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ABSTRACT 
Occupational safety and health (OSH) also commonly referred to as occupational health and safety (OHS) or workplace health 
and safety (WHS) is an area concerned with the safety, health and welfare of people engaged in work or employment. The goals 
of occupational safety and health programs include to foster a safe and healthy work environment. OSH may also protect co-
workers, family members, employers, customers, and many others who might be affected by the workplace environment. The 
present study was undertaken to study the occupational hazards and problems faced by the inhabitants residing in an around 
the screen-printing units of Jetpur. A descriptive research design was planned using survey method. Beside, Grainage workers 
suffer from moth scales, which trigger asthma and conjunctivitis. While cocoons are put in hot water to loosen silk fibres for 
unwinding, the workers also put their bare hands in hot water, resulting in blisters in their hands leading to secondary 
infection, such as dermatitis. About 70 Benzidine based silk colorants such as azo dyes, release carcinogenic aromatic amines. 
Similarly, heavy metal complex dyes, are known to damage mental and central nervous function, lower energy levels and 
damage blood composition, lungs, kidneys and liver. Trivalent chromium used to fix silk dyes undergoes oxidation into 
hexavalent chromium, which leads to skin irritation, ulcers, sensitization and allergic contact dermatitis. 
Keywords:- Case Study,Occupational, Hazards, Silk,  Industry  

1.INTRODUCTION 
Occupational safety and health (OSH) also commonly referred to as occupational health and safety (OHS) or workplace 
health and safety (WHS) is an area concerned with the safety, health and welfare of people engaged in work or 
employment. The goals of occupational safety and health programs include to foster a safe and healthy work 
environment. OSH may also protect co-workers, family members, employers, customers, and many others who might be 
affected by the workplace environment. In the United States the term occupational health and safety is referred to as 
occupational health and occupational and non-occupational safety and includes safety for activities outside work. 
Occupational safety and health can be important for moral, legal, and financial reasons. In common-law jurisdictions, 
employers have a common law duty (reflecting an underlying moral obligation) to take reasonable care for the safety of 
their employees. Statute law may build upon this to impose additional general duties, introduce specific duties and 
create government bodies with powers to regulate workplace safety issues: details of this will vary from jurisdiction to 
jurisdiction. Good OSH practices can also reduce employee injury and illness related costs, including medical care, sick 
leave and disability benefit costs. Occupational illness normally develops over a period of time because of workplace 
conditions. Such conditions might include exposure to disease-causing bacteria and viruses, for example, or to 
chemicals or dust. Under the Occupational Health and Safety Act, occupational illness is defined as a condition that 
results from exposure in a workplace to a physical, chemical or biological agent to the extent that the normal 
physiological mechanisms are affected and the health of the worker is impaired. 
As defined by the World Health Organization (WHO) "occupational health deals with all aspects of health and safety in 
the workplace and has a strong focus on primary prevention of hazards." Health has been defined as "a state of 
complete physical, mental and social well-being and not merely the absence of disease or infirmity." Occupational 
health is a multidisciplinary field of healthcare concerned with enabling an individual to undertake their occupation, in 
the way that causes least harm to their health. Health has been defined as It contrasts, for example, with the promotion 
of health and safety at work, which is concerned with preventing harm from any incidental hazards, arising in the 
workplace. 
1.1 Physical And Mechanical Hazards 
Physical hazards are a common source of injuries in many industries They are perhaps unavoidable in certain 
industries, such as construction and mining, but over time people have developed safety methods and procedures to 
manage the risks of physical danger in the workplace. Employment of children may pose special problems. Falls are a 
common cause of occupational injuries and fatalities, especially in construction, extraction, transportation, healthcare, 
and building cleaning and maintenance. An engineering workshop specialising in the fabrication and welding of 
components has to follow the Personal Protective Equipment (PPE) at work regulations 1992. It is an employers duty to 

A Case Study Of Occupational Hazards In Silk 
Industry 

 
1T.Subramani , S.K.Somasundaram2 

 
1Professor & Dean, Department of Civil Engineering, VMKV Engg. College, Vinayaka Missions University, Salem, India 

 
2PG Student of Environmental Engineering, Department of Civil Engineering, VMKV Engg. College, 

Vinayaka Missions University, Salem, India 



International Journal of Application or Innovation in Engineering & Management (IJAIEM) 
Web Site: www.ijaiem.org Email: editor@ijaiem.org 

Volume 4, Issue 5, May 2015              ISSN 2319 - 4847 
 

Volume 4, Issue 5, May 2015                                                                                                Page 224 

provide ‘all equipment (including clothing affording protection against the weather) which is intended to be worn or 
held by a person at work which protects him against one or more risks to his health and safety’. In a fabrication and 
welding workshop an employer would be required to provide face and eye protection, safety footwear, overalls and other 
necessary PPE. 
1.2 Biological And Chemical Hazards 

1.2.1 Biological Hazards 

Biological Hazards are Bacteria,Virus,Fungi,Mold, Blood-borne pathogens 

1.2.2 Chemical Hazards 

Chemical Hazards are Heavy metals, Solvents , Petroleum,Fumes (noxious gases/vapors), Highly-reactive chemicals 

