
RISK ASSESSMENT 

7.0 Introduction 

It is imperative to conduct risk analysis for all the projects where hazardous materials, either raw 

material or the product are handled. The risk assessment is carried out here as a few hazardous materials 

will be handled in the steel plant of M/s Gallantt Ispat Ltd. 

The following have been addressed as part of the risk analysis.  

 Introduction 

 Hazard Identification and Risk Analysis       

 Risk Reducing Measures 

The Introduction deals with the objective and methodology of carrying out the risk analysis. 

Hazard Identification and Risk Analysis discusses about the various types of hazards associated with 

the operation of the Plant due to process, storage & handling, human errors, electric failures and natural 

calamities. It also presents the calculated frequencies of occurrence of different accident scenarios for 

the identified potential hazard occurrence in the plant and the details of consequence modeling/ analysis 

for the identified potential accidents/disaster scenarios in the plant. 

Risk Reducing Measures based on the calculated frequencies and consequences. 

 

7.1 Risk Assessment & Disaster Management 

General information about the factory: 

M/s. Gallantt Ispat Limited (GIL) Ltd. was originally incorporated on 2010 and started making sponge 

iron since 2010. Presently, the company is making 300 TPA sponge iron, 600 TPD billets and 18.0 MW 

captive power plant. M/s. Gallantt Ispat Limited now proposes to expand its existing unit with following 

additional configuration. 

 X 450.0 TPD DRI kilns 

2 X 20MT and 2 X 30 MT  IFs with matching CM 

53.0 MW CPP (18.0 MW WHRB+ 35.0 MW CFBC/AFBC). 

 

7.2 Objective  

The principal objective of the study is to identify the potential hazards from the proposed facility and 

estimate the effects of the hazards to people and property within the vicinity of the plant premises. 

The consequences resulting due to accidental release of flammable gases and leakage of fuels will 

provide data for developing strategies to prevent accidents right from design to operational phase. This 

will also generate information for formulating a meaningful Disaster Management Plan (DMP). 

A risk analysis is defined as an assessment of the likelihood of a release of HAZMAT (hazardous 

materials) and the consequences that may result, based on information gathered during the hazard 



identification and vulnerability analyses.  Risk analysis requires evaluation of existing base and local 

community plans, response capabilities, and previous incidents. 

In order to determine the risk factor at each facility on the base, the following information was 

evaluated: 

 Procedures for storing, handling, shipping, and transferring of HAZMAT; 

 Facility information including: physical features and location of storm and sanitary sewer 

systems; 

 Site measures for managing and controlling HAZMAT releases; and, 

 Base emergency response and preparedness programs. 

 

7.3 Methodology  

The Risk Analysis Study carried out under the following task heads: 

 System Study  

 The system description covers the plant description, storage &  

 Handling of fuels / chemicals in gaseous phase etc.  

 Hazard Identification 

 The hazards associated with the proposed steel plant have been discussed in terms of material & 

process hazards.  

 Frequency of Hazard Occurrence 

 Based on the available international statistics and in-house risk database, the frequencies of 

occurrence for the different accident scenarios were determined. The frequencies derived from the 

historical database have been checked with the possible hazard scenario identified during hazard 

identification.  

 Risk Reducing Measures  

 Necessary risk reducing measures have been suggested based on the consequence scenarios.  

 

7.4   Hazard Identification and Risk Analysis 

The main hazard potentials in the proposed Steel Plant Facility are categorized as below: 

 Material hazards; Furnace Oil (FO), High Speed Diesel (HSD)/ Light Diesel Oil (LDO) as an 

auxiliary fuel for start-up and flame stabilization, and coal as raw material used in the proposed 

Integrated Steel Plant. In addition to that Oxygen  will be used in the plant. 

 Process hazards due to loss of containment during handling of hazardous materials or processes 

resulting in fire, explosion, etc 

 Mechanical hazards due to "mechanical" operations such as welding, maintenance, falling objects 

etc. - basically those NOT connected to hazardous materials. 

 Electrical hazards: electrocution, high voltage levels, short circuit, etc. 



Out of these, the material and process hazards are the one with a much wider damage potential as 

compared to the mechanical and electrical hazards, which are by and large limited to very small local 

pockets. 

 

7.3.1 Material Hazards  

Furnace Oil (FO) High Speed Diesel (HSD) / Light Diesel Oil (LDO) used as an auxiliary fuel, which 

are inflammable. In addition to that, the raw material used in Steel plant is Coal.   

Table 7.1: 

Proposed Storage Facilities 

Fuel Tank No. of tanks Place Capacity KL
 

High Speed Diesel (HSD)/ 

Light Diesel Oil (LDO) 
01 HSD Storage Yard 36.0 

Furnace Oil 01 SMS 15.0 

Oxygen 140.0 cylinders Sponge Iron 7.0 m
3 

Furnace Oil (FO), High Speed Diesel (HSD)/ Light Diesel Oil (LDO) are flammable in nature. Some 

of the important properties indicating the hazardous nature of the chemicals are given below in Table 

7.2. 

Table 7.2: 

Properties of Raw Materials 

 

Chemical 

Flash 

point °C 

Auto 

Ignition °C 

Flammability Boiling 

point °C 

TLV 

ppm 

NFPA 

LFL% UFL

% 

Nf Nh Nr 

Furnace Oil 37.7 254.4 - 285 1.3 6.0 287.7 - 2 0 0 

High Speed 

Diesel (HSD) 

32 - 1.1 5.9 366 Not 

listed 

2 0 0 

Light Diesel 

Oil (LDO) 

54.4 256 0.4 6.0 182-371 300 2 0 0 

Oxygen  None  None  None None  -182.9 Not 

Available 

0 0 0 

Coal  NA NA NA NA NA 0.9mg/m
3 

1 1 0 

* NFPA: National Fire Protection Association 

7.3.2 Process Hazards  

No process hazards are envisaged. 

7.3.3 Hazard Intensity Classification   

The hazard intensities of the chemicals that are to be handled in the Plant (as per NFPA codes) are 

presented below in Table 7.3 

Table  7.3: Hazard intensities 



 

 

7.3.4  ONSITE EMERGENCY PLAN 

In a steel plant, the steel making process involves a number of hazardous processes starting from raw 

material handling, melting of iron ore, and converting iron into steel till the finished products. Also, 

the by-product plants, captive power plant, utilities & other auxiliary plants use considerable amount 

of combustible materials and these materials are stored in bulk storages like tanks, cylinders, drums, 

and gas holders etc., installed in the plant posing major risks. Bursting of high pressure steam lines or 

BFW lines can also series of accidents and to prevent that periodic NDT and maintaining record 

timely action is necessary. 

