
                                       RISK ANALYSIS AND DISASTER MANAGEMENT PLAN 

1.0 INTRODUCTION 

Hazard analysis involves the identification and quantification of various hazards (unsafe 

conditions) that exist in the plant. On the other hand, risk analysis deals with the identification 

and quantification of risks, the plant equipment and personnel are exposed to, due to accidents 

resulting from the hazards present in the plant. 

Risk analysis follows an extensive hazard analysis. It involves the identification and assessment 

of risks the neighboring populations are exposed to as a result of hazards present. This requires 

a thorough knowledge of failure probability, credible accident scenario, vulnerability of 

populations etc. Much of this information is difficult to generate. Consequently, the risk analysis 

is often confined to maximum credible accident studies. 

The identification of various hazards, probable risks in the proposed expansion of Integrated 

Cement Plant, maximum credible accident analysis and consequence analysis are addressed 

which gives a broad identification of risks involved in the cement plant and captive power 

plant. Based on the risk Disaster Management Plan has been prepared. 

 

1.1 APPROACH TO THE STUDY 

Risks involve the occurrence or potential occurrence of some accidents consisting of an event 

or sequence of events. The risk assessment study covers the following:-  

� Identification of potential hazard areas; 

� Identification of representative failure cases; 

� Visualization of the resulting scenarios in terms of fire (thermal radiation) and explosion; 

� Assess the overall damage potential of the identified hazardous events and the impact 

zones from the accidental scenarios; 

� Assess the overall suitability of the site from the hazard minimization and disaster 

mitigation point of view; 

� Furnish specific recommendations on the minimization of the worst accident possibilities; 

and 

� Preparation of Disaster Management Plan (DMP) On-Site and Off - Site Emergency Plan, 

which includes Occupational Health and Safety plan. 

 



1.2 HAZARD IDENTIFICATION - PLANT 

Identification and quantification of hazards in plant is of primary significance in the risk 

analysis. Hence, all the components of a system/ plant/ process have been thoroughly 

examined to assess their potential for initiating or propagating an unplanned event/ sequence 

of events, which can be termed as an accident.  

 

1.3 HAZARD ASSESSMENT AND EVALUATION  

An assessment of the conceptual design is conducted for the purpose of identifying and 

examining hazards related to feed stock materials, major process components, utility and 

support system, environmental factors, proposed operations, facilities and safeguards. 

 

1.3.1     Preliminary Hazard Analysis (PHA) 

A preliminary hazard analysis is carried out initially the major hazards associated with storages 

and the processes of the proposed expansion plant. This is followed by consequence analysis to 

quantify these hazards. The potential risk areas in the plant are given below:-  

Table –1.1: Preliminary Hazard Analysis for Process and Storage Areas 

S. No. Blocks/ Areas Hazards Identified 

1. Coal Handling Plant 

Including Bunker Areas 

Fire and/ or dust explosions. 

2. Boiler Explosion 

3. Kiln Fires in –  

a) Lube Oil Systems 

b) Cable galleries 

c) Short circuits in 

i) Control Rooms 

ii) Switchgears 

4. Power Transformers Explosion and fire 

5. Switch-Yard Control Room Fire in cable galleries and switchgear/ Control Room 

 

Table – 1.2: Preliminary hazard analysis for process and storage areas. 

PHA Category  Description of 

Plausible Hazard 

Recommendation Provision 

Environmental 

factors  

If there is any leakage 

and eventuality of 

- All electrical fittings and 

cables are provided as per 



source of ignition. the specified standards. All 

motor starters are flame 

proof.   

Highly inflammable 

nature of the chemical 

may cause fire hazard in 

the storage facility. 

A well – designed fire 

protection including 

protein foam, dry 

powder and CO2 

extinguisher shall be 

provided. 

Fire extinguisher of small 

size and big size are provided 

at all potential fire hazard 

places. In addition to the 

above, fire hydrant network 

is also provided. 

 

1.3.2     RISK ASSOCIATED WITH COAL HANDLING PLANT – DUST EXPLOSION 

Coal and coke dust when dispersed in air and ignited would explode. Coal/ Pet-coke crusher 

house and conveyor systems are most susceptible to this hazard. To be explosive, the dust 

mixture should have:- 

� Particles dispersed in the air with minimum size (typical figure is 400 microns); 

� Dust concentrations must be reasonable uniform; and 

� Minimum explosive concentration for coke dust (33% volatiles) is 50gms/ m3. 

