
medical aid to accident victims. 

How will you save him from there? (Photo: RePO- 
UNIOO) 

Keep rescuing and emergency 
equipment ready 

Before first medical aid can be administered 
to the accident victim, the victim needs to 
be rescued and removed from the accident 
location first. Rescuers may have to enter 
the danger zone for doing so and require 
special facilities such' as rescuing 
equipment and personal protective 
equipment. 

1. First medical aid boxlkit 

Keep a first medical aid box ready in a 
central location with easy access. In small 
tanneries, one box kept in the administration 

of the tannery may be sufficient. In larger 
tanneries, additional boxes should be kept 
in areas with high or special safety risks and 
health hazards. 
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Though the content needs to meet the 
regulatory requirements the essential items 

to be available are 

0 Antiseptic lotions, powder or cream 

0 Sterile dressing in dust proof packets 

0 Adhesive plaster 

0 Triangular bandage 

0 Scissors 

0 Burn cream 

Make sure that the content of the first 
medical aid box is regularly checked (at least 

weekly) to replenish used items or to 
replace items past expiry date. 

blake first medical aid kits accessible and mark 
their location. (Photo: RePO-UNIDO) 

3. Confined space rescuing equipment in 

effluent treatment plants 

Confined space (e. g, manholes, storage 
tanks, underground tanks, pits, wells) in 

tanneries and effluent treatment plants can 
be risky to enter for likely presence of gas 
(hydrogen sulphide, methane) or lack of 
oxygen. There are strict rules pertaining to 
entry into confined space which apply 
equally for regular workers and rescue 
operators. 

Equipment to be kept ready for rescue 
operations includes: 

Ready for a medical emergency? 
(Photo: RePO-UNIDO) 

2. Eye rinsing/safety shower/washing 
facilities 

ln cases such as spill/splashing of 
chemicals into eyes or on skin immediate 
facilities to clean the affected part of the body 
have to be available. Emergency washing 
facilities should be available in or nearby the 
chemical store. 

0 Self contained breathing apparatus or 
airline supply system; 

0 Safety harness with life line. 

e ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 

For further information, get a copy of the 

UhllDO safety handbook "How to deal with 

hydrogen sulphide gas in tanneries and 

effluent treatment plants" 
~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 4 ~ ~ ~ ~ 4 1 ~ ~ ~ ~ e ~ ~ 
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CHAPTER 7 - DEALWG 67TH ENERGEIVC/ES 

Know how to provide first medical aid 
LEARN FROM EMERGENCIES 

Though everybody in the tannery should be 
trained on basic rescuing procedures and 
application of basic first medical aid, at least, 
two staff members should be trained as 
certified first medical aiders. 

IHST AID 

Once the immediate emergency control 
steps have been taken, the accident should 
be investigated as quickly as possible, to 
establish the cause, not to lay blame. 

You can draw useful lessons from a careful 
investigation of accidents. 

~ ~ ~ ~ e ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 

You may use the sample accident 
investigation report in reference sheet - 7, 2. 

~ ~ 1 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 1 ~ ~ ~ ~ 0 ~ ~ 

Who and where are the trained first aid 
personnel'? (Photo; Repo-Uittlooj 

Make it a rule that one first medical aider 
should be present on each shift. Particularly, 
night shifts can be critical. 

Display the phone number or contact 
address of the nearest medical doctor 
and the fire fighting service in a clearly 
visible location. 

I 

Keep at least one first medical aid box 
in the tannery and inform all workers 
about its location. 

For first medical aid in case of 
accidents involving chemicals, check 
with the respective material safety 
data sheet. 

Finally, does your medical doctor or nearest 
hospital know about the safety risks and 
health hazards in your tannery and effluent 
treatment plant? 

Brief your doctor or hospital, 
so that they are prepared as 
mell! 

Train your staff on hovr to deal with emergency 
situations. (Photo; RePO-UNIVO) 

Pian for emergencies 

Based on the initial safety audit, identifying 
the potential safety risks and health hazards, 
you should not only plan for the improvement 
measures but also prepare plans on how to 
deal with the possible emergencies in the 
tannery and effluent treatment plant. 

Put the emergency plan into writing and 
inform your staff and outside emergency 
services. Key elements of your plan should 
be training and emergency drill. 

54 



The emergency plan should include clear 
explanations on a 

c 

0 how to alarm and to evacuate; 

how to rescue accident victims and 
to give first medical aid; 

0 procedures to adopt during and after 
emergency. 

'i I 

An emergency plan without 
emergency training or drill is 
useless! 