From the detailed HAZOP study, various possible hazards and their associated processes & 

equipments are identified. The list of these identified hazardous equipments in the plant is given in 

following pages. The potential hazards from the above identified equipments and from the various 

hazardous operations/processes in the plant have been analyzed and the possible causes for occurrence 

of such hazards, likely consequences and the remedial action required are suggested. 

 



PROCESS DESCRIPTION 

DRI 

Sponge iron is manufactured through the coal-based route in which iron ore in converted into Sponge 

Iron or directly reduced iron in a rotary kilns using coal both as reductant and fuel. 

Rotary kiln unit comprises of raw materials storage bins, rotary kiln, rotary cooler, product screening 

and magnetic separation units, After Burning Chamber and in-plant dedusting system. 

Iron ore and coal, after proper sizing in the respective crushing and screening stations as well as sized 

dolomites are fed to the raw material day bins for kiln. With the rotation of the kiln, the charge moves 

down the slope and the surface of material is exposed to heat and reducing atmosphere. The reduction 

from iron oxide to iron occurs by a gradual removal of oxygen at various temperatures under the 

controlled reducing atmosphere giving rise to various intermediate oxides. Hot sponge iron is 

discharged from the kiln-discharge end and taken into the rotary cooler. The sponge iron after cooling 

is discharged through the cooler discharged chute into a heat resistant belt conveyor and carried into 

the product processing building. The product (Magnetic in nature) is screened and separated from 

char, which is not magnetic. 

The gas generated, during the process, contains fine carbon particles, carbon monoxide ash dust which 

are separated and waste heat associated with gas is recovered in WHRB from which power is 

generated. 

 

STEEL MELTING SHOP (SMS): 

In the SMS section scrap and Pig iron are charged in IF along with DRI and heated and melted by 

electrical eddy current. After achieving the desired composition and temperature, slag is scooped out 

from the top of hot metal and hot metal is poured into transfer ladle crucible and sent to CCM after 

addition of requisite amount of Ferro alloys. In CCM liquid steel is casted to billets. 

 

 

 

CIRCULATING FLUIDIZED BED COMBUSTION BOILER): 

In AFBC/CFBC, coal is crushed to a size of 1 – 10 mm depending on the rank of coal, type of fuel 

feed and fed into the combustion chamber. The atmospheric air, which acts as both the fluidization air 

and combustion air, is delivered at a pressure and flows through the bed after being preheated by the 

exhaust flue gases. The velocity of fluidizing air is in the range of 1.2 to 3.7 m /sec. The rate at which 

air is blown through the bed determines the amount of fuel that can take part in reaction. 

Almost in all AFBC bubbling bed boilers use in-bed evaporator tubes in the bed of limestone, sand 

and fuel for extracting the heat from the bed to maintain the bed temperature. The bed depth is usually 

0.9 m to 1.5 m deep and the pressure drop averages about 10mm of water per cm of bed depth. 



Very little material leaves the bubbling bed – only about 2 to 4 kg of solid is recycled per ton of fuel 

burned(CFBC). The combustion gases pass over the super heater sections of the boiler, flow past the 

economizer, the dust collectors and the air pre heaters before being exhausted to atmosphere. The 

main special feature of atmospheric fluidized bed combustion is the constraint imposed by the 

relatively narrow temperature range within which the bed must be operated. With coal, there is risk of 

clinker formation in the bed if the temperature exceeds 950°C and loss of combustion efficiency if the 

temperature falls below 800°C. For efficient sulphur retention, the temperature should be in the range 

of 800°C to 850°C CFBC at Bravo generates super heated steam at110 kg/cm2a and 540
0
C 

 

Inventory of Raw Materials 

The inventories of raw materials used in the process are listed in the table below, which gives details 

of material stored. It contains maximum one month storage for each substance in process and 

transferred to day tanks to meet daily consumption, it is because day tanks are connected to unit where 

it is consumed. 

Table No.7.3 

Maximum storage of capacity of raw materials 

Sl No Operating Unit Raw Materials Max. Storage capacity / Month 

(Metric Tons/ Month) 

1 Sponge Iron  Iron Ore  19800.0 

Pellets  19800.0 

Coal  22275.0 

Dolomite  1237.5 

2. SMS  Sponge Iron  24750.0 

MS Scraps 9105.5 

Ferro alloy  412.5 

3. CPP Coal 10395.0 

Rice Husk  6930.0 

Dolo Char  3465.0 

4 CPP Waste heat recovery type boilers are installed for 

electrical power generation, No raw material required. 

 

INVENTORY OF HAZARDOUS SUBSTANCES 

The inventory of Hazardous materials is mentioned below: 

Table: 7.4 

List of Hazardous Material 



Sl No Name of Hazardous Substance  Maximum 

Storage capacity  

Normal storage 

capacity  

1 HSD for CFBC and DRI kiln 

cold start up (Above Ground, fenced 

as per norms of explosive Authority) 

36.0  36.0 

2 FO for SMS ladle preheating (Above 

Ground, fenced as per norms of Fuel 

oil storage regulation) 

15.0 15.0 

3. Oxygen Cylinder  140.0 7.0 M
3
 

 

7.3.4.1  Emergency Action Plan: 

Emergency Planning begins with the identification and assessment of the principal hazards which are 

normally fire, explosion and toxic release. With the growing complexity of the process plants, more 

systematic and searching methods for risk identification and quantification have been developed over 

the years. Generally the emergencies that occur in process plants are classified into two categories. 

The one whose effects remain within the boundary limits of the plant is known as On-Site 

Emergency and the one where the effects go beyond the boundary limits is known as Off-Site 

Emergency. In GIL, the requirements of the On-Site Emergency Plan are addressed due to fire hazard 

only. 

This On-Site Emergency Plan is prepared for Gallantt Ispat Limited  in accordance with the guidelines 

provided by the Ministry of Environment & Forests (MoEF), Govt. of India, covering the various 

hazardous processes and the bulk storages of hazardous materials, toxic gases etc., in different 

departments. 

 

7.3.4.2 Identification of Hazards 

Hazard is in fact the characteristics of a system/plant/storage that presents potential for an accident and 

risk is the probability of occurrence of hazard. Hence hazard identification is of prime significance for 

the quantification of risk and for cost-effective control of accidents in any industrial installation. 