Failure of dust extraction and suppression systems may lead to abnormal conditions and 

increasing the concentration of coal dust to the explosive limits. Sources of ignition present 

area incandescent bulbs with the glasses of bilk head fittings missing, electric equipment and 

cables, friction, spontaneous combustion in accumulated dust. 

Dust explosions may occur without any warnings with Maximum Explosion Pressure up to 6.4 

bars. Another dangerous characteristic of dust explosions is that it sets of secondary explosions 

after the occurrence of initial dust explosion. The dust explosion are powerful enough to 

destroy structures, kill or injure people and set dangerous fires likely to damage a large portion 

of the coke handling plant including collapse of its steel structure, which may cripple the life 

line of power plant. 

 

1.3.3 CONTROL MEASURES FOR COAL YARDS 

The total quantity of coal will be stored in separate stockpiles, with proper drains around to 

collect washouts during monsoon season. 

Water sprinkling system will be installed on stocks of coal in required scales to prevent 

spontaneous combustion and consequent fire hazards. The stock geometry will be adopted to 

maintain minimum exposure to stockpile areas towards predominant wind direction. 



 

1.3.4  IDENTIFIED HAZARDS 

The various hazards associated with the plant process have been identified and are outlined in 

table 6.2. 

Table 1.3: Hazard Analysis for Process in the Power Plant 

S. No. Blocks/Areas Hazards Identified  

1 Coal storage in open yard Fire, Spontaneous Combustion 

2 Coal handling plant including 

bunker area. 

Fire and/ or dust explosions  

3 Boilers  Fire (mainly near oil burners), Steam Explosions, Fuel 

Explosions  

4 Steam Turbine Generator Building  Fire in- 

a. Lube oil system 

b. Cable galleries 

c. Short circuits in  

i. Control Rooms,  

ii. Switch-Gears  

Explosion due to leakage of hydrogen and fire following it.  

5 Switch –Yard Control  Fire in cable galleries and switch gear/ control room 

 

2.0 DISASTER MANAGEMENT PLAN 

2.1 INTRODUCTION 

Disaster Management Plan for an industrial unit is necessarily combustion of various actions 

which are to be taken in a very short time but in a pre-set sequence to deal effectively and 

efficiently with any disaster, emergency or major accident with an aim to keep the loss of men, 

material, plant/ machinery etc. to the minimum.  

Creation and establishment of a cell within the industrial unit is a pre-requisite for an effective 

implementation of any Disaster Management Plan. The main functions of the Disaster 

Management Cell are to prepare a detailed Disaster Management Plan, which includes:- 

� Identification of various types of expected disasters depending upon the type of the 

industrials unit; 

� Identification of various groups, agencies, departments etc. necessary for dealing with a 

specific disaster effectively; 



� Preparation – by intensive training – of relevant teams/ groups within the organization to 

deal with a specific disaster and keep them in readiness; 

� Establishment of an early detection system for the disasters; 

� Development of a reliable instant information/ communication system; and 

� Organization and mobilization of all the concerned departments/ organizations/ groups 

and agencies instantly when needed; 

� Major disaster that can occur in this cement plant may be due to fire. 

 

2.2 SCOPE 

The aim of hazard control and disaster management is concerned with preventing accidents 

through good design, operation, maintenance and inspection, by which it is possible to reduce 

the risk of an accident, but it is not possible to eliminate it. Since, absolute safety is not 

achievable; an essential part of major hazard control must also include mitigating the effects of 

a major accident. 

An important element of mitigation is emergency planning, i.e. recognizing accidents as soon as 

possible, assessing the consequences of such accidents and deciding on the emergency 

procedures, both on-site and off-site, that would need to be implemented in the event of an 

emergency. 

 

2.3 OBJECTIVE 

 The overall objectives of the emergency plan will be:- 

a) To localize the emergency and, if possible eliminate it; and  

b) To minimize the effects of the accident on people and property. 