2. SILK INDUSTRY 
Silk is an animal protein fiber produced by certain insects to build their cocoons and webs. Many different types of silk 
are produced by a huge variety of different types of insects other than moth caterpillars. Yet none of these have been 
exploited for commercial purposes, though there has been basic research into the structures of such silks. Silk is most 
commonly produced by larvae, and thus largely limited to insects with complete metamorphosis. In some instances, 
however, it is produced by adult insects such as webspinners. Silk production is especially common in the Hymenoptera 
(bees, wasps, and ants), and is sometimes used in nest construction. Other types of arthropod produce silk, most notably 
various arachnids such as spiders. The silk produced by other insects, mainly spiders, is used in a small number of 
other commercial applications, for example weapons, telescopes, and other optical instruments. Silk is a natural protein 
fiber produced by certain caterpillars in order to encase themselves in the form of cocoons. The making of silk is 
different from that of other natural fibers. There are many steps involved in silk manufacturing  like Cultivation of 
Cocoons ( Sericulture)(Figure.2.1), Hatching eggs, The feeding period, Spinning of cocoon, Reeling the 
filament.,Manufacturing of Silk Yarns, Finishing of Silk Fabrics (Figure.2.2). 

         
Figure.2.1 Silk cocoons                                Figure. 2.2  Product Of Silk 

2.1 Sericulture 

Sericulture is the cultivation of cocoons for their filaments. The best raw silk is obtained from the species of moth 
called Bombyx mori. Breeding of silkworm occurs once in a year but under scientific conditions, they may be hatched 
three times a year. The female moth lays around 350 to 400 eggs and the moths die soon after. As they are subject to 
hereditary infection, the eggs from infected moths are destroyed which results into production of fine silk. Larvae of 
about 3mm are hatched from the eggs. For about 20 to 30 days, they are carefully nurtured and are fed five times a day 
on chopped mulberry leaves. In the meantime, the larvae change their skin for four times and are formed into 
caterpillar of about 9 cm long.   

2.1.1 Stages Of Production 

The stages of production are as follows: 

 The silk moth lays thousands of eggs. 
 The silk moth eggs hatch to form larvae or caterpillars, known as silkworms. 
 The larvae feed on mulberry leaves. 
 Having grown and moulted several times silkworm weaves a net to hold itself 
 It swings its head from side to side in a figure '8' distributing the salivar that will form silk. 
 The silk solidifies when it contacts the air. 
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 The silkworm spins approximately one mile of filament and completely encloses itself in a cocoon in about two or 
three days. The amount of usable quality silk in each cocoon is small. As a result about 2500 silkworms are 
required to produce a pound of raw silk) 

 The silk is obtained by brushing the undamaged cocoon to find the outside end of the filament. 
 The silk filaments are then wound on a reel. One cocoon contains approximately 1,000 yards of silk filament. The 

silk at this stage is known as raw silk. One thread comprises up to 48 individual silk filaments. 

2.2 Hatching The Eggs 

The first stage of silk production is the laying of silkworm eggs, in a controlled environment such as an aluminum box, 
which are then examined to ensure they are free from disease. The female deposits 300 to 400 eggs at a time. In an area 
the size of your monitor screen, 100 moths would deposit some 40,000 eggs, each about the size of a pinhead. The 
female dies almost immediately after depositing the eggs and the male lives only a short time after. The adult possesses 
rudimentary mouthparts and does not eat during the short period of its mature existence. The tiny eggs of the silkworm 
moth are incubated (about 10 days) until they hatch into larvae (caterpillars). At this point, the larva is about a quarter 
of an inch long. There are many tried and tested methods of silkworm rearing, this guide is based on the use of 
mulberry chow for feeding  as many are unable to source large amounts of fresh mulberry leaves here in the UK (they 
eat ridiculous amounts of food! In total, their growth throughout the larval stages from the first instar through to the 
spinning stage is immense, they grow 10,000 times their initial size in fact!!). An essential factor to healthy silkworms 
is the cleanliness of their environment, remove their frass (silkworm poop) regularly to prevent the buildup of mould 
(one of the biggest killers in silkworm rearing!), ensuring that their containers are never too condensed etc. It must be 
remembered that young silkworm larvae are very delicate, especially at the younger stages of silkworm larval rearing, 
so extreme care must be taken at all times, if you are transferring small larvae, I advise to use a soft paintbrush. 

2.3 The Feeding Period 

Once hatched, the larvae are placed under a fine layer of gauze and fed huge amounts of chopped mulberry leaves 
during which time they shed their skin four times. The larvae may also feed on Osage orange or lettuce. Larvae fed on 
mulberry leaves produce the very finest silk. The larva will eat 50,000 times its initial weight in plant material. For 
about six weeks the silkworm eats almost continually. After growing to its maximum size of about 3 inches at around 6 
weeks, it stops eating, changes color, and is about 10,000 times heavier than when it hatched. The silkworm is now 
ready to spin a silk cocoon. 