Various techniques of predictive hazard evaluation and quantitative risk analysis suggest identification 

of hazard has very important role in estimation of probability of an undesired event and its 

consequences on the basis of risk quantification in terms of damage to personnel, property and 

environment. Hazards are mostly manifested in the form of fire/ explosion/ toxic release. Each 

anticipated hazard scenario associated in the unit at described along with its assessment of impact on 

plant and locality in the following table: 



Table 7.5 

Anticipated Hazard Scenarios 

SL Area/Activity Hazard Impact 

1 Storage and Handling of 

LDO 

Pool fire / Fire ball may 

occur in case of direct 

contact with flame. 

Fire may propagate to the 

nearby areas leading into fire 

hazard. 

2 Storage and Handling of 

Furnace Oil (FO) 

Pool fire/ fire ball may 

occur in case of direct 

contact with flame. 

Fire may propagate to the 

nearby areas leading into fire 

hazard 

 

IDENTIFICATION OF MOST CREDIBLE HAZARD SCENARIOS 

All the anticipated hazard scenarios associated with the factory (as listed above) are critically analyzed 

and the following scenarios are identified as Credible Scenarios:  

Credible Scenario – A : Pool Fire in Light Diesel Oil Storage Tank area. 

Credible Scenario – B : Pool Fire in FO Storage Tank area. 

As there is other nearby establishments, the fire from LDO/FO tanks can easily spread causing 

extensive damage to the materials. On the basis of above consideration the pool fire due to fire hazard 

in the storage tank is not considered as most credible scenario. 

Tanks are described by their roof type: Combustible liquids are typically stored in large cone-roof 

tanks, smaller low-pressure vertical or horizontal tanks, A flammable liquid is defined as a liquid 

whose flash point does not exceed 38°C, when tested by closed‐ cup test methods, while a combustible 

liquid is one whose flash point is 38°C.Flash point of LDO is 66
0
C and it is not a flammable liquid. 

Tank fire spreads vertically taking a conical shape due to rush of air from all directions, Tank fire may 

be caused by lightening, but when tank leaks or overflows due to mal operation of instruments or 

negligence of operator and liquid gets ignited by chance; then this may be treated as a large pool fire 

and to be dealt as a common fire.  

But in case of disaster due to natural calamities a disaster management team will come to action. 

 

7.3.5 Conclusions and Principal Recommendations  

FO, HSD/ LDO as Fuels 

 The thermal radiation corresponding to 32 kW/m
2
 radiation intensity due to fuels (FO, HSD/ LDO) 

storage tanks fire at steel plant is confined to within the premises. Hence, for such a scenario, lower 

intensity of thermal radiation 4.5 kW/m
2
 for the general public outside the plant premises is 

insignificant.  

 

 The firewater cooling system and Foam facilities are proposed to provide with Foam system as per 

OISD-117 [Oil Industry Safety Directorate] for fuel storage tanks. 



It is proposed and suggested that the adjacent tanks shall thermally be protected by firewater and foam 

system for fuel tanks.  

 

 The storage tanks are to be provided with fixed foam conveying system with foam pourers and all 

around fire fighting facilities with hydrants and foam cum water monitors as per OISD-117 norms. 

This enables tank cooling in case of fire. It is therefore, important that cooling of the adjoining product 

storage tanks is done, promptly, in case of tank fire on any of the product storage tanks. It is also 

important to cool the storage tank on fire so that tank shell does not give away. It is opined that the 

above provisions for safety are adequate. 

These risks must be controlled by the development of a safe system of work, which can be defined as 

the set of controls necessary to minimize the risks associated with the work. 

  Furthermore, it is recommended that additional measures for safety be taken. 

These measures include inspecting all other piping and appurtenances for damage and corrosion to 

prevent the unexpected leakage of FO, HSD/ LDO establishing an Emergency Plan, Employee 

Emergency Plans and Fire Prevention Plans." 

 

  Conclusions for Storage of Oxygen 

 The threat zones due to the storage of Oxygen cylinders are confined less than 10 metres i.e., within 

the plant premises.  

 

  Recommendations: 

 Store in tightly closed containers in a cool, well-ventilated area away from WATER, HEAT, 

COMBUSTIBLES (such as WOOD, PAPER and OIL) and LIGHT. 

 Store away from incompatible materials such as flammable materials, oxidizing materials, reducing 

materials, strong bases. 

 Use corrosion-resistant structural materials and lighting and ventilation systems in the storage area. 

 Wood and other organic/combustible materials should not be used on floors, structural materials and 

ventilation systems in the storage area.  

 Use airtight containers, kept well sealed, securely labeled and protected from damage. 

 Use suitable, approved storage cabinets, tanks, rooms and buildings. 

 Suitable storage may include glass bottles and containers. 

 Storage tanks should be above ground and surrounded with dikes capable of holding entire contents. 

 Limit quantity of material in storage. Restrict access to storage area. 

 Post warning signs when appropriate. Keep storage area separate from populated work areas. Inspect 

periodically for deficiencies such as damage or leaks. 

 Have appropriate fire extinguishers available in and near the storage area. 

The following measures are suggested for reducing the risk involved in pipeline systems. 

 



Preventive Maintenance: 

Routine inspection and preventive maintenance of equipment/facilities at the unit. 

 

Instruments: 

All the instruments like pressure, temperature transmitters/gauges and alarms switches and safety 

interlocks should be tested for their intended application as per the preventive maintenance schedule. 

Similarly, the emergency shutdown system should be tested as per the preventive maintenance schedule.   

 

7.4  Risk Mitigation Measures  

The materials handled at the proposed installation are inflammable and reactive substances and based on 

the consequence analysis; the following measures are suggested as risk mitigation measures. 

 The storage area, process area as well as road tankers loading/unloading areas where there is 

maximum possibility of presence of flammable hydrocarbons in large quantities, it should be 

ensured that combustible materials are not placed here such as oil filled cloth, wooden supports, 

oil buckets etc. to reduce the probability of secondary fires in case of release.  

 Hydrocarbon, smoke and fire detectors should be suitably located and linked to fire fighting 

system to reduce the response time and ensure safe dispersal of vapours before ignition can occur. 

 Tank fires result in little damage at ground levels. Damage at tank height is such as to damage 

adjacent tanks. Hence tank cooling provisions, particularly upper sections of the tank must be 

ensured to prevent explosion. Foam for arresting roof fires must be started immediately.  

