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WORK ENVIRONMENT MONITORING STUDY AT 

HEAVY VEHICLES FACTORY, AVADI, CHENNAI 
 
INTRODUCTION 
 
Work Environment Monitoring (WEM) is the well established term in the field of 

Industrial Hygiene for the assessment of various different occupational hazards in the 

workplaces of the factories. It is essential to establish reasonable control over the 

occupational hazards to minimize the workers exposure so that health status of the 

employees shall be maintained at maximum efficient level. Assessment of various 

known occupational hazards, specially chemical hazard due to exposure of the various 

chemicals while its handling and use in the industrial processes lead to exposure by 

contaminating the workroom air is then called as airborne chemical contaminants. 

These airborne contaminants can be evaluated for their concentrations in the 

workplaces and accordingly opinion over existing control measures for its 

improvement/change will be recommended.    

 

The Heavy Vehicles Factory is one of the 41 Ordnance Factories coming under 

Government of India, Ministry of Defence, Ordnance Factory Board. It is located in 

Avadi, a western suburb of the Chennai city. It was established in the year 1965. The 

factory employs >5600 employees including Contractual labours. The factory 

manufactures heavy vehicles specially Battle Tanks variants and spares parts of the 

heavy vehicle for Indian Armed Forces in Collaboration with different international 

agencies. Till today, HVF, Awadi has been manufactured and delivered many types of 

tanks for the use in the field, few of these includes Ajeya (T-72), Bhishma (T-90), MBT 

Arjun, etc.  

 

The manufacturing process of these battle tanks involves a number of different 

operations and all of which are carried out in different shop floors within the whole 

factory premise. Many operations are hazardous in nature and results in potential 

exposure of various hazards to the workers. In this industrial hygiene study only two 

locations viz., electroplating shop and Hull shop were chosen by the management for 

the assessment of chemical hazards and for which the HVF has approached the 
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Regional Labour Institute, Chennai to take up an work environment monitoring study. 

Accordingly, the present study was conducted on 8th November, 2019 covering 

electroplating shop and Hull Shop of the HVF, Awadi.  

 
 
 
 
 
 
 
 

. 
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2.  OBJECTIVES 
 
The study was conducted with the objectives to: 

 

i) Evaluation of airborne contaminants viz., Chromium fumes/mist (water soluble) 

and Trichloroethylene in different identified locations of the electroplating shop.  

ii) Evaluation of airborne contaminant viz., welding fumes in the different locations 

of the Hull shop. 

iii) And to suggest remedial measures wherever necessary to improve the 

environmental conditions in the electroplating shop and Hull Shop of the HVF. 
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3.  MANUFACTURING PROCESS:  

3.1. ELECTROPLATING SHOP 

Electroplating shop was commissioned on August 1989, the then called as chromium 

plating plant. It is situated in the 144 Sq. M area with 8 gates, many windows for natural 

ventilation and roof exhaust fans for mechanical ventilation (55 nos.). The electroplating 

work carried out in all 3 working shifts with total manpower of 30 employees (3-JWM, 4-

Ch/Man, 21-electroplaters, 1-painter, 1-shot blaster). Electroplating shop has two 

different plating section lines one is Hard Chromium Plating and other is Porous 

Chromium Plating. Both the plating lines are provided with the Fume Treated Device to 

trap the acidic fumes evolved from the electroplating baths while its plating operation. 

There are other plating processes like Zinc plating, Phosphating, oxidizing pre/post 

treatment etc are used, only on, as and when required before the chrome plating or 

after. All the processes are carryout in the bath of different capacities ranging from 1000 

liters to 4000 liters. Series of bath placed in line containing different solution of 

chemicals for the treatment of the parts, in middle of the line the electroplating bath are 

placed.  The Process Flow Chart for the Hard Chromium Plating and Porous Chromium 

Plating is shown in the figure 1 and 2 respectively.  
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3.2. HULL SHOP  
Hull shop is involved in the activity of fabrication of the main body of the battle tank by 

performing operations like Welding, Gas cutting, Grinding, Fitting, Machining, Painting 

and shot blasting. Collectively many spares, heavy metal sheets are welded to prepare 

a frame of the tank body as per the requirement of design. Here in the hull shop, 

welding operations being performed with other processes, different types of welding 

operations are carried out like CO2 welding, Arch welding etc. Major work carried on 

with welding which generate welding fumes and it is expected to get airborne in the 

workplace. Total area of the hull shop is 22624 Sq.M. all process operations carried out 

in three shifts in hull shop, as informed around 180 employees who work in day shift, 

100 employees work in the night shift and in others shift 20 workers are employed. 