2.4 Spinning The Cocoon 

The silkworm attaches itself to a compartmented frame, twig, tree or shrub in a rearing house to spin a silk cocoon over 
a 3 to 8 day period. This period is termed pupating. Silkworms possess a pair of specially modified salivary glands 
called sericteries, which are used for the production of fibroin – a clear, viscous, proteinaceous fluid that is forced 
through openings called spinnerets on the mouthpart of the larva. Liquid secretions from the two large glands in the 
insect emerge from the spinneret, a single exit tube in the head. The diameter of the spinneret determines the thickness 
of the silk thread, which is produced as a long, continuous filament. The secretions harden on exposure to the air and 
form twin filaments composed of fibroin, a protein material. A second pair of glands secretes a gummy binding fluid 
called sericin which bonds the two filaments together. Steadily over the next four days, the silkworm rotates its body in 
a movement some 300,000 times, constructing a cocoon and producing about a kilometer of silk filament.The silk is 
actually hardened silkworm saliva. It comes out of the mouth, not out of the rear end like a spider. When the silkworm 
ate great quantities of mulberry leaves, they were digested and nutrients were sent into the bloodstream. The silk glands 
absorbed these nutrients. The larva has a small spinneret on its lip, through which the silk emerges. The single strand 
of silk that forms the cocoon is about one mile long. The silkworm moves its head in figure 8 patterns as it spins the 
cocoon. When the cocoon is partially made, you can see the head moving around inside if you hold it up to the light as 
shown at the left.   Finished cocoons are opaque and about two inches long.  Silkworm farmers place cardboard grids 
near the silkworms.  The silkworms spin their cocoons inside these frames.(Figure.2.3) 

 
Figure.2.3 Spinning Of Cocoon 
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2.5 Reeling The Filament 

At this stage, the cocoon is treated with hot air, steam, or boiling water. The silk is then unbound from the cocoon by 
softening the sericin and then delicately and carefully unwinding, or 'reeling' the filaments from 4 - 8 cocoons at once, 
sometimes with a slight twist, to create a single strand. As the sericin protects the silk fiber during processing, this is 
often left in until the yarn or even woven fabric stage. Raw silk is silk that still contains sericin. Once this is washed out 
(in soap and boiling water), the fabric is left soft, lustrous, and up to 30% lighter. The amount of usable silk in each 
cocoon is small, and about 2500 silkworms are required to produce a pound of raw silk. 

2.5.1 Physical Characteristics Of Cocoons 

The silk glands of the Bombyx mori are structured like tubes consisting of a Posterior, Middle and Anterior section. 
The Posterior is long and thin. The Middle is short with a diameter measuring 3-4 mm. The Anterior is extremely thin, 
leading to the spinneret in the head of the larvae. from which the silk is excreted. Fibroin is secreted in the Posterior 
and transferred by peristalsis to the Middle section, which acts as a reservoir. Here it is stored as a viscous aqueous 
solution until required for spinning. The majority of the sericin is created within the walls of the Middle section. In 
fact, these two proteins are reserved side by side in the Middle section without mixing one into the other. The fibroin 
core is covered with a layer of sericin and the secretions from the two proteins join at the junctions where the sericin is 
fused into one layer. The Filipis glands discharge a liquid protein. To form its cocoon, the silkworm draws out the 
thread of liquid protein and internally adds layer after layer to complete this protective covering.  

2.5.2 Colour 

Colour is a characteristic particular to the species. It is the presence of pigments in the sericin layers, which cause the 
colour. This colour is not permanent and washes away with the sericin during the degumming process (see Chapter 5). 
There are diverse hues of colour including but limited to white, yellow, yellowish green and golden yellow. 

2.5.3 Shape 

Cocoon shape, as colour, is peculiar to the given species. At the same time shape can be affected by the execution of the 
mounting process,especially during the cocoon spinning stage. Generally, the Japanese species is peanut-shaped, the 
Chinese elliptical, European a longer elliptical and the polyvoltine species spindle-like in appearance. Hybrid cocoons 
assume a shape midway between the parents for example, the case of a longer ellipsoid or shallowly enclosed peanut 
form. The shape of cocoons assists in identifying the variety of species plus evaluating reelability.. 

2.5.4 Wrinkle 

The deflossed cocoon has many wrinkles on its surface. Wrinkles are coarser on the outer layer than within the interior 
layer. The outline of the wrinkle is not uniform, but various according to species and breeding conditions. Spinning 
employs high temperature and low humidity settings, which render fine wrinkles or cotton-like textures of, cocoon 
layers. These provisions discourage the agglutination of the baves resulting from accelerated drying. It is recognized 
that coarse wrinkled cocoons reel poorly. 

2.6 Manufacturing Of Silk Yarns 

The reeled silk is formed into silk yarn or silk thread through the process called 'Throwing'. It corresponds the spinning 
process of other natural fibers. The raw silk skeins are sorted according to their color, size, length or quantity and 
washed in warm water with soap or oil for softening the seracin. After drying the skeins, they are placed on reels from 
where the silk is wound on bobbins. During winding, the silk strands are given desired amount of twist. The strands 
may be doubled and then given twist in similar or opposite directions. To get equal diameter throughout the length, the 
yarn is run through rollers. Many kinds of silk yarns are manufactured by giving different amount of twists. Still 
remaining sericin is removed from silk yarn by the process of 'Degumming' in which the yarn is washed with soap and 
water for bringing out its natural shine and the soft feel. 