0 Are first aid personnel available in your 

tannery on each shifts? 

H How far is the nearest medical facility 

(doctors, hospital)? 

0 Is transport to the nearest medical facility 

available? 

Emergency shower and eye rinsing station. 
(Photo: RePO-VNIDO) 

H How do you obtain outside help? 

H What rescue and emergency equipment do 

you have inside the tannery/effluent treatment 

plant? 

THINKING OF 

refilling the fire extinguisher at the 
time of a fire 

0 Are the workers trained in basic emergency 

procedures? 

or 

replenishing the first medical aid box 
when an accident has happended 

IS TOO LATE! 
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Audit and monitoring are the first steps in a 
systematic approach to improving 
occupational safety and health standards at 
work. 

A simple audit and monitoring system should 
be established in every tannery comprising 
of following elements: 

0 Basic work place inspection (e, g, on 
monthly basis); 

0 Accident/incident reporting system; 

C3 Health monitoring of all workers (e, g. 
once a year). 

The principal objectives of audit and 
monitoring are to: 

The systematic and detailed examination 
and inspection of the work place is the most 
important preventive step. It requires 
contributions from and co-operation 
between workers and management. This 
need not be a formal system. 

Encourage your workers to 
report unsafe and hazardous 
conditions to their 
supervisors on a regular 
basis. 

AUDIT YOUR WORK PLACE 

/dentify the safety risks and health 
hazards 

identify the risks and hazards which 

can lead to injury, illness and 
unsatisfactory conditions at the work 
place; 

analyse and 
determine the 

A checklist is a useful tool for guidance in 

carrying out an audit in your tannery or 
effluent treatment 
plant. It is impossible 
to remember 
everything that has to 
be checked during 
each work place 
inspection. 

nature of risks 
and hazards 
(=& how they 
affect the 

A hazard identified is a 
hazard solvedl 

worker and 
what measures have to be taken); 

correct the situation and introduce 
improvements; 

follow-up, ensuring that the measures 
have been properly carried out and 
have had the intended effect; 

Reference sheet - 8. f contains a sample 

checklist which you may use as a 
reference in the different kinds of work 

place audits, ensure that no new problems have 
been introduced into the work place. ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 

~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ . 



CHAPTER 8 - AUDITING AND MONITORING 

With the help of the audit you will be able to 
identify unsafe conditions and the potential 
sources of health hazards. 

These measurements have to be cross- 
checked with the permissible occupational 
exposure limits as laid down in form of 
international recommendations or 

respective national standards 
in your country. 

Ways of assessing the actual exposure at the 
workplace (Source: It. O) 

Analyse and determine the nature 
and extent ot risks and hazards 

As the next step, the level of exposure 
needs to be determined. 

Parameters relevant in tanneries and 
effluent treatment plants are 

0 concentration of dust (total and 
respirable); 

0 concentration of chemical mist / gas 
/ vapours; 

Cl level of noise; 

0- level of temperature and relative 
humidity, wind speed. 

The measured values of these parameters 
will subsequently serve as comparative 
basis to assess the impact of irnprovernents 
made and achieving satisfactory conditions 
in the work place. 

~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 

Check reference sheet - 8. 2 for detailed 

information on which parameters should 

be monitored in which location of the 

tannery and effluent treatment plant. 

~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 4 ~ ~ ~ ~ ~ ~ ~ ~ ~ 

Occupational exposure limits 

(OEL) are grouped in three 
categories: 

OEL over a period of 
eight hours (equivalent to one 
shift), described as time 
weighted average (TWA); 

O OEL over short 
period, usually 15 minutes, 
described as short-term 
exposure limit (STEL); 

maximum permissible exposure. 

The rneasurernent of these environmental 

parameters usually requires extensive use 
of special monitoring instruments. In most 
countries, you can avail professional 
assistance of an outside expert or agency 
to carry out the rnonitoiing for you. 

~ ~ ~ ~ ~ ~ ~ ~ 4 ~ ~ ~ ~ ~ ~ ~ 4 ~ ~ ~ ~ ~ ~ ~ ~ ~ 

For detailed information on exposure 
limits of chemicals commonly used in 

tanneries, check wi th reference 
sheet-3, 1, 

~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 4 ~ ~ 444 ~ ~ ~ ~ ~ 

ln addition to these measurements, there 
are other methods which help find out to 
what extent workers in your tannery have 
been already exposed to certain safety risks 
and health hazards. 