Many of the workers include women workers were engaged in the welding works in the 
hull shop in day shift only.   

 Heavy material handling is performed by using overhead cranes in the shop. Most of 

the locations in the hull shop are provided with Pedestal fans with heavy flow for 

(circulation of air). Hull shop is equipped with 23 nos. of Roof Exhaust Fans throughout 

the shop. The step wise process flow in the Hull shop is shown in the figure 3.  
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Figure:3. The step wise process flow in the Hull shop of HVF. 



9 
 

4. SAMPLING AND ANALYTICAL METHODOLOGY: 
 
 

          Samples of airborne chemical contaminants like Chromium fumes, and 

Trichloroethylene were assessed at different working locations of the chrome plating 

shops, Welding Fumes samples were collected at different work location of the Hull 

shop.  

 

          In the plating shop, the samples of Chromium were collected in liquid media of 

Sodium Hydroxide solution (0.1 N) using Static Personal samplers of Technovation 

make with pump flow rate of 1.5 to 2 lpm and the samples were analysed 

calorimetrically in the laboratory. 

 

 Similarly, the sample of Welding fumes in the work location of hull shop were 

collected in pre-weighed glass fibre filter paper, using Static Personal samplers of 

Technovation make with flow rate of 2 lpm and the samples were analysed 

Gravimetrically in the laboratory.   

 

 The Samples of Trichloroethylene were Quantified by using Direct Reading 

Instrument Phocheck + 5000Ex, Make: ION Science, U.K.  
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5.  GENERAL OBSERVATIONS 
Electroplating shop: 

1. The electroplating plant has two lines for Chromium plating i.e. Hard Chromium & 

Porous Chromium. 

2.  Both the line i.e. Hard Chromium line and Porous Chromium was found well 

connected to the Fume Treated Device to the vent pipe line, which connected to 

the suction hood near the opening of chromium baths by two sides. 

3.  At the porous chromium plating line, the chromium bath was provided with metal 

cage like structure over the top for safe operation.   

4. In both the plating line, the suction hood was observed in damaged/dented 

condition at many points and not in working condition near to the chromium baths. 

5. In both the chromium plating line, Chromic Acid solution was found spilled on the 

floor in between the plating tank and washing tank.  

6. In both the plating line, the suction hood connected with the exhaust pipeline 

which first flow through the Fume Treated Device (FTD), is an upright cylindrical 

container containing de-mineralized water as scrubbing media.  

7. The waste water from the Fume Treated Device (FTD) will be sent to the effluent 

treatment plant for the treatment and proper disposal after its use. 

8. In both the plating line, the chromium baths are added with anti mist agent (mist 

fume suppressant) every 20 hours, this is to suppress generation of acid mist and 

chromium fumes.  

9. In both the plating line, the chromium baths are also added with Polypropylene 

balls which floats on surface of the liquid bath, by which surface will be covered 

and mist/fume generation is expected to be suppressed.  

10. It was observed that the spare parts will be electroplated in chromium baths when 

needed, time for electroplating was varying from 5 minutes to few hours due to 

which no continuous exposure of electroplaters to the electroplating section.  

11. Workers are observed using Personal protective equipment like PVC Hand gloves, 

Acid Alkali Resistant PVC apron, Safety shoes, and half face piece respirator (IS 

14746) with organic gas filter cartridge (IS 15323). 

12. In the electroplating shop the warning signage’s, posters etc are found in 

damaged condition with improper display.      
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13. Both the lines are observed poorly maintained and corroded in condition, which 

may be due to use of various acidic solutions. 
14. Electroplating shop is equipped with rooftop exhaust fans for mechanical 

ventilation (55 nos.), it s observed that only few were in operation when visited. 

15. Hull shop is involved in the activity of fabrication of the main body of the battle 

tank, collectively many spares, heavy metal sheets are cut and jointed by using 

different types of welding like electric arc welding, gas welding and co welding etc. 

16. It has been observed that the many lifting equipments like overhead crane, lift, 

hoist are in used in the hull shop to move the heavy object and Tank body parts.  

17. The operator cabin of overhead crane above welding area was Air Conditioned 

and found closed in condition, where as the other crane operator was using crane 

with open doors and without use of PPEs.  

18. In the Hull shop of the HVF several roof exhaust fans were provided for 

contaminants removal but no fan was in operation when visited.  