2.7 Finishing Of Silk Fabrics 

 Many finishing processes are applied to different silk fabrics in order to improve their appearance, durability and feel. 
Calendering and Cireing is done to enhance luster, singeing is done to make them smooth, and steaming is done for 
raising pile weaves. Pressing and lustering removes wrinkles from the finished fabric. It is done with heated rollers and 
then soaking in dilute acid to bring luster.One finish that is unique to silk fabric is 'Weighting'. The weight of silk is 
lost during the process of demugging. The manufacturer purchases silk by weight and to make up his loss, he does 
weighting of silk fabric with metallic substances such as stannic chloride, sodium phosphate, iron salt, logwood etc. 
Weighting is done during the dyeing process. Weighted silk is less compactly woven when compared to the un 
weighted silk and lesser silk is used in the fabric construction. Apart from lowering the cost of silk, weighting gives it 
crispness, luster and a firm feel. The blood pressure was recorded using a mercury sphygmomanometer. Height was 



International Journal of Application or Innovation in Engineering & Management (IJAIEM) 
Web Site: www.ijaiem.org Email: editor@ijaiem.org 

Volume 4, Issue 5, May 2015              ISSN 2319 - 4847 
 

Volume 4, Issue 5, May 2015                                                                                                Page 227 

measured in all participants with the help of non stretch measuring tape. The weight of the participants was measured 
by placing a weighing machine on a hard-floor surface. Calibration was done at the beginning and end of each 
examining day. Temperature, humidity and light intensity in rearing houses were measured with the help of thermo-
hygrometer and digital lux meter respectively. 

3.OCCUPATIONAL HAZARDS 
Hazard identification or assessment is an important step in the overall risk assessment and risk management process. It 
is where individual work hazards are identified, assessed and controlled/eliminated as close to source (location of the 
hazard) as reasonably as possible. As technology, resources, social expectation or regulatory requirements change, 
hazard analysis focuses controls more closely toward the source of the hazard. Thus hazard control is a dynamic 
program of prevention. Hazard-based programs also have the advantage of not assigning or implying there are 
"acceptable risks" in the workplace. A hazard-based program may not be able to eliminate all risks, but neither does it 
accept "satisfactory" – but still risky – outcomes. And as those who calculate and manage the risk are usually managers 
while those exposed to the risks are a different group, workers, a hazard-based approach can by-pass conflict inherent 
in a risk-based approach. 

3.1 Physical And Mechanical Hazards 

Physical hazards are a common source of injuries in many industries. They are perhaps unavoidable in certain 
industries, such as construction and mining, but over time people have developed safety methods and procedures to 
manage the risks of physical danger in the workplace. Employment of children may pose special problems. Falls are a 
common cause of occupational injuries and fatalities, especially in construction, extraction, transportation, healthcare, 
and building cleaning and maintenance. Confined spaces also present a work hazard. The National Institute of 
Occupational Safety and Health defines "confined space" as having limited openings for entry and exit and unfavorable 
natural ventilation, and which is not intended for continuous employee occupancy. Spaces of this kind can include 
storage tanks, ship compartments, sewers, and pipelines. Confined spaces can pose a hazard not just to workers, but 
also to people who try to rescue them. Noise also presents a fairly common workplace hazard: occupational hearing loss 
is the most common work-related injury in the United States, with 22 million workers exposed to hazardous noise 
levels at work and an estimated $242 million spent annually on worker's compensation for hearing loss disability. Noise 
is not the only source of occupational hearing loss; exposure to chemicals such as aromatic solvents and metals 
including lead, arsenic, and mercury can also cause hearing loss. Temperature extremes can also pose a danger to 
workers. Heat stress can cause heat stroke, exhaustion, cramps, and rashes. Heat can also fog up safety glasses or cause 
sweaty palms or dizziness, all of which increase the risk of other injuries. Workers near hot surfaces or steam also are 
at risk for burns. Dehydration may also result from overexposure to heat. Cold stress also poses a danger to many 
workers. Overexposure to cold conditions or extreme cold can lead to hypothermia, frostbite, trench foot, or chilblains. 
Electricity poses a danger to many workers. Electrical injuries can be divided into four types: fatal electrocution, 
electric shock, burns, and falls caused by contact with electric energy. 

3.2 OCCUPATIONAL DISEASE 

An occupational disease is any chronic ailment that occurs as a result of work or occupational activity. It is an aspect of 
occupational safety and health. An occupational disease is typically identified when it is shown that it is more prevalent 
in a given body of workers than in the general population, or in other worker populations. Occupational hazards that 
are of a traumatic nature (such as falls by roofers) are not considered to be occupational diseases.  

3.2.1 Lung Diseases 

Occupational lung diseases include asbestosis among asbestos miners and those who work with friable asbestos 
insulation, as well as black lung (coalworker's pneumoconiosis) among coal miners, silicosis among miners and 
quarrying and tunnel operators and byssinosis among workers in parts of the cotton textile industry. Occupational 
asthma has a vast number of occupations at risk.Bad indoor air quality may predispose for diseases in the lungs as well 
as in other parts of the body. 

3.2.2 Skin Diseases 

Occupational skin diseases and conditions are generally caused by chemicals and having wet hands for long periods 
while at work. Eczema is by far the most common, but urticaria, sunburn and skin cancer are also of concern. 

3.3 Health Risk Factors During Silkworm Rearing 

3.3.1 Carbon Monoxide 

Carbon monoxide is known as a silent killer because it has no smell, colour or taste and can be produced by a faulty or 
poorly ventilated fuel-burning appliance such as partially burnt coal sigri used in Kashmir and other temperate areas to 
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raise room temperature in cold condition. Symptoms of carbon monoxide toxicity consisting of headache, vertigo, 
nausea and vomiting. We lost a worker at Patnitop (J&K) in rearing room due to CO beyond tolerance level (100ppm). 
Cherry red lividity is seen in human body due to CO poisoning. 