 Pool fires resulting from tanker/pump/pipeline leakage are dangerous since the liquid pool 

becomes unconfined. Training in fire fighting, escape action, operation of emergency switches etc. 

is vital.  

 Pump loading line failures have also a possibility of causing major damage. Strict inspection, 

maintenance and operation procedures are essential for preventing escalation of such incidents.  

 Emergency procedures should be well rehearsed and state of readiness to be achieved. 

 

7.4 Emergency Planning 

7.4.1 Introduction 

Emergency planning is an integral and essential part of loss prevention strategy. The type of emergency 

primarily considered here is the major emergency, which may be defined as one which has the potential 

to cause serious danger to persons and/ or damage to property and which tends to cause disruption inside 

and/or outside the site and may require the use of outside resources. 

Emergency is a general term implying hazardous situation both inside and outside the installations. 

Thus, emergencies are termed “on-site” when emergency extends beyond its premises. It is to be 



understood here, that if an emergency occurs inside the plant and could not be controlled, it may lead to 

an off-site emergency. 

7.4.2  Objectives of the Plan 

Emergency planning or preparedness is a comprehensive response plan to react to a number of 

foreseeable emergencies anticipated in the works and to contain the loss of human life, property and 

provide speedy and effective remedial measures. An important pre-requisite for emergency planning is 

to foresee an accident scenario, which leads to a major fire, explosion, toxic release, their spread or 

extent and their damage potential. This information is used in conjunction with layout of the units in the 

works, and adjacent communities in the preparation of the contingency plan. 

 

Identification of scenarios and their consequences form an important element in the disaster 

management planning. The type of scenarios and their consequences determine the emergency response. 

Identification of scenarios and mitigation include the detection of abnormal conditions, assessing the 

potential consequences and immediate measures to mitigate the situations. They also include emergency 

response actions, which must be taken to protect the health and the safety of the plant personnel and 

public. 

 

Assuming all reasonable plant safety design and their improvements have been considered such as 

design codes, practices, alarms, shut down interlocks etc., the accidents may occur as the plant operating 

parameter values may exceed or lie outside the normal parameters. These potential uncontrollable 

parameters provide the plant operators an indication of potential consequence in advance of actual 

occurrence. The important elements of emergency planning can be broadly classified as follows: 

 Identify the disaster potential scenarios and advance planning to combat and minimize the damage. 

 Disaster phase, i.e. warning, protective actions like evacuation of personnel etc.,  

 Containment of disaster by isolating, fire fighting etc.,     

 Rescue, relief, assistance to the people affected in the works/ community effectively and efficiently 

based on the actual needs and other information collected locally both in advance of the disaster and as 

soon as possible after the disaster occurred. 

 Finally, when the situation is contained, efforts are to be made to return back to near normal 

conditions. 

 

Of the above points, the first four are most relevant to the immediate attention to works management. 

The areas affected by each accident scenario can be identified by their consequences like pool fire, flash 

fire, etc. It would be appropriate to classify the hazards around the plant and to provide emergency 

measures in the area both onsite and offsite (if the extends). 

7.4.3 Alert 



Alert is the information given to ask for assistance, in principle using alarms, which are inside or outside 

the establishment. 

The management has to ensure through training/ information for any person of the staff to give a brief 

and precise warning message indicating the place, type and seriousness of the accident, whenever he is 

witness to an abnormal initiating event. Depending on the nature and magnitude of the event and local 

conditions such as meteorology, geographical layout, population distribution and accessibility, the 

important aspect to be considered is the type or level of an emergency. Emergency may be broadly 

categorized into four levels depending upon the in plant facilities and extent of external help required to 

meet the emergency. The level 1 emergency is combated at the plant‟s level and no external help in the 

form of facilities or expertise is required. In other levels, external help is required to combat the 

emergency as indicated below: 

      

 

 

 

 

 

7.4.4  Organization  

Emergencies very rarely occur. As such, they are neither a day today activity nor a planned activity with 

a fixed time schedule. The activities during the emergencies are to be coordinated and this could be 

achieved by an organizational approach, which has quick response capabilities.  

 

7.4.5  Chain of Command 

Organizational structure should lay stress on the execution and speedy implementation of the response 

plans. At the same time it should be flexible enough to tune itself to the fast changing situations in the 

affected area. All actions are to be coordinated well so that overall situation is under control. 

The duties and responsibilities of each individual coordinator are fixed such that the actions are taken 

with logical approach. If any changes are to be made in the procedure, or in actions, the front-end area 

coordinator should be able to respond in logical fashion. To achieve the above, a chain of command is 

created with tiered structure that the supervisors can take a few independent decisions to achieve the 

overall objectives. 

 

The chain of command clearly spells out the duties of each coordinator and the areas the supervisor 

commands. The chain of command spells out the alternate coordinator or person if a particular 

coordinator is not available. 

The chain of command naturally corresponds to the organizational structure with clear understanding o 

the nature of duties and objectives. Every coordinator responsible for his area ensures that right type of 

trained people is deployed for the jobs to be done. Here, it may be pointed out that conducting mock 

Level 1: Operation/ Unit level 

Level 2: Local/ District level 

Level 3: State/ National level 

Level 4: International level 

 



emergency drills on regular basis help the coordinators to understand the duties and responsibilities well. 

With feedback and experience gained from these drills, the command structure can be improved. 

The coordinator does not leave the command post unattended. If the coordinator is required to leave the 

command post for any reason, he has to depute an alternate to attend the functions. 

 

7.4.6 Manpower Details and Responsibilities of the Members of Disaster Management Organogram       

 Manpower Details for DMP at Gallantt Ispat Ltd. 

Table :  7.8 

General Duty/ First Shift 

S. No. CATEGORY DESIGNATION 

1. HOD - Operations Assisted 

by HOS (production) 

(Main Incident 

Controller) 

2. HOS-Mechanical (Safety Coordinator) 

 

 

 

 

Table 7.9 

SHIFT DUTY (IN SECOND & THIRD SHIFT) 

S. No. DESIGNATIONS 

1. Shift Manager   

Assisted by Shift-In-charge 

2. Operations staff 

 

7.4.7 Duties of Various Personnel 

1. Chief Emergency Controller: Site Head (Operations) in his absence HOD- (Operations): 

Beyond General Shift hours and on Holidays Site Shift Manager will act as Chief Emergency 

Controller until Site Head/HOD-Operations takes over. 