Elimination will require prompt action by operations and works emergency staff using, for 

example, fire-fighting equipment, water sprays etc. 

Minimizing the effects may include rescue, first aid, evacuation, rehabilitation and giving 

information promptly to people living nearby. 

 To deal with the above emergencies, the Emergency Plan is prepared. 

 

3.0 OFF-SITE EMERGENCY PREPAREDNESS PLAN 

The task of preparing the Off-Site Emergency Plan lies with the District Collector; however the Off-

Site plan will be prepared with the help of the local district authorities. The proposed expansion 

plan will be based on the following guidelines.  



 

3.1 INTRODUCTION 

Off-Site Emergency Plan would follow the On-Site Emergency Plan. When the consequences of an 

emergency situation go beyond the plant boundaries, it becomes an Off-Site Emergency. Off-Site 

Emergency is essentially the responsibility of the public administration. However, the plant 

management will provide the public administration with the technical information relating to the 

nature, quantum and probable consequences on the neighboring population. 

The off-site plan in detail will be based on those events, which are most likely to occur, but other 

less likely events, which have severe consequence, will also be considered. Incidents which have 

very severe consequences yet have a small probability of occurrence would also be considered 

during the preparation of the plan. However, the key feature of a good off-site emergency plan is 

flexibility in its application to emergencies other than those specifically included in the formation 

of the plan. 

The roles of the various parties who will be involved in the implementation of an off-site plan are 

described below. Depending on local arrangements, the responsibility for the off-site plan would 

either rest with the plant management or with the local authority. Either way, the plan would 

identify an emergency co-ordinating officer, who would take the overall command of the off-site 

activities. As with the On-Site Plan, an Emergency Control Center would be setup within which the 

emergency co-ordination officer can operate. 

An early decision will be required in many cases on the advice to be given to people living "within 

range" of the accident - in particular whether they should be evacuated or told to go indoors.  In 

the later case, the decision can regularly be reviewed in the event of an escalation of the incident. 

Consideration of evacuation may include the following factors:- 

� In the case of a major fire but without explosion risk only houses close to the fire are likely to 

need evacuation, although a severe smoke hazard may require this to be reviewed 

periodically; and 

� If a fire is escalating and in turn threatening a store of hazardous material, it might be 

necessary to evacuate people nearby, but only if there is time; if insufficient time exists, people 

should be advised to stay indoors and shield them from the fire. This latter case particularly 

applies if the installation at risk could produce a fireball with very severe thermal radiation 

effects.  



Although the plan will have sufficient flexibility built in to cover the consequences of the range of 

accidents identified for the on-site plan, it will cover in some detail the handling of the emergency 

to a particular distance from each major hazard works.  

 

3.2 ASPECTS OF OFF-SITE EMERGENCY PLAN 

 The main aspects, which should be included in the emergency plan, are:- 

Organization 

 

Detail of command structure, warning systems, implementation procedures, Emergency Control 

Centers. 

Names and appointments of Incident Controller, Site Main Controller, their deputies and other 

key personnel. 

Communications Identification of personnel involved, communication center, call signs, network, list of telephone 

numbers. 

Specialized 

Knowledge 

Detail of specialist bodies, firms and people upon whom it may be necessary to call e.g. those 

with specialized fuel knowledge, laboratories. 

Voluntary 

Organizations 

Detail of organizers, telephone numbers, resources etc. 

Fuel Information Details of the hazardous substances stored and a summary of the risk associated with them. 

Meteorological 

Information 

Arrangements for obtaining detail of weather forecasts and weather conditions prevailing at that 

time. 

Humanitarian 

Arrangements 

Transport, evacuation centers, emergency feeding, treatment of injured, first aid, ambulances 

and temporary mortuaries. 

Public Information Arrangements for dealing with the media press office; (b) informing relatives, etc. 

Assessment of 

Emergency Plan 

 

Arrangements for:- 

(a) Collecting information on the causes of the emergency;  

(b) Reviewing the efficiency and effectiveness of all aspects of the emergency plan. 

On-Site Emergency Plan is enclosed as Annexure – XXXXIII. 