For example, to determine the overall 
exposure of workers through inhalation, 
skin contact or ingestion, samples of 
worker's blood and urine can be analysed 
in a laboratory and checked for 
extraordinary levels of chemical 
substances, for example chrome levels, 
pesticides, etc. . These provide 
complementary information to the work 

place monitoring, 

58 



taken to improve the occupational safety and 
health standards at work. 

~ ~ ~ ~ ~ ~ 0 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 

Check with reference sheet - 8. 3 for a 
simple method of how to assess and 

prioritise hazards. 

~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 

MONITOR WORKPLACE ON 
REGULAR BASIS 

lwonitor health of your werKers on regular 
basis (Photo: RePO-UNIDO) 

Regular health checks of workers, 
particularly at the time of recruitment and 
on a regular (at least annual) basis are an 
important method of carrying out effective 
proactive health services. 

These examinations take into account the 
possible exposure of workers to various 
working condition factors such as noise, 
climate and chemicals. 

The annual examination should therefore 
include 

U general health examination; 

Cl routine blood test; 

0 lung function test; 

0 hearing test. 

It is important that the observations made 
during the work place inspections are noted, 
so that any shortcomings or suggestions 
can be reported and followed up. 

Information gathered from audit checklists, 
results from monitoring, Health records and 
accident reports are useful inputs for 
planning and deciding on measures to be 

Once you have implemented all planned 
, improvement measures, the same auditing 
methods allow you to verify the impact and 
effectiveness of these measures and to 
decide on further measures. 

Regular monitoring of the workplace will help 
to maintain the occupational safety and 
health standards at work. A general work 

place inspection should be carried out at 
least once a year by you or a staff member 
designated by you. Chemical stores, 
chemical preparation area and effluent 
treatment plants should be inspected more 
frequently, for example on a monthly basis. 

On a daily basis, check with the workers in 

each work area whether they have any 
problems and suggestions regarding safety, 
health or working conditions. 

In addition, special work place inspections 
are prescribed by law, such as inspection 
of boilers or pressure vessels. 

~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 

Tly to obtain experts' advice, Engineers, 

safety official, experienced supervisors 

and workers or experts outside your 
tannery and effluent treatment plant may 

be of further help to you, 

~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 0 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 
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Eliminating or curbing effect of safety risks 
and health hazards creates the basic 
framework for improving the occupational 
safety and health standards at work. 
Physical arrangements are not sufficient for 
safety, health and well-being of workers. 
These have to be seen in combination with 

safe behaviour and practices. 

Thus, the focus of your efforts for ensuring 

a good record of safety and health practices 
in your company should be the worker, 

Create general awareness on safety 
and health in your tannery 

Inform workers on safety risks and 
health hazards at their work place 

Train workers on safe behaviour and 
work practices 

Supervise workers effectively, 
particularly those engaged in work 

invo Ivin g hazard o us m a chin es, 
chemicals or processes. 

Display safety and health instructions 

Visibly displaying a safety policy statement 
or a written commitment of the 
management to safety and health of the 

company's workers has a motivating effect 
on the workers. It will also contribute to a 
positive first impression on any visitor to your 
tannery. 

For example, display in large figures the 
number of accident free workdays 
completed by your tannery. 

The contact address and telephone 
numbers of the nearest medical doctor, 
hospital, fire fighting service, first medical 
aiders should be prominently displayed on 

an information board. In large tanneries, 
such information may be displayed in all 

sections. 

PROMOTE AND RAlSE 
AWARENESS ON OSM 

Information regarding potential safety risks 

and health hazards, precautionary safety 
and emergency practices must be provided 

to all workers (including casual workers), 
contractors hired for carrying out work in the 
tannery and effluent treatment plant and any 
other visitors. 

+ rt'4S 

Use safety signs to warn about hazards. 
(Photo: RePO-UNfDO) 
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CHAPTER 9 - MANAGEMENT OF SAFETffr HEALTH AND W'ELL 8E/NG 

At the work areas, particularly those 
involving hazardous operations, specific 
safety guidelines should be visibly affixed, 
Attaching machine operating checklists for 
the machine operators at the respective 
machine contributes to better awareness, 
not only in terms of safety but also in terms 
of better machine maintenance and general 
housekeeping. 

Affix warning and precautionary signs 

Safety and precautionary signs increase the 
awareness about specific potential hazards 
and promote adherence to safe practices, 

\ 

tr 

t s~ 

Make sure that all workers understand 
the meaning of the signs (Use 
standard pictogram); 

ln case explanatory text is put on the 
sign board, make sure that it is in the 
local language. 

Train staff on proper safety practices. 
(Photo: Repo-UIVIDO) 

lf contract workers from outside the factory 
are engaged, they have to be briefed by the 
manager/safety officer before they start their 
work. 