Chief Emergency Controller will be over all controller of the emergency. He will take ultimate 

decision on the following aspects and execute the same with the assistance of concerned personnel: 

(i)    Essential Communication 

(ii)   Fire Fighting and Rescue Work 

(iii)  Emergency Plant Shutdown  

(iv)  Evacuation Actions if required 

(v)   Demolition and Repairs 

(vi)  Transportation 

(vii)  Investigation 

(viii) Public Relation  

(ix)  Urgent Medical Attention and Actions 

(x) Evacuation and Directive to Vicinity Community through State Agencies. 



2. Incident Controller: Concerned HOS until HOD arrives at site, till that the Shift 

Incharge of the area will function as Incident Controller: 

(i)   Assess the emergency 

(ii)  Disseminate warning 

(iii)  Direct the fire fighting and rescue operation 

(iv)  Direct the plant operations/shutdown to control the emergency. 

(v)   Liaison with HOD(CES) /HOS (Mech.) 

(vi)  Ensure constant feed back to C.E.C. 

 

3. HOS (Production) : 

(i)   Deploy officers and staff for control room and field for coordinating and direct the work of the fire 

fighting and rescue operation   

(ii) Evaluate the risk and its subsequent effects in consultation with HOS (Safety, Health & 

Environment).  

(iii) Function as Incident Controller in the absence of HOD-Operations  

 

4.  HOS (Safety, Health & Environment): 

(i) Evaluate the hazard and accordingly direct the Fire Executive and Safety Executive for 

emergency actions. Arrange for safety equipments. 

(ii) Keep constant contact with Incident Controller throughout the emergency. 

(iii) Summon help from outside agencies like local Fire Brigade and Mutual Aid Scheme. 

 

5.  HOD (Technical Services) : 

(i) Evaluate the operational needs on emergency, anticipation possible risks and suggest suitable 

measures to Incident Controller. 

(ii) Assessment of magnitude and spread of risk to work out remedial actions. 

(iii) Deciding the method of disposal of hazardous spillage/leakage. 

(iv) HOD (T.S) will take over the function of HOS (Safety, Health & Environment) in his absence. 

 

6.  HOS (Laboratory): 

(i) Collect the information on weather condition, ambient air quality and drain discharge during 

emergency and give feed back to HOD (T.S.) 

7.  Executive (Fire) / Executive (Security): 

(i) Direct the crewmembers in carrying out fire fighting, rescue operation and control of toxic 

chemical release. 

(ii) Direct the rescue operations in co-ordination with HOS (Safety, Health & Environment). 

(iii) Provide stretcher service to ambulance point. 



(iv) Arrangement and deployment of additional crew (Off Duty Personnel) 

(v) Ensure adequate supply of fire fighting / rescue equipment, accessories and materials. 

(vi) Keep constant touch with HOS (Safety, Health & Environment) and Incident Controller. 

 

8.   HOD (CES): 

(i) Evaluate the emergency requirements in consultation with Incident Controller. 

(ii) Arrange and provide necessary equipment like cranes, dozers, pay loaders, forklifts, trucks 

welding / cutting sets, jacks, chain pulley blocks, water pumps etc. and power to operate these 

equipments. 

(iii) Ensure continuous operation of firewater pumps and regular supply of required water for fire 

fighting and other emergency operations. 

(iv) Arrange and provide required number of contract personnel to do civil, mechanical and 

electrical jobs like sand bags, bunding, excavation, repairs, structure and debris removal, 

lighting etc.  

(v) Make arrangement for permanent / temporary lighting/flood lights/emergency lights to the 

affected area, shelters and other places. 

(vi) Direct the operation of above equipment and services in consultation with Incident Controller 

to minimize loss / damage. 

(vii) Keep constant touch with Chief Emergency Controller. 

 

9.   HOS (Mechanical): 

(i) Mobilize necessary equipment like cranes, dozers, pay loaders, forklifts, welding/cutting sets, 

jacks, chain pulley blocks, tools and tackles etc. to the site of emergency. 

(ii) Arrange and depute operators, riggers, welders and technician etc. to operators, riggers, 

welders and technician etc. to operate the above equipment.    

(iii) Keep mechanical workshop open. 

 

10. HOS (Electrical): 

(i)      Arrange to cut off/restore power supply as needed in emergency situations. 

(ii) Provide temporary connection for floodlights, and electrical tools. 

(iii) Provide power connection for pumps and other equipments. 

11.   Engineer (Civil): 

(i) Ensure adequate fire fighting water supply in co-ordination with Manager (Admin.). 

(ii) Arrange additional water supply from reservoirs and by diverting process water/treated water 

in consultation with C.E.C. 

(iii) Organize jobs such as excavation, shoring and supporting of civil structures, temporary 

bunding etc. 



(iv) Direct demolishing of structure. 

 

12.   Engineer (Instrumentation) : 

(i) Organize instrumentation jobs such as repairs, adjustment of settings, bypassing, switching 

over the mode of control, repairs, calibration and the like which are needed for effective 

process control during emergency. 

(ii) Restore the functioning of controls, alarms and recorders, indicators etc. for stabilizing the 

operations. 

(iii) Remain in constant touch with Incident Controller. 

(iv) Ensure availability of information and data, pre-disaster time and at the time of disaster and 

store it in proper fashion so that as and when required is available. 

  

13.  HOS (Materials): 

(i) Immediately contact Incident Controller and ascertain the material requirements to control emergency. 

(ii) Arrange adequate supply of required material and transport for material 

(iii) Procure or hire material, labour and transport to meet urgent requirement from outside 

parties/industries. 

 

14.  Officer (Stores): 

(i) Keep all the stores open with necessary staff and give instructions for prompt delivery of 

material on the site of emergency. 

(ii) Keep constant touch with HOS (Safety, Health & Environment) and HOD (CES), for their 

requirement of material and ensure material delivery on the site. 

(iii) Give feed back to HOS (Materials).    

15.   Officer (Purchase): 

(i) Arrange emergency purchase or hire of material require for meeting the emergency. 

(ii) Keep constant touch with HOS (Safety, Health & Environment)  

(iii) Give feedback to HOS (Materials). 

 

16.   HOS (P&A) 

(i) Orange hospitalization, evacuation and relief camps. 

(ii) Maintain law and order in factory premises (with the help of security) 

(iii) Control entry and exist of personnel and vehicles with the help of security. 

(iv) Seek assistance from outside agencies such as police, civil defense, fire brigade and mutual aid 

scheme. 