 

3.2 ROLE OF THE EMERGENCY COORDINATING OFFICER 

The various emergency services would be coordinated by an Emergency Coordinating Officer 

(ECO), who will be designated by the District Collector. The ECO would liaison closely with the Site 

Main Controller. Again depending on local arrangements, for very severe incidents with major or 

prolonged off-site consequences, the external control would be passed to a senior local authority 

administrator or even an administrator appointed by the Central or State Government. The ECO 

will be equipped with address and phone numbers of important agencies.   

 



3.3 ROLE OF THE LOCAL AUTHORITY 

The duty to prepare the off-site plan lies with the local authorities. The Emergency Planning 

Officer (EPO) appointed should carry out his duty in preparing for a whole range of different off 

site in handling the emergency, know of their role and are able to accept it by having for example, 

sufficient staff and appropriate equipment to emergencies within the local authority area. The EPO 

should liaison with the plant, to obtain the information to provide the basis for the plan. This 

liaison should ensure that the plan is continually kept up to date. It will be the responsibility of the 

EPO to ensure that all those organizations which will be involved cover their particular 

responsibilities. Rehearsals for off-site plans should be organized by the EPO. 

 

3.4 ROLE OF POLICE 

Formal duties of the police during an emergency include protecting life and property and 

controlling traffic movements. Their functions should include controlling bystanders, evacuating 

the public, identifying the dead and dealing with casualties, and informing relatives of death or 

injury. 

 

3.5 ROLE OF FIRE AUTHORITIES 

The control of a fire should be normally the responsibility of the senior fire brigade officer who 

would take over the handling of the fire from the Site Incident Controller on arrival at the site. The 

senior fire brigade officer should also have a similar responsibility for other events, such as 

explosions. Fire authorities in the region should be apprised about the location of all stores of 

flammable materials, water and foam supply points, and fire-fighting equipment. They should be 

involved in on-site emergency rehearsals both as participants and, on occasion, as observers of 

exercises involving only site personnel. 

 

3.6 ROLE OF HEALTH AUTHORITIES 

Health authorities, including doctors, surgeons, hospitals, ambulances, and so on, should have a 

vital part to play following a major accident, and they should form an integral part of the 

emergency plan. 

For major fires, injuries should be the result of the effects of thermal radiation to a varying degree, 

and the knowledge and experience to handle this in all but extreme cases may be generally 

available in most hospitals.  



Major off-site incidents are likely to require medical equipment and facilities additional to those 

available locally, and a medical "mutual aid” scheme should exist to enable the assistance of 

neighboring authorities to be obtained in the event of an emergency. 

 

3.7 ROLE OF GOVERNMENT SAFETY AUTHORITY 

This will be the factory inspectorate available in the region. Inspectors are likely to satisfy 

themselves that the organization responsible for producing the off-site plan has made adequate 

arrangements for handling emergencies of all types including major emergencies. They may wish 

to see well-documented procedures and evidence of exercise undertaken to test the plan. 

In the event of an accident, local arrangements regarding the role of the factory inspector will 

apply. These may vary from keeping a watching brief to a close involvement in advising on 

operations. The action plan suggested for control of the off-site emergencies is given in Table-6.3. 

Table-1.4:Off-Site Action Plan 

S. 

No. 

Action required to be taken to mitigate 

disaster by aid giving agency 

Responsible 

agencies for 

taking action 

Equipments/ material facilities required 

at site to mitigate emergency. 

A1 Arrangements for evacuation/ rescue of 

persons from zone of influence to 

predetermined camps. 

Police 

Department 

  

Self Breathing apparatus with spare 

cylinder 

Chemical gas mask with spare canister 

 Vehicle with PA system 

Transportation for evacuation of people 
2 Caution to public by announcement 

3 Traffic and Mob control by cordoning of the 

area 

-- -- 

4 Law & order -- -- 

5 Request to railway authority for keeping the 

nearest by railway gate open & to stop the up 

& down trains at the nearest railway station. 

-- -- 

B1 Control of fire District Fire 

Brigade 

  

  

  

  

Self breathing apparatus with spare 

cylinders 

Foam/ water fire tenders 

Gas mask with spare canisters 

Lime water 

Neck to toe complete asbestos suit, PVC 

1 Scrubbing of the flashed off gas cloud with 

water curtain  

2 To rescue trapped persons 

3 If fire is big, keep surrounding area cool by 

spraying water 



S. 