19. It was also observed that the height in between the ground and the roof was very 

high due to which air circulation and dilution ventilation may not be efficient.  

20. In the hull shop the powerful air circulating fans at the back of the welding 

operators to push away the dust, fumes and splashes were provided which may 

contribute to recirculate the fumes in the shop floor.  

21. The workers have been provided with personal protective equipment such as hard 

hat, respirators, Infrared goggles, ear plugs, leather gloves, safety shoes, and 

apron etc.  

22. Welding worker were found using welding shield, dust mask, leather hand gloves, 

safety shoes, full body cotton cloth aprons.  

23. Few of the workers among the others, who are helpers to the main welder were 

found using normal safety Goggles for eye protection, full body apron and hand 

gloves only.  

24. Helper especially women’s were observed working without using essential PPEs 

like dust mask and welding shield for eye protection. 

25. The local exhaust ventilation system for Fume or dust extraction is not available in 

the hull shop, only Roof Exhaust Fans (23 No.) are equipped at the top of the roof.  
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6.  HARMFUL PROPERTIES OF AIRBORNE CONTAMINANTS 
 
ELECTROPLATING SECTION: 

Workers at electroplating workplaces may be exposed to hazardous chemicals in the 

form of fumes, vapours, mists, metal dusts, electrolytic solutions, solvents, heavy 

metals and toxic wastes. Exposure to chemical hazards may cause short and/or long 

term health problems including skin and eye irritation, burns, asthma/breathing 

problems, nerve disorders, and in some cases, cancer. The symptoms are depending 

on the type and amount of contact, the duration of exposure and the route of entry into 

the body. There are various operations where exposure to hazardous chemicals in an 

electroplating workplace can occur like containers leak or spill during transport, storage, 

decanting or disposal, fumes or gases build up during storage or use in confined or 

inadequately ventilated areas, during the electroplating process, inadequate 

housekeeping, mixing of incompatible chemicals released toxic gases, through skin 

contact with contaminated personal protective equipment etc.   

Corrosives chemicals: The process of acid dipping includes the use of 

hydrochloric, hydrofluoric, sulphuric and nitric acids which are all corrosive to the skin 

and eyes. Acid mists evolved from high concentrations of acid from the tank content 

agitation or elevated tank temperatures. Acid mists irritate the skin, eye, nose and 

throat, and may result in chest pain, cough and shortness of breath. Hydrofluoric acid is 

highly toxic and corrosive through skin and eye contact. High levels of exposure may 

cause organ failure and death. Alkali cleaning involves the use of sodium carbonate 

which when mixed with other alkalis may form a mist irritating to skin, eyes and 

respiratory mucosa. 

Chromic Acid mist/ fumes: Chromic acid is a strong irritant and corrosive. 

Exposure arises as the result of splashes, as a mist of chromic acid coated bubbles of 

hydrogen, as chromic acid contaminated dust etc. Chromic acid affects the skin, nasal 

and bronchial mucosal linings. On the skin, chromic acid can cause chronic ulcers and 

called as ‘chrome holes’. In the nasal cavity, chrome ulceration affects the nasal septum 

and can cause perforation. When inhaled as a mist or contaminated dust, chromic acid 

can cause nasal irritation, rhinitis and bronchitis respiratory tract irritants and can cause 

pulmonary Sensitization. Cr(VI) is a well-established occupational carcinogen 
associated with lung cancer and nasal and sinus cancer. If splashed in the eyes, 
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chromic acid can cause severe injury including conjuctival inflammation and corneal 

injury. Chromic acid contains soluble hexavalent chromium which is toxic and 

carcinogenic. Ingestion of a lethal dose of chromate can result in cardiovascular 

collapse. TWA – TLV/PLE for Chromium vapours is 0.05 mg/m3 

Solvent: Most solvents used in electroplating pre-treatment processes are organic 

chlorine, alcohol and petroleum based chemicals which have powerful properties to 

dissolve organic solids. They are often mixtures of several chemicals and can be 

particularly hazardous. Commonly used solvents in electroplating include 

trichloroethylene. 

Trichloroethylene Solvents can be inhaled, ingested or absorbed through the skin. It 

can cause short term adverse health effects such as dermatitis including drying, 

cracking, reddening or blistering of the skin, headaches and drowsiness, poor co-

ordination, and nausea. Exposure to high concentrations of solvent vapour can lead to 

unconsciousness and death.  

