
1 

 

1.0 RISK ASSESSMENT: 

Risk: The risk is defined as the “chances or possibility of accidental losses or undesired 

consequences”. It can be defined in terms of either probability or frequency & the 

consequences. The risk arises from both a hazard and some uncertainty about its effects. 

Hazard: A ‘Hazard’ is defined as a source of potential harm to people, property or the 

environment. In mining sector, the use of explosives is a major source of potential hazard. 

During the use of explosives, a slightest negligence may cause premature initiation causing 

injury to persons or damage to equipment and due to sudden release of chemical energy 

can create havoc. 

Risk Assessment normally involves identification of hazards, risk associated with it and to 

work out strategy to reduce the significant consequences. Hence, there is a need to be 

aware that there is always a risk of an accident and steps can be taken to prevent it from 

happening. It is also necessary to understand the risks due to the mining operations and 

the purpose of Risk Assessment. In Risk Assessment, ‘Hazard’ and ‘Risk’ are often used. 

Objective of Risk Assessment is to Forecasting any unwanted situation, Estimating damage 

potential of such situation, Decision making to control such situation and  Evaluating 

effectiveness of control measures. 

Natural hazards are mostly inevitable but not disasters. A disaster is the result of impact 

from hazards on society, on infrastructures, cities. Disasters lead to losses of lives or 

property, and effects of disaster depend on the vulnerability of the elements at risk and 

ability of the system to cope with disaster. For effective disaster management, it is 

necessary to evaluate risks at the mines in a careful manner, evaluate and then take steps 

for mitigating them. Whatever we may plan to do, ‘Safety of the people’ shall assume the 

paramount importance in the midst of all our planning. Hence stress must be given to 

carefully plan rescue & evacuation responses & training aspects of the Disaster 

Management Plan. Following procedures will be followed for effective management of any 

disaster in the mine. 

Step – 1  :   Identification of Disaster risk 

Step – 2  : Identification of persons at risk 

Step – 3  : Removal of hazardous material 

Step – 4  : Evaluation of the risk 

Step – 4  : Control measures to be taken 

Step – 5  : Maintaining Assessment records 

Step – 6  : Review 

The mining activities involve certain types of hazards during operation and post operation 

period, which can disrupt normal activities abruptly and lead to disaster like fires, failure of 

machinery, explosion, to name a few. The impending dangers or risks which need to be 

investigated addressed, disaster management plan formulated with an aim to taking 

precautionary steps to avert disaster and also to take such action after the disaster which 
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limits the damage to the minimum. Nevertheless the following natural/ manmade 

problems may be encountered during the operation of open cast mining at the Hatgacha – 

Jethia Blackstone mine. 

 Failure of Slope in the query 

 Failure of Slope of External dump 

 Fly rock fragments from Blasting operations in opencast mine 

 Surface fire (Electrical and Oil) 

 Possible danger due to storage of explosives 

 Accidents due to Machinery 

1. 1 DISASTERS IN THE MINES 

The complete mining operation of the Black Stone Mines in Hatgacha and Jethia villages 

will be carried out under the management control and direction of a qualified mine 

manager holding a First Class Manager’s Certificate of competency granted by the 

Directorate General of Mines Safety (DGMS), Dhanbad. The DGMS have been regularly 

issuing standing orders, model standing orders and circulars to be followed by the mine 

management in case of disaster, if any. Moreover, mining staff will be sent to refresher 

courses from time to time to keep them alert. However, following natural /industrial 

hazards may occur during normal operation. 