3.3.1.1 Causes Of Carbon Monoxide Poisoning  

Carbon monoxide is produced when fuels such as gas, oil, coal and wood do not burn fully. Burning charcoal, 
running cars and the smoke from cigarettes also produce carbon monoxide gas. Gas, oil, coal and wood are sources 
of fuel used in many household appliances, including boilers , gas fires ,central heating , systems , water heaters , 
cookers ,open fires. The main cause of accidental exposure to carbon monoxide (CO) is household appliances, such as 
cooking and heating devices, which have been damaged, incorrectly installed or badly maintained. The risk of exposure 
to carbon monoxide from portable devices may also be higher in caravans, boats and mobile homes.  

Other possible causes of carbon monoxide poisoning include: 

 blocked flues and chimneys – this can stop carbon monoxide escaping, allowing it to reach dangerous levels  
 burning fuel in an enclosed or unventilated space – for example, running a car engine, petrol-powered generator 

or barbecue inside a garage, or a faulty boiler in an enclosed kitchen  
 faulty or blocked car exhausts – a leak or a blockage in the exhaust pipe, such as after heavy snowfall, could lead 

to a build-up of carbon monoxide  
 paint fumes – some cleaning fluids and paint removers contain methylene chloride (dichloromethane), which can 

cause carbon monoxide poisoning if breathed in.  
 smoking shisha pipes indoors – shisha pipes burn charcoal and tobacco, which can lead to a build-up of carbon 

monoxide in enclosed or unventilated rooms  
 
3.3.2 Illness Caused By Unhygienic Conditions Of Rearing 
Unhygienic conditions due to accumulation of unutilized leaves and silkworm excreta pose health risk. Any negligence 
of hygiene leads to silkworm mortality due to two main diseases Grasserie & Flacherie. The dead silkworms, if not 
removed immediately, putrify and cause illness among rearers.  
 
3.4 Bed Disinfectant (Paraformaldehyde)  
Bed disinfectants employed during silkworm rearing mainly consist of slaked lime and paraformaldehyde. Human Skin 
contact with bed disinfectants result in sensitization, inflammation of the eye (redness, watering and itching). 

3.4.1 Formalin 

FORMALIN is commonly used disinfectant in sericulture industry and the effectiveness of disinfectants depends on the 
concentration, duration of contact and ambient temperature and RH. Formalin is commercially available as 36-37% 
formaldehyde solution. Formalin is more effective at temperature above 25°C and 70% humidity and the efficacy of 
formalin increases when the temperature rises. For effective use of formalin the rearing space to be disinfected should 
be made air tight and mixed with 0.05% detergent solution.  It has a strong irritant effect on the eyes and nasal mucous 
and the skin hardness on contact, hence utmost care is needed while it is used.  It is advisable to wear gloves and gas 
mask whenever formalin spray is done. 

3.4.2 Bleaching Powder 

It is an amorphous powder with a pungent smell of chlorine and is also called as chlorinated lime powder. Being 
hygroscopic, if left exposed, absorbs moisture from the atmosphere and becomes ineffective. The chlorine content of 
bleaching powder should be 30% for effective disinfection and it must be ensured that it is contained in sealed bags, 
free from moisture. The disinfection by bleaching powder is due to release of nascent oxygen and the chlorine produced 
from bleaching powder has bactericidal action. It has slow action and, therefore, used as surface disinfectant.  2% 
bleaching powder mixed with 0.3% slaked lime is effective and can be sprayed. 

3.5 HYGIENE DURING REARING 

Maintenance of hygiene during rearing can help in checking the out-break and spread of disease causing pathogens. 
Attention to the following aspects is essential. 

 All appliances to be used for purpose of silkworm rearing along with the rearing room should be properly 
disinfected. 

 The entry of the person to the rearing room should be restricted and ensure that the person entering a rearing room 
washes his hands in Dettol/Alkaline soap/formalin water and soaks his feet on a disinfectant. 

 Surface disinfection of the seed at head pigmentation stage with 2% formalin for 10-15 minutes be ensured, 
followed by washing and attention be given for disinfection of the surroundings of the rearing house as well. 
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 Diseased, dead or unequal larvae suspected of disease should be collected and disposed off and put into a basin 
having 5% bleaching powder in slaked lime. After picking the diseased larvae the hands should be washed in 2% 
bleaching powder solution. 

 Cleaning of the rearing beds should preferably done with cleaning nets and after every use the nets should be 
dipped in 2% formaldehyde solution and dried for re-use. 

 Rear the silkworms preferably on rearing seat paper (news paper) which can be changed regularly or when soiled. 
 Wipe the floor of the rearing room after bed cleaning with 2% bleaching powder in 3% slaked lime. In case of mud 

floor, dusting of 5% bleaching powder in slaked lime is suggested. 
 Use vinyl sheet for collecting bed refuse for its shift to pit. The vinyl sheet be disinfected after every use with 2% 

bleaching powder or formalin. 
 Do not store mulberry leaves inside the rearing room, keep them separately and preserve properly at a disinfected 

place. 
 The use of bed disinfectants should be as per the recommended schedule. 
 The space/leaf requirement be as per the schedule and allow sufficient ventilation during late age rearing. 
 Before mounting, the mounting hall should be disinfected and worms mounted properly to avoid wastage of 

silk/mortality. 
 At the time of harvesting pick/collect all the dead un-spun larvae from the mountages and dispose off in 2% 

bleaching powder solution. 
 All the stained cocoons at the time of harvesting be removed from the good cocoons to avoid 

staining/contaminations. 
 