Long term health effects from solvent exposure include effects on the brain and nervous 

system, the skin, liver, bone-marrow, kidneys, fertility and the foetus, some solvents are 

carcinogenic.  

HULL SHOP  

Welding fumes:  exposures of workers to metal fumes with the consequent hazard 

of toxicity depending on the composition of the metals involved. Welding on cast iron 

requires a nickel rod and creates exposure to nickel fumes. The plasma torch produces 

a considerable amount of metal fumes, ozone, nitrogen oxide and ultraviolet radiation, 

and generates high levels of noise too. 

The industrial welding operation also involves hazards of fire, burns, radiant heat 

(infrared radiation), electrical hazards and inhalation of metal fumes with other 

contaminants. 

Much of the welding is required to be done in shops where construction or repair of 

large structures and machinery, it may require to carry and set it up all the welding 

accessories and equipment to the site, this work may involve Physical strain, inordinate 

fatigue and musculoskeletal injuries also may follow being required to reach, kneel or 

work in other uncomfortable and awkward positions.  
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The brilliant light emitted by an electric arc contains a high proportion of ultraviolet 

radiation. Even momentary exposure to bursts of arc flash, including stray flashes from 

other workers’ arcs, may produce a painful conjunctivitis (photo-ophthalmia) known as 

“arc eye” or “eye flash”. Excessive exposure to ultraviolet radiation may also cause 

overheating and burning of the skin.  

Airborne contaminants from welding and flame cutting, including fumes and gases, 

arise from a variety of sources like the metal being welded, the metal in the filler rod or 

constituents of various types of steel such as nickel or chromium, or any other metallic 

coating on the article being welded, or on the filler rod etc.   

Metal fume fever is commonly seen in workers exposed to the fumes of zinc in the 

galvanizing or tinning process, in the welding of galvanized metal and in metallizing or 

metal spraying, as well as from exposure to other metals such as copper, manganese 

and iron. It is an acute condition that occurs several hours after the initial inhalation of 

particles of a metal or its oxides. Symptoms start with a bad taste by dryness and 

irritation of the respiratory mucosa resulting in cough and occasionally dyspnoea and 

“tightness” of the chest. These may be accompanied by nausea and headache and, 

some 10 to 12 hours after the exposure, chills and fever which may be quite severe. 

These last several hours and are followed by sweating, sleep and often by polyuria and 

diarrhoea. There is no particular treatment, and recovery is usually complete in about 

24 hours. 
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7.  PROVISIONS RELATING TO EXPOSURE LIMIT OF STUDIED 
AIRBORNE CONTAMINANTS          

 

Permissible Limits of Exposure (PLE) of certain airborne chemicals and toxic 

substances are the mandatory standards as declared in the Section 41F, of the 

factories act-1948 and there airborne concentrations level shall be less than the value 

stated in the Second Schedule of Factories Act, 1948. Tamilnadu factories Rules-1950 

also prescribed the permissible limits of exposure for certain chemical substances in 
work environment to protect Health of Industrial workers.  

The American Conference of Governmental Industrial Hygienists (ACGIH) has 

also established the reference guidelines known as Threshold Limit Values (TLVs) for 

various airborne contaminants in the workplaces. Threshold Limit Values (TLVs) refer 

to the airborne concentration of chemical substances and represent conditions under 

which it is believed that nearly all workers may be repeatedly exposed day after, over a 
working lifetime, without adverse health effects. 

There are three types of Permissible Limit   of Exposure (PLEs) as discussed 
below.  

a. Permissible Limit            of         Exposure - Time-Weighted Average (PLE-TWA): 

PLE-TWA is defined as the maximum average concentration of chemical / toxic 

substances which should not be exceeded in the work place for an 8 hour work day 

and/or 48 hours work week as per the Factories Act, 1948 and value for certain 

chemicals contaminants are given in the Second Schedule of the factories act-1948. 

 The Permissible Limit of Exposure (PLE) values for 8 hours exposure of 

airborne Chromic acid and chromates (as Cr, Water soluble) have been notified as 

0.05 mg/m3 (Second  Schedule of the factories act-1948). American   Conference   of   

Governmental   Industrial   Hygienists (ACGIH) has also established Threshold Limit 

Values (TLVs) for 8 hrs exposure of airborne Cr (water soluble, ACGIH:2011) as 50 
ug/m3.  