1.1.1 Natural Phenomena leading to Disaster: 

The possibilities of occurrence of the natural phenomena in the Hatgacha-Jethia Black 

Stone mines which might leads to disasters and mitigating measures to be taken for their 

management is discussed below; 

i. Land Slides: The topography of the mines under consideration is although undulating, it 

is almost plain land and therefore there is no steep rise of elevation to cause landslide or 

avalanches due to heavy rain, which may warrant contingency plan for their management. 

ii. Subsidence: The mine is not in the sea coast, which may be susceptible for subsidence 

due to effect of continental drift or effect of plate tectonic phenomena. The mine is also not 

an underground mine which could cause subsidence if the evacuated mine area is not filled 

properly. 

iii. Flood and Inundation: The Hatgachia-Jethia Black Stone Mines in Birbhum district of 

West Bengal is not in the delta region of any river and hence there is remote possibility of 

the area getting flooded due to heavy rain in its catchment. 

But there is possibility of flash flood in the stream running in the mines, which may be a 

temporary feature, which does not interface with human habitation or communication. 

Therefore there is no need for making any contingency plan to meet the situation. 

iv. Cyclone: The target area under consideration is not in cyclone or super cyclone zone 

and hence not prone to cyclone. 
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v. Fire: There may be misfire, etc in the camp /office, etc for which fire extinguishers will 

be provided and minimum fire fighting instrument like water spraying is to be provided in 

the mines to meet the exigencies. 

vi. Earthquake: The seismic map of India indicates that the project area in the state of 

West Bengal is in Seismic zone III, but hardly any ominous tremor has been felt in the 

target area any time before. Therefore the target area is not prone to earthquake for which 

contingency plan will be required to meet the emergency. 

vii. Volcanic Eruption: The target area is not in the seismic activities zone which is prone 

for volcanic eruptions that warrant emergency management planning. 

viii. Tsunami: The target area is not in the sea coast or near a port so that it could be 

affected by Tsunami and for that matter contingency plan for its management. 

1.1.2 Man made Phenomena which can lead to Disaster and it’s Management: 

(i) Open Cast Bench Slope Failure 

(ii) Dump Slope Failure 

(iii) Fly Rock Fragments and Vibration due to Blasting 

(iv) Surface Fire 

(v) Danger due to storage of explosives 

(vi) Accidents due to Machinery (both Transport & Non-transport Machinery) 

(vii) Anticipated damages during discontinuance of mining and Care & Maintenance during 

temporary Discontinuance of Mining Activity. 

i) Failure of Slope in the Pit:  

In order to allay dangers due to open cast slope failure, slope stability estimations shall be 

made for the existing quarries after determining various physical parameters of the ground 

mass like uniaxial compressive strength, triaxial compressive strength, cohesion, angle of 

friction, specific gravity of the rock, water pressure etc. Besides, all the discontinuities 

have been plotted in stereo plots, which indicate that there is no chance of any planer 

failure, or wedge failure. Even then, factor of safety shall be determined against overall 

slope failure as well as against individual bench slope. Besides determining factor of safety 

the slopes will be monitored at regular intervals to check for any possible failure. The well-

developed drainage system over the lease area ensures that storm water does not 

accumulate in the lease area and therefore hydrostatic pressure remains at a low level.  

ii) Failure of Dump Slope:  

In regard to failure of slope of waste dump, the ultimate dump slope would be maintained 

at below 220 with individual terrace slopes not exceeding 370. As discussed earlier as the 

dump attan the final position, the slope has to be terraced followed by plantation, which 

will cause binding of the soil preventing any slope failure. It has  been planned to construct 

retaining walls all around the external dump having weep holes for passage of storm water 

to join garland drain driven all along retaining wall and as a result could not cause slope 

failure in the waste dump. 
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  iii) Fly Rock Fragments and Vibrations due to Blasting:  

All precautions related to control of fly rock will be taken during the blasting operations 

(described in section 4.8.1. of chapter 4 of EIA report). Safety zone of 500m as per 

statutes will be maintained from the quarry faces. The nearest rest shelter is also away 

from the blasting operation. It is planned for blasting only in day time on a particular hour, 

where the movements of the people are restricted and minimal. The nearest habitats are 

more than 500m away to get affected by fly rock or for that matter by vibration. 