4. ENVIRONMENTAL HAZARDS 
4.1 Physical Hazards 

Electromagnetic radiation ranges from low frequency,relatively low energy, radiation such as radio and microwaves 
through to infra red, visible light, ultraviolet, X-rays and gamma rays. These last as well as other forms of radioactivity 
such as high energy subatomic particles (e.g. electrons - Beta rays) can cause intracellular ionisation and are therefore 
called ionising radiation. Exposure to ultraviolet (UV) radiation carries a increased risk of skin cancer such as 
melanoma, and of cataracts which are to an extent exposure related. Some pollutants such as chlorofluorocarbons 
(CFCs) used as refrigerants or in aerosol propellants or in the manufacture of certain plastics can damage the "ozone 
layer" in the higher atmosphere (stratosphere) and thus allow more UV light to reach us, and harm us directly. 
Ultraviolet light may also cause harm indirectly by contributing to an increase in ozone in the troposphere (the air we 
breathe) - see below under chemical hazards, or elsewhere in connection with air quality.  Radioactivity is associated 
with an exposure dependent risk of some cancers notably leukaemia. Contrary to popular belief however, most radiation 
to which the average person is exposed is natural in origin, and, of the man made sources, medical diagnosis and 
treatment is on average the largest source to the individual. A very important issue is the extent to which radon gas 
arising from certain rock types beneath dwellings can contribute to cancer risk.   

4.2 Chemical Hazards 

If one includes tobacco smoke as an environmental hazard then it probably represents the single biggest known 
airborne chemical risk to health, whether measured in terms of death rates or ill-health (from lung cancer, other lung 
disease such as chronic bronchitis and emphysema, and disease of the heart, especially, and of blood vessels and other 
parts of the body). To a much lesser degree of risk, these adverse effects apply to non-smokers exposed passively to 
sidestream tobacco smoke.  General airborne pollution arises from a variety of causes but can usefully be subdivided 
into pollution from combustion or from other sources. The image shows the silhouette of a power station - an important 
source of airborne products of combustion.  Combustion of liquid petroleum products which can generate carbon 
monoxide, oxides of nitrogen and other agents. Industry and incineration can generate a wide range of products of 
combustion such as oxides of sulphur and nitrogen, polycyclic aromatic hydrocarbons, dioxins etc. Combustion of any 
fossil fuel generates varying amounts of particulate matter. It also adds to the environmental burden of carbon dioxide - 
an important "green house" gas but in these low concentrations it does not affect human health directly. Combustion of 
fuel can also generate hazardous substances in other ways, besides by chemical oxidation, such as by liberating benzene 
(from the "cracking" of petrol) or lead (from leaded petrol). Some of the primary pollutants such as nitrogen dioxide 
can, under the influence of UV light generate secondary pollutants notably ozone (an allotrope of oxygen). Beyond the 
point of supply further problems in drinking water quality may result. Thus for example water tanks containing lead 
may increase the burden of this metal in the water, while water softeners may increase its sodium content (can be 
harmful for bottle fed infants). Deposition of solid hazardous waste can result in harmful substances leaching into water 
supplies, becoming airborne or being swallowed or otherwise absorbed directly (for example because of children 
playing on the sites). If the sites are well contained to prevent leaching into water supplies and segregated from human 
activity then the risk to human health is usually immeasurably small. However where the position of disposal sites and 
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their contents are unknown and houses are proposed to be built on them or they are to be developed in other ways, 
extensive prior investigation may be needed in an attempt to estimate health risks. 

4.3 Biological Hazards 
As regards microbiological hazards in water, substantial improvements in the health of the population have resulted 
historically from the supply of drinking water free from disease causing organisms such as cholera. Similar 
improvements can be expected in the health of the inhabitants of developing countries if microbiologically safe water is 
provided by avoidance of contamination, and appropriate purification including disinfection (usually by chlorination). 
Occasional outbreaks of waterborne infection still arise from contamination of drinking water by soiled water (usually 
coliforms).  There can be other opportunities for further bacteriological contamination. Thus Legionella can grow in 
sumps or dead legs in the plumbing system and may then be dispersed as aerosols from showers.  Recreational water 
which is heavily contaminated with pathogens, notably coliform bacteria has been shown to be associated with an 
increased risk of gastrointestinal and other infectious illness, usually self-limiting.   
4.4 Air 

Air pollution may be found in large cities throughout the world; its sources are often attributed to automobile exhaust 
and industrial emissions and may be aggravated by climate and geography. Specifically, particulate matter (PM), or 
particle pollution, consisting of fine particles 2.5 µm or smaller in diameter, may enter the lungs and cause serious 
health problems. Travelers should be aware that global long-term average PM2.5 concentrations have been estimated to 
exceed the World Health Organization’s Air Quality PM2.5 Interim Target-1 (35 µg/m3 annual average) in eastern and 
central Asia and North Africa.Although the harmful effects of air pollution are difficult to avoid when visiting some 
cities, limiting strenuous activity and not smoking can help. Any risk to healthy short-term travelers to such areas is 
probably small, but people with preexisting health conditions (such as asthma, chronic obstructive pulmonary disease, 
or heart disease) could be more susceptible. Avoiding dust clouds and areas of heavy dust or haze is wise. 