Keep in mind that a safety 
sign does not protect you! 

Encourage your workers to follow a good 
personal hygiene, 

' 
such as: 

CONDUCT SAFETY TRAINING 
AND DRILLS 

Train workers on safe work practices 

Each worker in the tannery and effluent 
treatment plant should undergo general 
safety orientation and training in form of 
induction and refresher training. The training 

should cover: 

Drink clean, potable water! 

Never eat, drink or smoke in storage 
or work areas! 

Wash your hands and exposed parts 
of body regular!y and take daily bath! 

4&' = Clean teeth and mouth daily and have 
- periodic dental check-ups! 

Wear proper clothing and footwear! 

Do not mix up working and street 
clothes! 

0 existing health hazards and safety 
risks in their location; 

H safe behaviour and work practices; 

CI basic first aid; 

El what to do in emergencies. 

Wear protective masks, glasses, 
gloves, earplugs, etc. ! 

Keep physically healthy! 

A prerequisite on your side is that you 
provide your workers with these facilities 
(see section "workers' welfare" ), 
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Special training has to be provided to those 
workers who are engaged in hazardous 
operations. Their training should cover the 
use of special personal protective equipment 

and safe practices as required for the type 
of work. 

The first medical aiders should undergo a 
refresher training at least once a year. 

Conduct emergency drii)s 

Regular training on the use of emergency 
equipment and on what to do in 

emergencies should be carried out as least 
twice a year. 

Subjects to be covered in the safety training 

are; 

U location and use of first medical 
aid kit; 

rescuing and attending to victims of 
accidents (e. g. rescue from confined 

space in effluent treatment plants, 
from electrical installations); 

checking and use of fire fighting 
equipment; 

Cl use of life buoys/self contained 
breathing apparatus!safety harness. 

Instruct contractors and visitors on 
safety procedures 

Be aware that outsiders (e. g. contractors, 
visitors) may not be familiar with your 
tannery or effluent treatment plant. 

Do not permit unauthorised entry to 
the premises! 

Instruct contractors and visitors on 
precautionary measures and 
behaviour before entering the work 

areas (You may even prepare a small 

handout!) 

Accompany outside contractors and 
visitors when they are in the tannery 
or effluent treatment plant. 

If contractors are engaged for certain work 

in your tannery or effluent treatment plant, 

an experienced person of your staff should 

supervise their work. 

CARE FOR WORKERS' 
WELFARE 

Workers tend to bring their problems from 

home, go home with their problems at work 

and bring back the same problems to work. 

Be aware that a worker who brings problems 
from home will not be able to concentrate 
or be fully productive. As an employer, 
ensure that workers do not go home with 

problems at work. 

Besides good work conditions, availability 

of welfare facilities contributes not only to 
the welfare of your workers but also to 
improve production and better relations. 

The type and quality of welfare facilities may 
differ from country to country and company 
to company. Facilities for workers' welfare 

during working hours should at least include 

Q facilities for personal sanitation (toilets, 

washing facilities, change room for 

drying and storing working clothes) 
should be provided near the work 

areas; 

Cl access to drinking water and other 
beverages (e. g. salty drinks in hot 
climates or hot drinks in cold 
climates); 

C3 a rest area (e. g. for taking lunch) away 
from work area. 

Keep in mind that you need 
separate toilet and washing 
facilities for your women 
workers! 

63 



CHAPTER 9 - NANAGEAIENT OF SAFETY, HEALTH AND WELL BEING 

INFORM YOURSELF ON 
LAWS AND REGULATIONS 

Not knowing the laws and regulations of your 
country which govern conditions of work 
does not protect you from the 
consequences of non-compliance. 

Your country may be a signatory to 
international agreements, declarations and 
programmes of United Nations 
organisations such a World Health 
Organisation, International Labour 
Organisation and others. 

These laws and regulations are based on 
the idea that the improvement of work place 
conditions is to be organised and performed 
by an employer in co-operation with the 
workers. These relate to the minimum 
requirements in terms of occupational 
safety and health at work, leaving you with 

the freedom of being better than the 
standards prescribed. 