Blasting is a regular activity at mining site. Whenever blasting is done in a opencast mines 

ground vibrations are generated outward from the blast area and cause damage to 

surrounding surface structures. Blast induced ground vibrations cause socio-economic 

problems for mine managements as well as to the people residing in vicinity of these 

mines. The ground level vibration would be of particular interest if there are important / 

huge structures within the danger zone. For black stone mine at Hathgacha-Jethia, there 

are no significant / huge structures in the vicinity of 10 km radius. 

 iv) Surface Fire:  

The surface fire in this mining project could precipitate at two points which are as follows; 

(i) There are risks of surface fire which may be caused due to spillage of HSD stored in 

the warehouse. 

(ii) There are also risks of spontaneous fire caused from Electrical points and 

transformers installed in the mines. 

In case of any electrical fire, the personnel on duty shall inform the mines manager and 

Personnel trained in dealing with electrical fires will be informed. The fire area will be 

cordoned off till the fire is fully extinguished and remain so until all wreckage is cleared 

away. After affecting necessary repairs the power will be restored. The clearance for 

restoration of power shall be given only by the mines manager.  

Spillage of HSD and resultant fire constitutes a potential risk. However, looking at the daily 

consumption, the quantity of the oil, which can spill shall not be much and the risks can be 

easily controlled. Sufficient nos. of portable fire extinguishers shall be provided at strategic 

locations to take care of any eventuality.  

As soon as any fire is reported, the mines in-charge shall assume the function of disaster 

controller. In case of serious fire and depending on the gravity of the situation, the Mines 

Manager may be summoned to assume charge. Personnel trained in dealing with fires will 

be summoned. Meanwhile the hospital will be informed to handle casualties. The fire area 

will be cordoned off till the fire is fully extinguished and remain so until all wreckage is 

cleared away.  

 v) Accidents due to Machinery (both Transport & Non-transport Machinery) 

Machineries engaged in both transport and non-transport activities can be a cause of 

accident if awareness is not created among the employees. Following are some likely 
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causes of accidents by both transport & non-transport machinery and the preventive 

measures to avoid accidents; 

 Use of sub-standard equipments or machinery parts can result in accidents or 

breakdown. Standard machinery with authorized spare pars must be used. 

 During reversal operation of vehicles, there is every possibility of accident. To avoid 

any mishaps the helper must be at the back of the vehicle to assist in reversing.  

 Unauthorized driving of vehicles, mostly by helpers should be prohibited. 

 Unauthorized riding of machinery & vehicles by persons not concerned with them 

should be prohibited. 

 Awareness should be created to discourage any attempt to ride moving vehicles. 

 Overloading a vehicle can be a cause of mishaps and should be avoided. 

 Driving vehicles in an intoxicated stage should be prohibited. 

 Use of sub-standard equipments or machinery parts can result in accidents or break 

down. Standard machinery with authorised spare parts must be used. 

 Never try to clean moving parts of any machinery without informing the concern person. 

 Protection guards of some moving parts must be in place and should not be removed 

when the machine is running.  

 A statutory provision of the fence, constant education, training etc. will go a long way 

in reducing the incidence of such accidents. 

vi) Care & Maintenance during Temporary Discontinuance (Monsoon Season) 

Following measures would be taken up to deal with the unforeseen circumstances that 

may arise due to temporary discontinuance of the mine especially during monsoon season; 

 All heavy machinery engaged in the mine & crushing would be withdrawn and brought 

to the safe place so that these do not get buried due to bench collapse, if any, and 

get damaged during the period of discontinuance. 

 At the entrances and strategic points, sentries/watchmen will be posted to guard the 

mine areas and explosive magazine. They will be provided with mobile phones /walky-

talkies to contact the mine authorities/police for help during emergency.  

 The mine area will be kept illuminated during night time, after State Electricity Board 

restores the electric power supply. Audible warning sirens will be established at the 

mine office to be used during emergency so that prompt help can be received from 

proper sources. 

 Managerial, supervisory and competent persons of the mine would be engaged for 

supervising machinery, maintenance & housekeeping of the mine areas, as per 

needs. 
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