No. 

Action required to be taken to mitigate 

disaster by aid giving agency 

Responsible 

agencies for 

taking action 

Equipments/ material facilities required 

at site to mitigate emergency. 

4 Communication to UHBVN to continue or cut 

off electric supply 

  hand gloves, gumboots, safety goggles 

Mobile scrubbing system along with suction 

arrangement. 5 Communication to water supply department 

for supplying water 

C1 Medical facilities for affected persons (first aid 

and treatment) 

Hospital and 

Public Health 

Ambulance with onboard resuscitation unit, 

first aid, stretchers 

D1 Identification of concentration of gas in zone 

of influence 

Pollution Control 

Board 

Gas detector 

E1 Removal of debris and damaged structures Municipal 

Corporation 

Provide bulldozers 

Provide cranes 

F1 Monitor the incoming and outgoing transports Transport 

Department 

  

Provide traffic police at site 

Provide emergency shifting vehicles at site 

Provide stock of fuel for vehicles 

2 Arrange emergency shifting of affected 

persons and non affected person to specified 

area. 

  

3 Arrange diesel/ petrol for needed vehicles -- -- 

G1 Give all information related to meteorological 

aspects for safe handling of affected area for 

living beings 

Meteorological 

Department 

  

Provide wind direction and velocity 

instruments with temperature measure 

Mobile van for meteorological parameter 

measurements 

2 Forecast if any important weather change   

H1 Representatives of all departments are in the 

local crisis group; therefore they are expected 

to render services available with them. Since 

it is a group of experts with authority, the 

mitigating measures can be implemented 

speedily. The representatives from locals are 

also there so that communication with local 

people is easy and quick. 

Local Crises 

Group 

Must have all resources at hand, specially 

disaster management plan and its 

implementation method. 

All relevant information related to 

hazardous industry are generally available 

with crisis group 

News paper editor is a part of the group so 

that right and timely media release can be 

done 



S. 

No. 

Action required to be taken to mitigate 

disaster by aid giving agency 

Responsible 

agencies for 

taking action 

Equipments/ material facilities required 

at site to mitigate emergency. 

2 The district emergency or disaster control 

officer is the president and he is used to mock 

drill etc. so action can be taken in right 

direction in time 

-- -- 

I1 Collector is the President of District Crisis 

Group therefore all district infrastructure 

facilities are diverted to affected zone 

District Crisis 

group 

All necessary facilities available at district 

can be made available at affected zone 

  

Control of law and order situation 

2 All other functions as mentioned for local 

crisis group 

    

 

3.7.1    EXPOSURE CONTROLS AND PERSONAL PROTECTION  

� Control of dust through implementation of good housekeeping and maintenance;  

� The bag filters will be installed to control dust emission;  

� Use of PPE, as appropriate (e.g. masks and respirators); 

� Use of mobile vacuum cleaning systems to prevent dust buildup on paved areas. 

3.7.2 PERSONAL PROTECTIVE EQUIPMENT   

Table-1.5: Personal Protective Equipment   

S. No. Particulars Details 

I. Respiratory 

Protection 

When the dust level is beyond exposure limits or when dust causes irritation or 

discomfort use Respirator.  

II Clothing 

 

Wear impervious abrasion and alkali resistant gloves, boots, long sleeved shirt, long 

pants or other protective clothing to prevent skin contact. 

III Eye 

Protection 

Wear Safety goggles to avoid dust contact with the eyes. Contact lenses should not be 

worn when handling the materials. 

IV First Aid 

Eye Contact 

Rinse eyes thoroughly with water for at least 15 minutes, including under lids, to 

remove all particles. Seek medical attention for abrasions and burns.  

V Skin Contact 

 

Wash with cool water and a pH neutral soap or a milk skin detergent. Seek medical 

attention for rash, burns, irritation and dermatitis.  

VI Inhalation 

 

Move person to fresh air. Seek medical attention for discomfort or if coughing or 

other symptoms.  

VII Ingestion Do not induce vomiting. If conscious, have person drink plenty of water. Seek 



medical attention. 

 

3.7.3 OTHER SAFETY MEASURES  

� Safety training to the workers will be given.  