Though the cost of improvements in the area of work place conditions 
- including occupational safety and health - adds to the production 
cost, remember that a good vrork place is profitable in the long run! 
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~ ~ ~ 

DANGEROUS 
CHARACTERISTICS 

Extremely Flammable (F+) 

Highly Flammable (F) 

Flammable 

Oxidising (0) 

Very Toxic (T+) 

LOGO 

(no symbol) 

MEANING 

May readily catch fire after contact with a 
source of ignition 

~ flash point 

~ boiHn int 

0 'C 

35 'C 

May readily catch fire after contact with a 
source of ignition 

~ flash oint & 21 'C 

May catch fire after contact with a source of 
ignition 

~ 21'C & flash oint & 55'C 

Increases the intensity of the reaction in the 
event of a fire and also result in the fire 
spreading very fast; can react very violently 
with other stored dangerous substances 
including packing material and thus trigger 
s ontaneous fire 

Even in small amounts may cause very 
serious effects on health or may result in 

death 

Toxic (T) May cause very serious effects on health or 
may result in death 

Harmful (Xn) May cause effects on health 

Irritant (Xi) In contact with the skin, eyes or mucous 
membranes can give rise to reddening or 
inflammation 

Corrosive (C) Can lead to pronounced damage to the skin, 

eyes and mucous membranes 

Dangerous for the 
environment 

Can cause damage to fauna or flora or can 
cause pollution in natural waters 

Explosive May explode under the effect of heat, shock, 
friction or ignition 

CHEMICAL DANGER SIGNS 
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This checklist has been designed to help you carry out a work place 
inspection. Whenever references are made check with the respective 
section of the OSH reference manual for further guidance. 

Use this checklist as a guide for an initial audit and inspection of your 
tannery and effluent treatment plant or during your regular work place 
inspections. 

Before ticking the respective boxes, consult with the supervisors and 
workers in the respective work place. lf in doubt, check for additional hints 
in the respective sections of the OSH reference manual. 
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HOW TO USE THE CHECKLIST 

1 ~ Make necessary number of copies corresponding to the number 
of distinctive work areas you want to check in your tannery) (It is 
recommended to use a separate copy for each work area. ) 

2. Check prevailing conditions on-site against each point in the 
checklist! 

OK 

CI NOT OK 

No further improvement needs to be 
considered because it is already available. 

improvement is required. 

3. If found "not QK", briefly note down reminder point in 
"REMARK" section. 

4. If not applicable, make a note in the "REMARK" section. 

5. Whenever applicable, also make use of special checklists as 
provided with the reference manual and attach to inspection list. 

6. On completing the inspection list, review all reminders and "not 
OK" points. Try to clarify further in terms of (1) existing problem, 
(2) potential hazard and (3) hazard cause. (=) Check with 
reference sheets in chapter 2!) 

7. Plan and implement remedial action. Consult with other persons 
or check with the respective chapters in the OSH reference 
manual before deciding on the remedial action! 

WORK PLACE INSPECTION IN TANNERIES AND EFFLUENT TREA TMENT PLANTS 
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WORK 'PLACE INSPECTION CHECKLIST 

Area: Date:. . . 

Inspection carried out by: 

~ ~ ~ ~ 

GENERAL WORK CONDITIONS 

1. Floors (walking and working 

surfaces) non-slippery 

~ ~ 

0 CI 

2. No uncovered and unguarded 

floor openings 

3. Aisles and passageways free 

of obstructions and stumbling 

hazards 

4. Aisles and passageways 
clearly marked for safe 
movement of persons and 

material 

5. Railings (hand and toe rail) of 

platforms, scaffolding, 

mezzanine in pla'ce and in 

good order 

6. Ladders in place and in good 
order (high — 3m) ladders 

provided with ladder guards) 

0 0 

0 0 

0 0 

7 Stairs non-slippery . and railings P 
in place 

8. All exits unobstructed and 

clearly marked 
Cl 0 
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~ ~ ~ ~ 

9. Railings (hand and toa rail) on 

mezzanine floor in place and in 

good order 

~ ~ 

U 

10. Windows clean 0 0 

HOUSEKEEPING 

11. Solid waste removed from 

work area 
D Cl 

12. Empty barrels storage 
removed from the work area 

13. Floor clean and free of 

chemical spills 

14. Drains provided with covers 
and free of clogging 

WORK CLIMATE AND FACILITIES 

15. Ventilation in place and 

working (Verify by measuring 

humidity and temperature!) 