(v) Ensure dissemination of authentic information to public and press. 

(vi) Keep relatives/family members of involved employees informed from time to time. 



(vii) Give constant feed back to CEC [Chief Emergency Controller] 

 

17.    Manager (Security): 

(i) Assess and maintain law and order 

(ii) Reinforce security at gates and vital installations. 

(iii) Cordon off affected area 

(iv) Depute security personnel to help fire fighting, rescue and stretcher service. 

(v) Restrict entries of unauthorized persons. 

(vi) Regulate entry and exit of personnel to ensure smooth function of emergency services. 

(vii) Ensure smooth entry and exist of fire brigades, ambulances and service vehicles. 

(viii) Organize transportation for affected/evacuated employees, their families and public. 

(ix) Keep liaison with police, home guards for additional help to control law and order, traffic and 

evacuation. 

 

18.  Officer (Admin.): 

(i) Report to HOS (P&A) and get instructions. 

(ii) Keep liaison with HOS (Safety, Health & Environment) and accordingly organize evacuation. 

(iii) Keep liaison with Plant Manager and direct affected/evacuated persons/public to proper shelters. 

(iv) Ensure proper and effective functioning of means of communication. Make alternative and 

stand-by arrangement for prompt communication of messages. 

(v) Give constant feed back to HOD (Services) and CEC. 

 

19.  Officer (Personnel): 

(i) Report to HOS (P&A) and get instructions. 

(ii) Arrange canteen services for personnel engaged in emergency duties. 

(iii) Arrange canteen services for affected/evacuated public and improvised shelters in community 

hall, schools nearby etc. 

(iv) Keep liaison with Medical Officer. Collect information regarding members/relatives. 

(v) Inform statutory authorities such as Chief Inspector of Factories, Insurance Companies, 

Controller of Explosives, Labour Commissioner and Pollution Control Board. 

(vi) Disseminate authentic information to public. 

(vii) Ensure authentic press release in consultation with CEC. 

(viii) Arrange for entry, exit, transportation and proper reception of press personnel. 

(ix) Keep liaison with Officer (Administration), Medical Officer and Plant people and give feedback 

to General Manager (P&A).  

 



20.  Medical Officer: 

(i) Organize ambulance services, treatment and hospitalization of affected persons. 

(ii) If necessary, get help of outside hospitals and medical professionals. 

(iii) Pass on information regarding condition and treatment of patients to HOS (P&A) & HOD 

(Services) from time to time. 

(iv) Contact Blood Bank and organize blood supply. 

(v) Get blood donors. Get the help of social service organizations for this purpose. 

(vi) Keep liaison with Officer (Admin.) for emergency transportation arrangements. 

(vii) Contact HOS (P&A) for welfare arrangements of treated and discharged persons. 

(viii) Give feedback to HOD (Services).   

 

21.  Shift Engineers/ Asst. Manager/ Shift In-charge: 

(i) Deploy staff for controlling process and field operation. 

(ii) Co-ordinate and direct the work of fire fighting 

(iii) Evaluate the risk and effects and take necessary actions like cutting off a section/ whole plant 

etc. 

(iv) Keep in close liaison with Incident Controller. 

(v) Act as Incident Controller in silent hours and also till General Manager takes over as Incident 

Controller. 

 

22.  Operators/ Technicians: 

(i) Report matter to Shift Engineer. 

(ii) Take action to stop supply of gas, fuel etc. to the point of fire/ leakage keeping you safe. 

(iii) Use first aid fire fighting appliances to fight the fire/leakage etc. 

(iv) Stand-by for instructions from shift engineer. Keep ready for evacuation, if needed. 

 

7.4.8 Responsibilities of Coordinators/Controllers 

(A) Main Incident Controller 

For On-Site Disaster Management Plan (DMP), the site shift manager shall be the Main Incident 

Controller to coordinate the execution of the plan during an emergency or a mock drill. He is 

responsible for preparation/ updating of the plan, getting approval from the District Authorities/ Factory 

Inspectorate; and its implementation in the hour of need. His duties are  

 Assess the magnitude of the situation and declare state of emergency. Activate DMP and ensure its 

implementation. 

 Mobilize the Main Coordinators/ Key personnel and exercise direct operational control of area, other 

than those affected. 



 Declare danger zones and activate emergency control center. 

 Ensure calling in Mutual aid members and district emergency agencies like Fire Brigade, Police, and 

Medical authorities. 

 Maintain a speculative continuous review of possible developments and assess these to determine 

most probable course of events and appropriate response. 

 Inform Area Office, head Quarters, Police, Statutory authorities, District Authorities about the 

magnitude of the emergency casualties and rescue operation. 

 Ensure casualties are receiving required attention and their relatives are informed. 

 Ensure accounting of personnel. 

 Issue authorized statements to Press, Radio, TV etc., regarding the emergency and its possible 

impact on the surroundings. 

 Authorize procurement of emergency material. 

 Log important developments in chronological order and preserve material evidence for investigation. 

Direct isolation of power supply, plant shutdown and evacuation of personnel inside the premises as 

deemed necessary. 

 Advice Police, District Authorities regarding evacuation of public in the near vicinity/ vulnerable 

zone. Ensure raising the siren in EMERGENCY mode till All Clear Signal. 

 When effects are likely to be felt outside, get in touch with District Authorities, who will take over 

the management and declare “Off- Site Emergency”.       

 Control rehabilitation of affected areas on cessation of emergency. 

 

(B)  Administration & Communication Coordinator 

 Liaise with Chief and other coordinators. 

 Inform and coordinate with External agencies and Mutual aid members for agreed assistance. Direct 

them on arrival to the respective coordinators.               

 In case communication means fail, send messages to Mutual aid members/Emergency departments. 

Coordinate with Police in controlling the traffic and mob outside the premises. 

 Activate the medical center and mobilize medical team. Arrange ambulance and transfer casualties 

to hospitals. Also coordinate with police in case of fatalities.  

 Arrange for head count at the assembly points. 

 Arrange procurement of spares for fire fighting and additional medical drugs/ appliances. 

 Mobilize Transport as and when required by various coordinators. Arrange to provide spark arrestors 

to emergency vehicles entering the premises. 

 Control and disperse crowds from the emergency site. Regulate traffic inside the location. 

 Arrange food, beverages and drinking water for all those involved in execution of DMP in case the 

emergency prolongs. 

 Communicate with relatives of person‟s injured/ involved in fire fighting activities. 