� PPE will be provided to the workers.  

� The maintenance and cleaning of bag filters will be carried out regularly.  

� The dust removal efficiency of bag filters will be check regularly.  

� Work place environment monitoring will be carried out regularly and records will be 

maintained. The monitoring of cement dust and silica in the work place will be carried out.  

�  Good housekeeping will be implemented in the plant.  

�  First aid box will be provided.  

� The industry will provide adequate lighting facility inside the plant premises.  

� General dilution ventilation will be provided to control dust levels below applicable 

exposure limits.  

� Fire extinguishers will be provided to withstand the fire or explosion condition.  

� Pre-employment and Periodical Medical Examination of workers will be done by 

government approved medical practitioners and the details will be recorded as per the 

Regulations.  

� The industry will prepare On-Site Emergency Plan.  

� Two main gates will be provided for entry and exit of the workers.  

� Work place environment monitoring for cement dust will be carried out.  

 

4.0  MISCELLANEOUS PREVENTIVE MEASURES 

4.1  ALARM SYSTEM  

On receiving the message of “Disaster, from Site Main Controller, fire station control room 

attendant will sound SIREN I WAILING TYPE FOR 5 MINUTES. Incident Controller will arrange 

to broadcast disaster message through public address system. On receiving the message of 

“Emergency Over” from Incident Controller the fire station control room attendant will give “All 

Clear Signal, by sounding alarm straight for two minutes. The features of alarm system will be 

explained to one and all to avoid panic or misunderstanding during disaster. 

 



4.2 ACTIONS TO BE TAKEN ON HEARING THE WARNING SIGNAL 

On receiving the disaster message following actions will be taken: - All the members of 

Advisory Committee, Personnel Manager, Security Controller, etc. shall reach the SECR. 

� The process unit persons will remain ready in their respective units for crash shutdown on 

the instruction from SECR. 

� The persons from other sections will report to their respective officer. 

� Residents of township will remain alert. 

 

4.3  SAFETY DEVICES/ EQUIPMENTS 

In order to make the services more effective the workers and rescue team will be provided with 

the safety equipments and items like gas mask respirators, fire entry suits, fire blankets, rubber 

shoes or industrial shoes, rubber glove, ladders, ropes, petromax lamp torches etc. 

 

4.4  FIRE EXTINGUISHER 

The different type of fire extinguishers have been proposed at strategic locations in the plant 

and given in Table 6.4. 

Table 1.6: Different Fire Extinguishers at Different Sites 

Name of Site Type of Fire Extinguishers 

Generator area CO2 Type, Foam Type, Dry Chemical Powder 

Cable galleries CO2 & Foam type, Dry Chemical Powder 

High voltage panel CO2 & Foam type, Dry Chemical Powder 

Control rooms CO2 & Foam type, Dry Chemical Powder 

MCC rooms CO2 & Foam type, Dry Chemical Powder 

Pump Houses CO2 & Foam type, Dry Chemical Powder 

Guest houses and offices Dry Chemical Powder, Foam Type 

Godowns, store CO2 & Foam type 

 

4.5     OCCUPATIONAL HEALTH AND SAFETY 

The main areas of concern for ensuring adequate occupational health and safety are:-  

� All working places will have safe means of access, safe working platform and exit. Persons 

working in hazardous dust prone area will be provided with dust mask.  

� Personal Protective Equipments like respirators, ear plug, noise muff, helmet etc. will be 

provided to the workers.  



� Proper unit design and engineering controls in order to protect workers, including by 

control of process and fugitive emissions. 

� Adequate arrangement of drinking water will be done. 

� Education & training will be provided to the workforce about facilities, protective 

equipment, risk associated, potential health effects, etc.  

� Display board will be provided showing the hazards associated and recommended 

precautionary measures.  