0 CI 

16. All lights working and fitting 

clean and free of corrosion 

17. Lighting of required quality 

(Check with reference sheet— 
5. 1) 

0 0 

WORK PLACE INSPECTION IN TANNERIES AND EFFLUENT TREATMENT PLANTS 
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~ ~ ~ ~ 

18. Toilets clean 

~ ~ 

CI 

19. Changing room clean and in 

good order 
0 0 

20. Clean drinking water available 

for workers 

21. Wash room, showers clean 

and in good order 

MATERIAL HANDLING 

22. All chemical containers of 

chemicals used labelled and 

marked (see chapter 3) 

23. Chemical containers covered 

(lids, taps) 

24. Combustible/flammable 

material kept away from 

ignition sources 

0 CI 

25. Raw material/material in 

process kept on 

pallets/tables/stacks/racks 

C] C] 

26. Material moved using trolley 0 0 

WORK PLACE INSPECTION IN TANNERIES AND EFFLUENT TREATNIENT PLANTS 
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~ I ~ ~ 

EMERGENCY PREPAREONESS 

27. Emergency instructions 

displayed (see samples in 

chapter 7) 

~ 0 

28. At least two emergency exits 

available in the work area 

2S. Fire fighting equipment 

installed and in good order 

(see chapter 7) 

30. Eyes rinsing/emergency 

showers installed 
Cl 0 

31. First medical aids kits clean 

and complete 

32. Emergency rescue equipment 

readily available and its 

location marked 

33. Place of first medical aid box 

and first-aider known by 

worker(s) 

0 0 

PERSONAL PROTECTIVE 

EQUIPMENT 

34. Hearing protection provided 

and used by operator/helpers 
0 CI 

(Always check whether PPE is of 

correct quality and in good order! Refer 

to reference sheet 6. 11j 

35. Safety goggles provided and 

used 
0 0 
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~ ~ ~ ~ 

36. Safety gloves provided and 

Used 

~ ~ 

0 

37. Safety boots/shoes provided 

and used 
0 0 

38. Apron provided and used CI CI 

39. Respirator (dust, fume, vapour, P 
mist) provided and used 

40. Other PPE (Check with 

reference sheet — 6. 3) 
0 CI 

0 CI 

(2) 0 0 

(3) 

(4) 
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~ ~ ~ 

EQUIPINENT /MACHINERY 

41. Passive safety devices 

(guards, covers, fences) on 

prime mover/ belts/open gears/ 
transmission parts in place 

42. Active safety devices available 

and functional 

~ ~ 

(Use machine specific checklist in 

chapter 4!) 

43. Adequate space availabe 

around machine to allow 

maintenance, cleaning and 

removal of waste 

44. Terminal boxes of electrical 

motors covered 
a a 

45. Wires around machine 

insulated and placed in cable 
ducts 

46. Earthing wires free oi corrosion a 
an connected to motor and 

metallic enclosures 

47. Operation control labelled in 

local language and in reach of 

worker 

48. Emission levels (noise, 
vibration, dust, fumes, 

vapours) within acceptable 
limits (Verify using monitoring 

instruments or thumb rules against 

occupational exposure limits to reference 

sheet -3. 1. and 8. 1) 

49. Adequate extraction/control 

facilities available and 

functioning 
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~ ~ ~ ~ a 

HAZARD CONTROLS 

50. Lock-out system used while 

maintenance on machine and 

electrical installations on-going 

~ ~ 

51. Safety signboards affixed and p 
ln good order 

52. "No-smoking" rule followed by p 
afl workers 

53. Warning/alarm system testedf 

operational 

ADDITIONAL ASPECTS 

p p 
(Include additional aspects 
as required!) 

p p 

p p 

p p 
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~ ~ ~ s a ~ a a a ~ ~ 

This form may help you to assess and prioritise the health hazards and 
safety risks as identified during the work place inspection. 

1. Review the "NOT OK" points of your work place inspection checklist and enter the 
same into column 1. 

2. Select from table 1 the hazard category describing the prevalent/likely safety 
risk/health hazard best and enter into column 2. 

3. Assess against each hazard listed in column 2 the risk degree (potential severity 
X probable frequency), selecting the corresponding value from the matrix in table 
2. 

4. Review hazard assessment table and prioritise your intervention (=) the higher 
the value against a specific hazard, the more urgently corrective/remedial action 
is needed). 

5. Enter suggested improvement measures in column 4. 

ASSESSNEN7 AND PRIORI 1ISA77ON OF HAZARDS AND RISKS 
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II ~ ~ IIII~I 

HAZARD ASSESSMENT TABLE 

Area: Date: 

Inspection carried out by: 

TYPE OF HAZARD POSSIBLE CAUSE 
IDENTIFIED 

3 
RISK DEGREE ACTION TO BE 

TAKEN 
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Table I — Hazard cate oriea 

2 Fall, trip, slip 
C7 Caught in moving part 
0 Hit by (moving) part or object 
0 Hitting object with part of the body 
0 Sound 
0 Pressure 
0 Temperature (heat/cold) 
0 Electricity 
U Inhalation of chemicals or other substances 
C3 Ingestion of chemicals or other substances 
2 Body stressing (manual handling, weight) 
0 Mental stress 