Similarly, The Permissible Limit of Exposure (PLE-TWA) for airborne 

trichloroethylene vapours and welding fumes is given as 270 mg/m3 and 5 mg/m3 
respectively (Second  Schedule of the factories act-1948). 
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b- Permissible Limit of Exposure -Short-Term Exposure Limit (PLE-STEL): 

PLE-STEL of contaminants is defined for the 15-minute exposure time, the 

contaminant concentration as mentioned in the Second  Schedule of the factories act-

1948 against the STEL should not be exceeded for more than 15 minutes during a 

workday even if the 8-hour time-weighted average is within the PLE. Also, exposure at 

the STEL should not be longer than 15 minutes and should not be repeated more than 
four times per day with successive interval of one hour.  

      PLE-STEL values are not provided for the airborne Chromic acid/chromates 

(as Cr, Water soluble) and welding fumes under Factories Act 1948, whereas for the 
airborne trichloroethylene it is given as 1080 mg/m3 for 15 minutes exposure.  

 

c- Permissible Limit of Exposure - Ceiling (PLE-C):   

It is the concentration that should not be exceeded during any part of the 

working period. PLE-C values are not provided for the airborne contaminants such as 

Chromic acid/chromates (as Cr, Water soluble), welding fumes and trichloroethylene 
under Factories Act 1948.  
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8.  RESULTS AND DISCUSSION: 
CHROMIUM AND TRICHLOROETHYLENE AT ELECTROPLATING SECTION: 

The airborne contaminants such as chromium fumes/mist, Trichloroethylene were 

sampled in the electroplating shops and airborne welding fumes sampled in the welding 

area of the Hull shop, at HVF. The resulted airborne concentrations of all the 

contaminants are given in the table below. In the Hard chromium plating line 

concentration of the chromium fumes/mist near chromium bath was estimated in the 

range of 0.018 to 0.025 mg/m3. In the schedule-ii of the factories act-1948, the 

Permissible Limit of exposure for the Chromic acid and chromates (as Cr, Water 

soluble) is 0.05 mg/m3, the obtained concentration is well below the limits of exposure. 

Similarly, in the porous chromium plating line concentration of the chromium fumes/mist 

near chromium bath was estimated in the same range alike at the hard chromium 

plating line and the concentration are depicted in table- 1. 

   

Airborne concentrations of Trichloroethylene near vapour degreasing tank at both hard 

and porous chromium plating line was assessed by using direct reading sensor based 

instrument and the resulted concentrations were depicted in the table- 2. The resulted 

concentration of trichloroethylene at the vapour degreasing tank are estimated in the 

range of 2 to 10 mg/m3. It is pertinent to mentioned that the Permissible Limit of 

exposure for this contaminants is 270 mg/m3 as per the schedule –ii of the factories act-

1948 and the concentrations are well within the limits.  

 

 

Table-1: Airborne concentration of Chromium fumes/Vapours in Electroplating shop of 
HVF, Avadi, Chennai.  

Sl. 

No. 

Location / Operation No. Of 
Samples 

Concentration in mg/m3 TLV/ PLE 
mg/m3 Max Min Avg. 

1 Hard Chromium Plating line  
At Chromium bath   

4 0.025 0.018 0.0217  
0.05 
 2 Porous Chromium Plating line  

At Chromium bath   
4 0.025 0.014 0.0197 
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Table-2: Airborne concentration of Trichloroethylene vapours at vapour degreasing tank 
at Electroplating shop of HVF, Avadi, Chennai.  

 

No. Location / Operation No. Of 
Samples 

Concentration in 
mg/m3 

PLE 
mg/m3 

Max Min Avg. 

 
 
1 
 

Trichloroethylene near 
vapour degreasing tank 
Porous plating line  

 
 

10 

 
 
2.12 

 
 
0.98 

 
 
1.91 

 
 
270 
 

 
 
WELDING FUMES in WELDING AREA OF THE HULL SHOP  
 
The airborne contaminants such as welding fumes were sampled in the welding area of 

Hull shop, at HVF. The resulted airborne concentrations of welding fumes are given in 

the table-3 below. In the different section of the welding area of the hull shop the 

welding fumes concentration were estimated in the range of 2.78 to 10.11 mg/m3 with 

an average concentration of 4.91 mg/m3. In the schedule-ii of the factories act-1948, the 

Permissible Limit of exposure for the welding fumes is 5 mg/m3. It is important to 

mentioned that the obtained concentration of welding fumes in hull shop is very near to 

the permissible limits of exposure. This may be due to the imprpoer utilization of the 

fume exhaust system at that time. Hence it is of the opinion that, ensuring the use of 

roof top exhaust system while welding operation is mandatory to comply with the PLE 

values.  