4.5 Water 

Rivers, lakes, and oceans may be contaminated with organic or inorganic chemical compounds (such as heavy metals 
or other toxins); harmful algal blooms (cyanobacteria) that can be toxic both to fish and to people who eat the fish, or 
who swim or bathe in the water; and pathogens from human and animal waste that may cause disease in swimmers. 
Such hazards may not be immediately apparent in a body of water. Available drinking water may also be contaminated; 
see the Water Disinfection for Travelers section earlier in this chapter for guidance on ensuring water is safe to drink. 
Extensive water damage after major hurricanes and floods increases the likelihood of mold contamination in buildings. 
Travelers may visit flooded areas overseas as part of emergency, medical, or humanitarian missions. Mold is a more 
serious hazard for people with conditions such as impaired host defenses or mold allergies.  

4.6 Radiation 

Natural background radiation levels can vary substantially from region to region, but these natural variations are not a 
health concern for either the traveler or resident population. Travelers should be aware of regions known to have been 
contaminated with radioactive materials, such as the areas surrounding the Chernobyl nuclear power plant in Ukraine 
and the Fukushima Daiichi nuclear power plant in Japan. 

4.7 Environmental Conditions 

For the proper growth of silkworm the proper humidity, temperature and light intensity is very important. The average 
temperature at the rearing units was 23.6±0.3°C in summer 2008 and 23.01±0.59°C in summer 2009 with the 
maximum of 29.8 ±1.2°C in summer 2008 and 30.265±0.53°C in summer. The observed maximum and minimum 
average humidity were below the standards (65-70%). The average humidity at the units was 64.3±4.3 (%) and 
58.96±1.65 (%) during summer 2008 and 2009 respectively. The average light intensity was found between 95.2±1.0 in 
summer 2008 to 121±7.8 in summer 2009 at the rearing units. 

5. OCCUPATIONAL HAZARD CONTROL MEASURES 
The best way to protect workers is to remove or eliminate the hazard from the workplace using the following hazard 
control methods: Substitution.  Substitute dangerous chemicals, equipment or work methods with safer and less 
hazardous ones to eliminate the hazard altogether.  Example: Replace the open-topped manual skinner used for 
skinning pieces of meat with an automated skinner.  The manual skinner exposes workers to the hazards of 
amputations and skinning of the hands and forearms, while the automatic skinner feeds the meat on a conveyor belt to 
an enclosed blade. Engineering Controls.  Engineering controls are used to make changes to the work environment, 
machine or piece of equipment, often reducing the hazard at the source.  Example: Exhaust ventilation can be used to 
remove a harmful substance such as carbon dioxide (dry ice) from the air. 
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5.1 Engineering Controls 

The first and best strategy is to control the hazard at its source. Engineering controls do this, unlike other controls that 
generally focus on the employee exposed to the hazard. The basic concept behind engineering controls is that, to the 
extent feasible, the work environment and the job itself should be designed to eliminate hazards or reduce exposure to 
hazards. 

Engineering controls can be simple in some cases. They are based on the following principles: 

 If feasible, design the facility, equipment, or process to remove the hazard or substitute something that is not 
hazardous. 

 If removal is not feasible, enclose the hazard to prevent exposure in normal operations. 

 Where complete enclosure is not feasible, establish barriers or local ventilation to reduce exposure to the hazard in 
normal operations. 

5.2 Safe Work Practices 

Safe work practices include your company’s general workplace rules and other operation-specific rules. For example, 
even when a hazard is enclosed, exposure can occur when maintenance is necessary. Through established safe work 
practices, employee exposure to hazards can be further reduced. 

5.3 Administrative Controls 

While safe work practices can be considered forms of administrative controls, OSHA uses the term administrative 
controls to mean other measures aimed at reducing employee exposure to hazards. These measures include additional 
relief workers, exercise breaks and rotation of workers. These types of controls are normally used in conjunction with 
other controls that more directly prevent or control exposure to the hazard. 

5.4 Personal Protective Equipment (PPE) 

When exposure to hazards cannot be engineered completely out of normal operations or maintenance work, and when 
safe work practices and other forms of administrative controls cannot provide sufficient additional protection, a 
supplementary method of control is the use of protective clothing or equipment. This is collectively called personal 
protective equipment, or PPE. PPE may also be appropriate for controlling hazards while engineering and work 
practice controls are being installed. 

5.4.1 PPE Hazard Assessment And Training 

The basic element of any management program for PPE should be an in depth evaluation of the equipment needed to 
protect against the hazards at the workplace. The evaluation should be used to set a standard operating procedure for 
personnel, then train employees on the protective limitations of the PPE, and on its proper use and maintenance. Using 
PPE requires hazard awareness and training on the part of the user. Employees must be aware that the equipment does 
not eliminate the hazard. If the equipment fails, exposure will occur. To reduce the possibility of failure, equipment 
must be properly fitted and maintained in a clean and serviceable condition. 