Table 2- Risk degree matrix 

What is the 
probability of this 

injury/illness/health 

effect'P 

Fatality Major 

Illness/injury/ 

health effect 

Minor 

illness/injury/ 

health effect 

Negligible 

illnessfin jury/ 

health effect 

Shat degree of injuryfil}ness/health effect could occuA 
(SEVERITY RATING) 

Happens all the time 20 15 10 

Has happened 

previously within 

tannery/eNu ant 
treatment plant 

16 12 

Strong possibility of 

happening 12 

Known to have 

happened in the past 

Remotely possible 
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GLOSSARY 

This glossary defines many terms used in Material Safety Data Sheets as well as 
literature and publications on occupational safety and health. 

Acid: Any of a class of substances that liberate hydrogen ions in water and have a 
pH of less than 7. Acids are corrosive and may cause severe burns. 

Acute effect: The effect caused by a single short-term exposure to a high amount or 
concentration of a substance. 

Aerosols: Liquid droplets or solid particles dispersed in air that are of fine enough 
particle size (0. 01 to 100 microns) to remain dispersed for a period of time. 

Alkali: Any of a class of substances that liberate hydroxide ions in and have a pH of 
more than 7. Strong alkalis in solution are corrosive to the skin and muscous 
membranes. They are also called bases, and may cause severe burns to the skins. 

Anhydrous: Does not contain water (e. g. anhydrous lime!). 

Asphyxiation: A condition whereby oxygen in the air is replaced by an inert gas such 
as nitrogen, carbon dioxide, ethane, hydrogen or helium to a level where it cannot 
sustain life. Normal air contains 21 percent of oxygen. If this concentration falls below 
about 17 percent, the human body tissue will be deprived of their supply of oxygen, 
causing dizziness, nausea and loss of co-ordination. This type of situation may occur 
in confined workplaces. 

Auto-ignition temperature: The minimum temperature at which a material ignites 
without application of a spark or flame. 

Boiling point. The temperature at which liquid changes to a vapour state at a given 
pressure (usually 760 mmHg or one atmosphere). 

Caustic: The ability of an alkali to cause burns. 

Chronic (health) effect: An adverse effect on a human body, with symptoms 
developing slowly over a long period of time. 

Chronic toxicity: A chronic effect resulting from repeated doses of or exposure to a 
substance over a relatively prolonged period of time. 

Combustible: A term used to describe and classify substances that burn. 

Confined space: Any area that has limited openings for entry or exit that would 
make escape difficult in an emergency, has a lack of ventilation, contains known and 
potential hazards, and is not normally intended or designed for continuos human 
occupancy (e. g. a storage tank, manhole of collection conveyance system in effluent 
treatment plants) 

Dust, airborne: Refers to the suspension of solid particles in the air. Invisible dust 
will remain airborne for a long period of time and is dangerous because of its ability to 
penetrate deeply into the lungs. 

GLOSSARY' 
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GLOSSARY 

Explosion proof- equipment: Apparatus or device enclosed in a case capable of 
withstanding an explosion of specified gas or vapour and preventing the ignition of 
specified gas or vapour surrounding the enclosure by sparks, flash or explosion, and 
operating at an external temperature so that surrounding flammable atmosphere will 

not be ignited. 

Flammable: A flammable liquid is defined as a liquid with a flash point between 21 
and 55 degrees Celsius. It may catch fire on contact with a source of ignition. 

Flammable/explosion limits: Flammable/explosion limits produce a minimum and a 
maximum concentration of gases/vapours/fumes in air that will support combustion. 
The lowest concentration is known as tower flammable/explosion limit (LEL), the 
highest concentration is known as upper flammable/explosion limit {UFL). 

Flash point: Minimum temperature at which, under specific conditions, a liquid gives 
off sufficient flammable gas/vapour/etc to produce a flash on contact with a source of 
ignition. 

Fume: Solid particles formed from condensation of substances from the vapour 
state. Fumes are normally associated with molten metals where vapours from the 
metal are condensed into solid particies in the space above the molten metal. The 
size of particles are in the range visible to the naked eye. 

Hazard: A potential to cause danger to life, health, property or the environment. 

General exhaust/ventilation: A system for exhausting or replacing air containing 
contaminants from a general work area. 