 Arrange evacuation of premises as directed by Main Incident Controller. 

 Coordinate with civil authorities for evacuating public from the danger zone and arrange for 

refreshments at the evacuation center. 

 

(C)  Safety Coordinators 

 Ensure safe stoppage of the operation; switching off main instruments, shut off valves on product 

lines; and isolation of affected areas. 

 Demarcate danger and safe zones by putting RED and GREEN flags. 

 Mobilize the Fire Fighting Crew and direct the Fire Fighting Operation. 

 Effectively deploy manpower, both internal and external. 

 Direct & utilize the Fire Brigade personnel. 

 Arrange the replacement of various Fire Fighting squads with the Mutual and External aid members 

on need basis. 

 Ensure/ maintain sufficient pressure in the Hydrant mains. 

 Assess water level in the storage tank/ reservoir and plan replenishment. 

 Monitor the requirements of Fire equipment and coordinate for procurement of spares. 

 Arrange for flood lighting of the affected areas and dewatering of the Fire Fighting area, if required. 

 Arrange to remove and part the tank lorries (Bulk & Packed) to a safer place, as necessary.    

 

7.4.9  Internal Resources 

Communication 

Communication includes physical and administrative means by which plant operators can rapidly notify 

plant management and offsite emergency response agencies and the public. They also include 

emergency response actions, which must be taken to protect health and safety of the plant personnel and 

the public. The communication is both software and hardware oriented systems. Without adequate 

communication successful emergency planning cannot be exercise. 

During disaster, the communication channels are kept open to the emergency control center (ECC) and 

outside agencies. The communication system is planned as follows: 

I.  Voice Communication Channels. 

    1. ECC to: 

            Civilian hospitals 

            Civic authorities including police 

            Local fire fighting brigade 

    2. ECC to: 

            Control room unit 

  Industrial medical center (First Aid Station)                 

3.  ECC to: 

 Firewater pump house 



 Offsite operators‟ station 

 Security gate 

 

II.   Audio Communication Channels [(ACC)(Alarms): 

Fire Warning: 

If the fire is noticed at any plant or sector the fire warning is to be given and so alert all the sections of 

the facility. If it is a major fire or a fire at critical sector, the ECC is to be immediately activated.   

 

III.  Warning System 

This is done by a Siren, which could be audible at a range. Signal for enforcement and withdrawal of 

disaster control plan are as follows: 

The disaster control plan is actuated for product leakages, fire and explosion by sounding of the siren as 

below:          

 Sound the siren continuously for 1-minute and then stop for 10 seconds. 

 This is repeated five times. 

  The disaster control plan is withdrawn on sounding siren continuously for 3 minutes. 

 The Siren system is designed to set in operation from the emergency control centre. 

 

IV. Power Supply for the Communication System 

All types of communication systems should have an independent power back-up system for reliability.  

Walkie-talkies should be given to offsite operations and area in-charges for additional communication 

facilities. 

 

7.4.10 Medical Resources 

The medical aspects shall be covered for normal and routine accidents like personnel injury not due to 

process risks and also for providing quick first aid during the initial phase of disaster. Primary Health 

Centre (PHC) is already established with general staff and medical officer.   

The management shall have a tie-up with Govt. hospital. The hospital shall be equipped by means of 

donating suitable equipment to deal with at least three injured persons at a time to treat burn injuries, 

multiple fractures, shock etc., and antidote for toxic.  

 

 

 

7.4.11 TRANSPORT 



Adequate transport vehicles are to be provided for transporting affected people/medical staff for medical 

treatment, evacuation and the movement of emergency staff. The vehicles are to be parked in the area 

where the medical center is situated. For example the vehicles of following types are stationed: 

 One emergency vehicle, which can accommodate two stretcher cases. 

 A pick up van with radio communication system (i.e. walkie-talkie). 

 General purpose vehicle (Jeeps). 

 

7.5 Emergency Control Centre (ECC) 

This is a center for emergency works and is a part of the Administrative building. The staff can be 

called at certain level of danger and the emergency crew, as identified in the Organogram, performs 

the activities. The control entry shall be located outside the area of hazard. 

The center should be equipped with emergency power, duplicated means of communication to the 

plant area and outside the facilities with civic authorities. The control room has the following 

information/provisions: 

 An adequate number of external telephones, one accepts outgoing calls only, in order to bypass 

jammed switchboards during an emergency. 

 A pick-up van with radio communication systems. 

 An adequate number of internal telephones. 

 Layout of the facilities and detailed telephones. 

 Technical documentation of the facilities. 

 P & ID, process data, equipment data. 

 Safety data sheets. 

 Identification hazard zones for the type of scenarios considered. 

 Maps marked with escape routes 

 Evacuation plans in case of total evacuation of the facilities and surroundings. 

 Information regarding the fire fighting and medical services. 

 Personnel protective equipment. 

 Medical first aid facilities to handle two or three people at a time. 

 A muster roll of employees. 

 A list of key personnel, with addresses, telephone numbers, etc., 

The emergency control center is not manned always. During emergency concerned persons move into 

ECC and direct all activities from here. The emergency control center should be located away from the 

hazardous zone. 

7.6 ACTION PLAN 

Obtain supplementary equipment/ materials for crisis control from other places if required. The 

emergency action plan to be initiated in the event of a product tank on fire is as given below: 



 Break the nearest fire alarm field station and /or dial the fire station giving the location and nature 

of emergency.  

 Report the to the superior officer concerned/ control room. 

 Isolate the affected tanks and cordon off the area 

 Start the sprinkler system on the adjacent tanks, and the affected tank. The radiation intensity level 

of one tank on fire may heat up the second adjacent tank if the adjacent tanks are not cooled by 

water sprinkler system. 

 Cool the adjacent equipment/structures with water monitors/sprinklers. Care to be taken on not to 

throw on wires and electrical equipment to avoid short-circuiting and electrocution. The firewater 

facilities at the plant have been designed as per OISD –117. for fighting prolonged fires, the 

firewater shall be continuously replenished into the firewater tanks from underground water 

source/water supply lines.  

 In order to prevent escalation, apply foam blanket on roof of the nearest tank; alternatively, apply 

adequate water on the rim of the floating roof. In the event of a major tank fire, it is advisable to 

empty out the adjoining tanks also, if practicable.   

 Inject foam into the burning tank through foam equipment. 