5.5 Systems To Track Hazard Correction 

An essential part of any safety and health system is the correction of hazards that occur despite the overall prevention 
and control program. For larger sites, documentation is important so that management and employees have a record of 
the correction.Many companies use the form that documents the original discovery of a hazard to track its correction. 
Hazard correction information can be noted on an inspection report next to the hazard description. Employee reports of 
hazards and reports of accident investigation should provide space for notations about hazard correction. Frequently, 
companies will computerize their hazard tracking system which can be as simple as adding a few items to an existing 
database, such as work order tracking. 

5.6 Preventive Maintenance Systems  

Good preventive maintenance plays a major role in ensuring that hazard controls continue to function effectively. It 
also keeps new hazards from arising due to equipment malfunction. Reliable scheduling and documentation of 
maintenance activity is necessary. The scheduling depends on knowledge of what needs maintenance and how often. 
The point of preventive maintenance is to get the work done before repairs or replacement is needed. Documentation is 
not only a good idea, but is a necessity in larger companies. Certain OSHA standards also require that preventive 
maintenance be done. For example, a preventive maintenance program is required for overhead and gantry cranes. 
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5.7 Emergency Preparation 

During emergencies, hazards appear that normally are not found in the workplace. These may be the result of natural 
causes (floods, tornadoes, etc.), events caused by humans but beyond control (train or plane accidents, terrorist 
activities, etc.), or within a firm’s own systems due to unforeseen circumstances or events.You must become aware of 
possible emergencies and plan the best way to control or prevent the hazards they present. Some of the steps in 
emergency planning include: 

 Survey of possible emergencies; 
 Planning actions to reduce impact on the workplace; 
 Employee information and training; 

 
5.8 Medical Programs 
A company’s medical program is an important part of the safety and health system. It can deliver services that prevent 
hazards that can cause illness and injury, recognize and treat illness and injury, and limit the severity of work-related 
injury and illness. The size and complexity of a medical program will depend on many factors, including the: 

 Type of processes and materials and the related hazards, 
 Type of facilities, 
 Number of workers, 
 Characteristics of the workforce, and 
 Location of each operation and its proximity to a health care facility. 

 
5.9 Abatement Measures To Reduce Pollution Levels In The Silk Reeling Cluster 

From the results of the previous analysis we could not come to a definite conclusion that upgrading labour skill set 
would result in efficient energy utilization and thereby reduction in pollution levels. Similarly, adoption of newer 
technologies along with the scaling up of production resulted in increased energy consumption levels. Under these 
circumstances adopting energy efficient technology would be an appropriate abatement measure that is likely to enable 
reduction in pollution levels. The suggested technology shift as an abatement measure is the replacement of 
conventional wood based system for process heating with a gasifier-based system. The Tata Energy Research Institute 
(TERI) has implemented this technology in a few of the cottage units in Ramanagaram. During survey,  a couple of 
units, which have installed gasifier systems for meeting their process heating demand and they reported significant 
savings in firewood usage. 

5.10 Problems Of Silk Worm Rearing 

5.10.1 Poor Quality Of Leaves 

Sometimes silkworms get diseased during the course of silkworm rearing. Rearers remarked that this was probably 
because of the low quality of mulberryleaf. Bivoltine silkworms are also susceptible to diseases and are very sensitive 
and require proper temperatures and humidity, good rearing technique, and good mulberry leaf quality to survive. In 
the last stages of growth, silkworms need a greater quantity of mulberry leaves that the rearers have to spent more time 
in collecting leaves, which they usually cannot afford. 

5.10.2 Heating System 

Sometimes, climatic conditions in the valley changes unexpectedly, as a result of which the required temperature for 
silkworm growth is not maintained owing to lack of heating system. The outcome of this is a great loss to the rearer due 
to low cocoon production. 

5.10.3 Plantations 

Mulberry plantation is mainly available on roadsides with some farmhouse plantations put in by rearers and bush 
plantations are found only in sericulture centres. Mulberry sapling root purification (protection from insects) is done by 
soaking the plant three or four times in a solution of dyathin, after which the pesticide wastewater is thrown away. 
Heptachlor powder is used as a protection against termites and applied directly to affected trees. Kerosene oil is used 
against the stem borer. Fertilizers consisting of urea, phosphate, potash, cow-dung, are used in fertile areas for 
saplings.Throughout the application of pesticides and fertilizers the rearers do not use any kind of personal protective 
equipment, which exposes them to large number of health risk factors. 

6.CONCLUSION 
The presented study has demonstrated the hazards and risk involved in the silk industries. The main hazards are noise, 
dust, fire and electrical hazards is found by calculated RPN number, comparing to other hazards the maximum RPN is 
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found to be harmful to the workers. The multiple problems encountered by rearers are high fluctuations in cocoon 
prices, climatic disturbances, inadequate finance for investment, inadequate market facilities, exploitation by 
middlemen, transportation problem, shortage of skilled workers and health problems like respiratory problems, burning 
of eyes, backache and fatigue. Therefore, we recommend following measures for the overall development of sericulture 
industry and to lessen the health problems of the rearers. Training programmes should be conducted at the village level 
to ensure greater and effective participation of women to transfer the technology to upgrade the skill and suggest simple 
alternatives, safe technologies and personal protective devices to overcome the health problems. To make sericulture 
environmentally sustainable and economically viable, it would be better to have inter programme collaboration, routine 
practice and environmental awareness programs with rearers. 
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