 

Table-3: Airborne concentration of welding fumes in welding area of the hull shop of 
HVF, Avadi, Chennai. 

 

Sl. 

No. 

Location / Operation No. Of 
Samples 

Concentration in mg/m3 PLE 
mg/m3 Max Min Avg. 

1 
 

Welding area of the Hull Shop 
during welding operation  

 4 10.11 2.78 4.91 5 
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9.  RECOMMENDATIONS: 

HULL SHOP 
1. It was observed that out of the 23 numbers, none of the roof top exhaust fan was in 

operation when visited, it is recommended to operate the entire roof top exhaust fan 
when welding operation is being carried out in welding area of the hull shop. 

2. Localised Welding fumes collection system is not available in the welding area of the 

hull shop. Fumes and gases should be removed at the source by Local Exhaust 

Ventilation (LEV). This can be provided by partial enclosure of the process or by the 

installation of hoods which supply sufficiently high air velocity across the weld 

position so as to ensure capture of the fumes. It is recommended for the 

establishment of suitable localised fume collection/extraction system in the hull shop 

for welding operation.  

3. All arc welding operations can be screened to protect other persons working nearby. 

Where the work is carried out at fixed benches or in  welding shops, permanent 

screens should be erected where possible; otherwise, temporary screens can be 

used. All screens should be opaque, of sturdy construction and of a flame-resistant 

material.  

4. The airborne concentration of welding fumes in the hull shop covering welding area 

shows that the fume concentration is in the range of 2 to 10 mg/m3 with an average 

concentration of 4.91 mg/m3, resulted concentration of welding fumes is alarming as 

permissible limit of exposure for welding fumes is 5 mg/m3 is recommended in the 
schedule II of the factories act-1948.   

5. The door and windows of the overhead crane cabin shall be in closed condition when 

in operation above the welding area of hull shop. Crane operators shall be provided 

with suitable PPEs viz., dust mask (IS: 9473), ear protection (IS: 9167), eye 
protection (IS: 5983) etc and its use shall be ensure.    

6. In the hull shop the powerful air circulating fans at the working locations near the 

welders are provided which may contribute to recirculate the airborne fumes 

generated in welding work in the shop floor. To avoid this, provision of cool air vent 

may be explored if feasible in the welding area of the hull shop.         
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7. Workers who assist the main welder in the welding area of hull shop were found 

using normal safety Goggles, full body apron and hand gloves only. It shall be 

ensured that those helpers are provided with suitable PPES like welding shield for 

eye protection, dust mask, leather hand gloves, safety shoes, full body cotton cloth 
aprons and using PPEs while working.  

8. Use of hearing protection e.g. ear plugs/ear muffs shall be effectively implemented 
among the workers engaged in Noise area of the hull shop. 

 
ELECTROPLATING SHOP 

9. It is recommended to repair and fix the suction inlet vent located at the top opening of 

the different bath.  

10. The flexible suction pipe along with hose is to be attached to the transporter which 

carries electroplated items from Chromium tank to water tank so that this will reduce 

the airborne concentration of Chromium vapours which are generated after taking 
the material out from Chromium bath. 

11. The excess Chromium solution spilled while moving electroplated items from bath to 
bath shall be dealt carefully before dipping in water bath.  

12. Efficiency of the fume trap device (FTD) in electroplating section provided on both 
porous and nonporous line shall be inspected periodically.  

13. Frequent Change of water of the fume trap device to be ensured for efficient 

collection of acid and metal mist from the electroplating bath. 

14. Disposal of waste water generated from the fume trap device in the electroplating 
sections need to be dealt with special attention for its proper disposal.   

15. It is recommended for the continuous operation of the entire roof top exhaust fan 
while plating operation in electroplating section. 

16. Warning sing and boards (neat, clean and legible) shall be displayed near to the 
process to convey immediate danger of the process to the workers.  
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17. It is recommended to use wet floor cleaning method or industrial vacuum cleaner for 

cleaning in electroplating shop and the waste collected shall be disposed by using 
suitable methods. 

18. Workers engaged in the work of removing, cleaning of chemical solution from the 

electroplating bath shall be provided with suitable PPEs like, Chemical Cartridge 

Respirators, safety goggles, chemical resistance gloves, Acid resistance apron, Acid 
proof shoes etc.   

19. It is recommended to impart training to the workers on proper use of the PPEs. As 

well there should be a continuous system of training and education on safety and 

health for personnel and workers.  
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