 

4.6 EMPLOYER’S COMMITMENT TO A DUST PREVENTION PROGRAMME 

The following needs to be in place for an effective programme:- 

� An executive designated with programme oversight; 

� Designated person(s) to co-ordinate programme implementation; 

� A dust prevention task team/ committee (depending on size of the company and existing 

structures); 

� Appropriate resources made available to facilitate the implementation of company strategy 

to deal with dust; 

� A reporting mechanism to indicate progress on dust prevention. To include key indicators 

from occupational hygiene and occupational medicine; 

� Management performance assessment to include a health and safety component which 

includes dust prevention; 

� Key employer/ company documents, e.g. annual reports to safety bulletins to include 

information on dust prevention; 

� An employer programme to include progress monitoring of the Dust Prevention 

Programme. Any dust control initiatives identified by this project to be evaluated for 

relevance and implemented if appropriate. 

 

4.7 MAINTENANCE, EXAMINATION AND TESTING OF DUST CONTROL MEASURES 

Irrespective of the type of dust control systems used, maintenance of the equipment in good 

working order is necessary to achieve low dust levels. Maintenance of dust equipment should 

not be the responsibility of management alone, but of everyone involved in the Plant (including 

suppliers). 

� Any dust control measures provided should be maintained in an efficient state, efficient 

working order and in good repair. 



� There must be a thorough examination and testing of all engineering controls and suitable 

records must be kept. 

 

4.8 EMPLOYEE’S INVOLVEMENT AND COMMITMENT TO THE DUST PREVENTION 

PROGRAMME 

The involvement and commitment of employees in the dust prevention programme is critical. 

� Employees should be encouraged to participate actively and in a positive manner in all 

pollutant control activities. 

� The results of any dust survey should be made available to all employees. 

� The results and recommendations from such surveys should be discussed at the relevant 

health and safety meetings. 

 

4.9 EMPLOYEE’S EDUCATION AND TRAINING 

It is a legal requirement for an employer to provide health and safety training under the 

Factories Act 1948. No worker can be expected to assist in making a control programme 

effective if he/ she do not know the reasons for it in the first instance. It is important that 

employees know about dust and how to control their exposure. Their training and education 

should cover the following:- 

� The health effects of exposure to dust. 

� The importance of effective controls, safe work practices, and personal hygiene. 

� The importance of airborne dust monitoring and how to interpret the results obtained. 

� The importance of medical surveillance. 

� How to use and care for personal respiratory protective equipment. 

� Information on the health effects of smoking in exacerbating lung damage 

� The early symptoms and signs of active tuberculosis (TB), which is a potential 

complication of silica exposure. 

� Refresher training and additional training as appropriate for health and safety personnel 

involved with dust prevention. 

 

4.10 ADMINISTRATIVE CONTROLS AND WORK PRACTICES INCLUDING THE CORRECT USE OF 

APPROPRIATE RESPIRATORY PROTECTION TO MINIMISE DUST EXPOSURES. 

Work practices are procedures prepared by employers and must be followed by employers and 

employees to control hazards in the workplace. 



 

4.10.1  Written procedures for Dust Control 

These need to be sufficiently detailed to provide the information required by those people and 

their supervisors who install, operate, monitor and maintain the dust control measures 

including suppliers. They need to allow the design intention, as identified in the risk 

assessment, to be applied in a practical way. 

The written procedures for dust control must specify the control measures. They will need to 

include the following:- 

� An outline description of the plant or processes identified in the risk assessment as sources 

of airborne dust. 

� Details of the equipment provided in connection with each of these sources to prevent or 

minimize dust being produced or becoming airborne. 

� Details of any equipment provided to remove dust from the air before it reaches a 

workplace the design and minimum operating criteria for such equipment, including as 

appropriate, quality of water, water flow rates and pressures, pick sharpness, etc. 

� The design and minimum required ventilation flow rates. 

� The systems of work to be adopted to eliminate or reduce the need for workers to go into 

hazardous areas close to downstream of dust sources. 

� Arrangements for supervision and maintenance of control measures. 

� The Respiratory Protective Equipment (RPE) to be provided (such as disposable dust 

masks) and rules about when it needs to be used to best effect, while taking account of 

risks to health and safety from other hazards which may be made worse by the use of RPE 

arrangements for ensuring the correct use/ wearing of RPE. 

 

 

4.10.2  Hygiene facilities 

To ensure that the duration of dust exposure does not extend beyond the work shift and to 

provide added protection to employees and their families, special attention should be given to 

workers personal hygiene. An employer must provide and ensure that workers use the washing 

facilities. Work clothes should not be cleaned by blowing with compressed air or shaking as this 

creates additional dust exposure. 