 Make the decision to pump out or not to pump out oil from the burning tanks depending on the 

circumstances. If the tanks hold substantial oil, it may be helpful pumping out most of it. It is also 

to be noted that as the level goes down, greater portion of shell comes in contact with flame 

weakening it. If the flame cannot be extinguished, sacrifice of the tank by burning out o the 

residual stock (brought to minimum) may be the strategy to be adopted. 

 Inform Ambulance and medical staff to report at the Scene. 

 Remove injured personnel and render medical treatment. Get additional medical help if required. 

Hospitalize the affected people and inform their families. 

 All contract employees to be cleared off form the cordoned off area. 

 Arrange for traffic control inside the premises and outside the main gate. Ensure the approach to 

the main gate is cleared to facilitate movement of essential services. 

 Watch for breach of dyke and arrange for blocking if required. 

 Arrange for external help if required for additional fire brigades/foam equipment. 

 Arrange for refreshments for the fighting personnel. 

 Arrange relief crew for the fire fighting personnel. 

 Inform the neighboring people about the fire to avoid panic among the people. 

 Inform local authorities/ police station. 

 Arrange for evacuation of people. 

 Inform the press about the nature and seriousness of the fire to avoid false propaganda. 



 Intimate concerned authorities about the situation. Obtain supplementary equipment/ materials for 

crisis control from other places if required. 

 

7.8 ESC Activities as per companies act  

The company will spend 2.5% of its project cost i.e. Rs 201.93 lakh towards development of locality 

and local people under the guide line of Section 135 of the 2013 Companies Act, giving priority to 

issues raised during public hearing and in consultation of local administration. During any financial 

year GIL shall constitute the corporate social responsibility committee of the board to look after ESC 

activities. 

The committee shall formulate the policy, including activities specified in Schedule VII, which are as 

follows: 

 Eradicating extreme hunger and poverty 

 Promotion of education 

 Promoting gender equality and empowering women 

 Reducing child mortality and improving maternal health 

 Combating human immunodeficiency virus, acquired immune deficiency syndrome, malaria and other 

diseases  

 Ensuring environmental sustainability 

 Employment enhancing vocational skills 

 Social business projects 

 Contribution to the Prime Minister„s National Relief Fund or any other fund set-up by the central 

government or the state governments 

 Such other matters as may be prescribed 

The committee will also need to recommend the amount of expenditure to be incurred and monitor the 

policy from a time-to-time. The board shall disclose the contents of the policy in its report, and place it 

on the website, if any, of the company. 

 

7.8.1 M/s GIL has decided to expand its existing unit . ESC activities for the above said project will be 

based on Companies Act 2013 and will be decided based on public hearing, considering the 

requirements of people. 

Separate fund allocation will be done under Occupational health head for expansion project. 

Operations in the iron and steel industry may expose workers to a wide range of hazards or workplace 

activities or conditions that could cause incidents, injury, death, ill health or diseases. 

 

7.9 Occupational Hazard  



“Source or situation with a potential for harm in terms of injury or ill health, damage to property, 

damage to the workplace environment, or a combination of these”. 

The modern definition of Occupational health is ―The promotion and maintenance of the highest 

degree of physical, mental and social well-being of workers in all occupations – total health of all at 

work‖. Occupational health is concerned with physical, mental and social well-being in humans in 

relation to his work and work environment, their adjustment to work and adjustment of work to humans 

Protecting workers against any health hazard, which may arise out of work or condition in which it is 

carried on. 

Contributing towards workers„physical and mental adjustment, in particular by adaptation of work to 

workers and assignment to jobs in which they are suitable and; contributing to establishment and 

maintenance of highest possible degree of physical and mental social wellbeing of workers. 

 

7.9.1  Common Health hazards in a Steel Plant are due to dust in eye contact, skin contact, inhalation 

and ingestion. 

 

Dust 

The iron ore and coal are stored in raw material yard. The main health hazard in the storage yard is 

uncontrolled dust during loading/un loading and transportation of material in the stock yard. 

 

Eye Contact: 

Airborne dust may cause immediate or delayed irritation or inflammation. Eye contact with large 

amounts of dust particles can cause moderate eye irritation, chemical burns and blindness.. Eye 

exposures require immediate first aid and medical attention to prevent significant damage to eye. 

 

Skin Contact: 

Dust of coal, Iron ore and silicon may cause dry skin, discomfort, irritation, severe burns and dermatitis. 

These dusts are capable of causing dermatitis by irritation. Skin affected by dermatitis may include 

symptoms such as, redness, itching, rash, scaling and cracking. 

 

 

 

Inhalation 

Breathing dust may cause nose, throat or lung irritation, including choking, depending on the degree of 

exposure. Inhalation of high levels of dust can cause chemical burns to the nose, throat and lungs. 

 

Ingestion: 

Internal discomfort or ill effects are possible if large quantities are swallowed. Common safety hazards 

in an Integrated Steel Plant are - Posture, Excess Load, Harmful Contact By Cranes : Defective Tackles, 



Slings, Excess Load, Wrong Signaling, Working Under Load, Unskilled Operator, Defects in Crane, 

Improper / Unauthorized Handling and most important is stress 

 

EXPOSURE LIMITS 

The exposure limits for Manganese, Crystalline, silica, Coal Dust are as given in the following table for 

awareness. Airborne concentrations of chemical substances and represent conditions under which it is 

believed that nearly all workers may be repeatedly exposed, day after day, over a working lifetime, 

without adverse health effects are threshold limit values. 

 

FIRST AID MEASURES 

Following first aid measures shall be taken. 

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. 

 

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. 

Inhalation: 

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

 

Falling from height 

Proper scaffolding to withstand the load, use of safety belt and other PPEs can protect from injuries. 

 

Ingestion: 

Vomiting not to be induced. If conscious, have person drink plenty of water. Seek medical attention. 

 

 

7.9.2 Exposure Controls and Personal Protection 

Exposure Controls: 

tation of good housekeeping and maintenance; 

 

s and respirators) 

o prevent dust buildup on paved areas; 

 



 beyond exposure limits or when dust causes irritation 

or discomfort use Respirator. 

oid dust contact with the eyes. Contact lenses should not be 

worn when handling the materials. 

g 

pants or other protective clothing to prevent skin contact. 

 

7.9.3 Preventive Measures 

 

l be carried out with regard to proper earthling, 

adequate fire fighting facilities, any combustible materials, prevention of growth of wild vegetation etc. 

oal storage areas and height of coal/ coke heap should 

not be high to prevent auto ignition.  

 

 