IOLH, Immediate danger to Iife and health: The maximum concentration from 
which one could escape within 30 minutes without any escape-impairing symptoms 
or irreversible health effects. Usually used to describe a condition where self- 
contained breathing apparatus (SCBA) must be used. 

incompatible: Condition of materials that could cause dangerous reactions from 
direct contact with one another. Particularly reievant when storing different 
substances in the same place. 

Locai exhaust: A system or device for capturing and exhausting contaminants from 
the air at the point where the contaminants are produced (e. g. dust in shaving and 
buffing). 

Lockout: The placement of a device on an energy isolating device, in accordance 
with an established procedure, to ensure that the energy isolating device cannot be 
operated until lockout device is removed. 

NISDS, Material Safety Data Sheet: Consolidated information on specific identity of 
hazardous chemical substances, also including information on health effects, first 
medical aid, chemical and physical properties, emergency measures. 

NIist: The dispersion of liquid particles in the air. Mists are normally generated by 
processes where liquids are sprayed, splashed or foamed. 
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GLOSSARY 

Noise: Unwanted sound, which may cause harmful effect on human body at certain 
density and frequency. 

OEL, Occupational exposure limit: an exposure level established by a regulatory 
authority (e. g. OSHA, NIOSH). 

Poisoning: Normally the human body is able to cope with a variety of substances 
within certain limits. Poisoning occurs when these limits are exceeded and the body 
is unable to deal with a substance (by digestion, absorption or excretion). 

Risk: The measured probability of an event to cause danger to life, health, property 
or the environment 

TLV, threshold limit values: A concentration threshold in the atmosphere which is 
set specifically for each pollutant. It refers to the limit accepted in the atmosphere of 
a working area. 

TLY-STEL, TLY short term exposure limit: Concentration threshold in an 
atmosphere contaminated with a specific type of pollutant for a 15 minute exposure 
(if not otherwise specified). 

TLV-TWA, TLV time weighted average: Concentration threshold in an atmosphere 
contaminated with a specific type of pollutant, usually for a continuous eight hour 
exposure. 

Toxicity: The inherent potential of a chemical substance to cause poisoning. 

Vapour weight: Weight of the chemical (in gaseous form) as compared with the 
relative weight of air. Vapours of chemicals that are heavier than air may travel long 
distances and concentrate in low areas. 
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ABBREVIA TIONSPACRON VMS 

BOD 

BS 

OC 

COD 

CSDS 

CTC 

dB 

dB(A) 

FMA 

HEPA 

Hz 

IDLH 

ILO 

IP 

LEL 

MSDS 

NIOSH 

OEL 

OSH 

OSHA 

PEL 

AMPERE 

BIOCHEMICAL OXYGEN DEMAND 

BRITISH STANDARD 

DEGREE CELSIUS 

CHEMICAL OXYGEN DEMAND 

CHEMICAL SAFETY DATA SHEET 

CENTRE TECHNIQUE CUIR CHAUSSURE MAROQUINERIE 

DECIBEL 

DECIBEL WITHIN USUAL FREQUENCY RANGE OF HUMAN 

EAR 

FIRST MEDICAL AID 

HIGH EFFICIENCY PARTICULATE A)R 

HERTZ 

IMMEDIATE DANGER TO LIFE AND HEALTH 

INTERNATIONAL LABOUR ORGANISATION 

INDEX OF PROTECTION 

LOWER FLAMMABLEJEXPLOS) ON L) MIT 

METER 

SQUAREhlIETER 

MILLIMETER 

MATERIAL SAFETY DATA SHEET 

NATIONAL INSTITUTE OF OCCUPATIONAL SAFETY AND 
HEALTH 

OCCUPATIONAL EXPOSURE LIMIT 

OCCUPATIONAL SAFETY AND HEALTH 

OCCUPATIONAL SAFETY AND HEALTH ADMINISTRATION 

(USA) 

PERMISSIBLE EXPOSURE LIMIT 
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ABBR' VIA TIONSIACRONYNS 

PPE 

RePO 

SCBA 

SIDA 

STEL 

TLV 

UFL 

UNIDO 

WHO 

PERSONAL PROTECTIVE EQUIPMENT 

REGIONAL PROGRAMME OFFICE 

SELF CONTAINED BREATHING APPARATUS 

SWEDISH INTERNATIONAL DEVELOPMENT AGENCY 

SHORT TERM EXPOSURE LIMIT 

THRESHOLD LIMIT VALUE 

TIME WEIGHTED AVERAGE 

UPPER FLAMMABLE LIMIT 

UNITED NATIONS INDUSTRIAL DEVELOPMENT 
ORGANIZATION 

VOLT 

WORLD HEALTH ORGANIZATION 
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