An employer should ensure that there are:- 

� Adequate hand washing facilities; 



� Showers for each sex supplied with hot and cold water. Clean individual towels, body soap, 

and other appropriate cleaning agents; 

� Clean change areas with separate storage facilities for protective work clothing and 

equipment and for street/personal clothes that prevent cross-contamination; 

� Procedures for handling dusty work clothes. 

 

4.10.3  Periodic Medical Surveillance of Employees’s Exposed to Airborne Crystalline Silica Dust 

A medical surveillance programme includes medical and work history tracking, regular 

physical examinations, chest x-rays and lung function tests. Participating in a medical 

surveillance programme can help in the early detection of dust and associated diseases. 

 

4.10.4 Auditing of the Environmental Monitoring Programme 

The purpose of an audit is to examine occupational health programmes to verify their 

effectiveness for preventing occupational disease and to ensure compliance with company and 

Government standards and regulations. In addition, an audit must verify that the programme 

documentation will withstand third-party scrutiny. 

� Conduct an initial audit to define the current status of the dust prevention programme, to 

outline problem areas, to check documentation and to provide a baseline to document 

progress. 

� Rectify problem areas that may arise. 

� Ensure the provision of proper documentation. 

� Conduct periodic audits of the dust prevention programme. 

 

5.0 MEDICAL SURVEILLANCE  

Following are the proposed Medical Surveillance will be conducted for all employees:-  

� Pre-employment medical check-up.  

* Pulmonary Function Test  

* Complete Physical Examination  

* Blood Test  

* Urine Test  

* Chest X ray  

� Once in Six months medical check-up of each employee. 

� Form 27A Fitness Certificate will be obtained every year from certified surgeon. 



� Form 17 Health Register of each employee will be obtained every year from certified 

surgeon. 

� Individual medical record will be maintained. 

� The occupational health concern areas in Plant site relates to noise, ergonomics, respiratory 

diseases and system safety/ risk management.  

� Workers are subjected to both physical and chemical hazards.  

� Injury occurs due to dust, rock falls, fire, explosion, mobile equipments, accidents, falls from 

heights and electroculation. 

� Poor maintenance of roads contributes to vibration syndrome and also extends the injury 

to the spinal system. 

� Education, training, awareness programme, safe and unsafe practices demonstration helps 

in prevention. 

� Well documented Initial Medical Examination and Periodical Medial Examination system 

helps in detecting the cause and accordingly line of treatment for  prevention in future of 

various health hazards. 

Functional 

Area 

Activities Measures 

Supervisory  Statutory Personnel’s 

Supervisors  

Regular Management Training, VTC, updating in safety measures, 

Equipment deployment, Safety and Risk Management. 

Transportation  Drivers/ Operators  � All drivers/ operators to have HMV license; 

� Good roads to prevent body vibrations while in operation, which may 

cause spinal disorders; 

� Enclosed cabin to protect from noise and dusty atmosphere; 

� Regular water sprinkling on haul roads, dumps, mineral stockyards; 

� Provision of dust mask, safety shoes after every six months interval 

and helmets after every three years. 

� Audiometric testing to be carried out during periodical medical 

check-ups. 

The preventive aspects for occupational health with commitments and budgetary provisions are as 

given below:- 

Preventive aspects Commitments 

Medical appliances & arrangements – A first – aid 

room with first – aid boxes. 

Facilities will be provided at the Plant site.  

Conveyance arrangements to hospitals or At the Plant site.  



Preventive aspects Commitments 

dispensaries.  

Safeguards – All protective and safety equipments, 

helmets, face masks, gloves, ear muffs and goggles.  

PPE’s will be provided to the individual work persons 

and stock will be kept in store.  

Medical Examination – IME of every person. Doctors and the medical facility will be provided for 

regular check-up, documentation and records. PME will be arranged in every five years and early in 

case of targeted groups like driller’s/ operators and 

blasting personnel’s. 

Health camps. Provided six monthly 

Awareness Programme. Provided six monthly 

Provisions for emergencies. For treatment in emergencies in local/ external 

medical facilities.  

 


