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1. INTRODUCTION 

There is an increasing necessity felt worldwide to provide for 'sustainability' of ecological and 
social settings in which mines are developed, operated and finally closed. It is essential for 
sustainability of mining operations that post closure planning is carried out prior to 
commencement of mining operations.  

Mine closure planning is a life of mine exercise that begins with the commencement of mining 
operations and continues till closure. Mine closure is an orderly, safe & environmentally sound 
conversion of an operating mine to a closed state. Areas affected by mining activity should 
become viable and self sustaining eco-systems that are compactable with the healthy 
environment with human activities.  

The main objective of the mine closure planning is: 

a) To allow productive and sustainable after-use of the site, this is acceptable to the mine 
owner and the regulatory authorities. 

b) To protect public health and safety. 

c) To eliminate environmental damage and thereby encourage environmental 
sustainability. 

d) To minimize adverse socio-economic impacts. 

e) To protect the flora and fauna of the area. 

f) Effective use of the assets. 

g) Green belt development around the project area. 

These objectives are often broadly discussed as the environmental impacts of a site or a closure 
plan. It is convenient to consider potential impacts in four groupings:  

Physical stability - Buildings, structures, workings, pit slopes, underground openings etc. must 
be stable and not move so as to eliminate any hazard to the public health and safety or material 
erosion to the terrestrial or aquatic receiving environment at concentrations that are harmful. 
Engineered structures must not deteriorate and fail.  

Geochemical stability - Minerals, metals and 'other' contaminants must be stable, that is, must 
not leach and/or migrate into the receiving environment at concentrations that are harmful. 
Weathering oxidation and leaching processes must not transport contaminants, in excessive 
concentrations, into the environment. Surface waters and groundwater must be protected 
against adverse environmental impacts resulting from mining and processing activities.  

Land use - the closed mine site should be rehabilitated to pre-mining conditions or conditions 
that are compatible with the surrounding lands or achieves an agreed alternative productive 
land use. Generally the former requires the land to be aesthetically similar to the surroundings 
and capable of supporting a self-sustaining ecosystem typical of the area.  
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Sustainable development - elements of mine development that contribute to (impact) the 
sustainability of social and economic benefit, post mining, should be maintained and 
transferred to succeeding custodians.  

Management of the above broad impacts can be achieved through both gradual/progressive 
mine closure carried out throughout the working life of the mine and the final mine closure, 
which needs to be initiated before the end of the practical life of the mine. 

2. MINE CLOSURE GUIDELINES 

As per Memo No. 55011-01-2009-CPAM dated 7th January, 2013 issued by Ministry of Coal, 
Government of India, all coal mines (new and existing) are required to prepare Progressive and 
Final Mine Closure Plans approved by the Competent Authority as part of their Mining 
Plan/Project Report. The guidelines for preparation of the Progressive and Final Mine Closure 
Plans are also detailed in the Memo. The mine owners are also required to deposit an amount 
commensurate with the leasehold area of the mine, called the Closure Cost, into a designated 
Escrow account every year. An annual progress report of activities related to Mine Closure in 
the given format as per the Approved Mine Closure Plan is to be submitted to the Office of the 
Coal Controller (CCO). The mine owners can get back 80% of the total amount deposited as 
Closure Cost after every five years or the actual expenditure incurred towards mine closure 
over the period, whichever is less. However, for getting back this amount, the activities and 
expenditure incurred over the period has to be verified by an approved third party agencies as 
notified by CCO vide its letter no. CC/MCPS/CIL/2011-12/110 dated 27.12.2016. 

The 2013 guidelines for formulation of Mining plan and Mine Closure Plan has since been 
amended vide MoC letter F. No. 34011/28/2019-CPAM dated the 16th December 2019. The 
CCO, vide its letter no. CC/MCPS/Policy/13-14/328/3 dated 31st December, 2019 saught the 
following clarifications: 

a) Whether the claims already received for reimbursement before the issuance of new 
guidelines are to be processed as per the previous guidelines or not. 

b) Some of the claims are to be returned due to some technical reasons. Whether those 
claims are to be treated as per old guidelines or new guidelines? 

In response the MoC clarified that, henceforth, all proposals should be processed as per the new 
guidelines (issued on 16th December 2019) irrespective of the date of receipt of proposal. 

Subsequently the CCO, through its communiqué F No.: CC/ MCPS/ Tech-Committee/ 
Meeting/ 20l7-18/ 442 dated February 26, 2020 issued ‘Standard of Operating Procedure for 
Mine Closure reimbursement against Mine Closure Activities in line with the new guidelines’. 
The CCO communiqué mentioned, inter-alia, the following: 

a) All Mine Closure Activities are Project Specific and are to be decided as per approved 
Mining Plan/Mine Closure Plan. 

b) Any Activity which is as per regular active Mining Operation for Production of coal/ 
lignite will not attract Mine Closure Reimbursement while claiming for Progressive 
Mine Closure Activities. While submitting claims, certification in this regard from third 
party authorised Government Institution is to be given. 
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c) The Reimbursement Amount against Progressive Mine Closure Activities will be 50% 
of the total deposited amount including interest accrued in Escrow Account instead of 
80%. Specific Notice in this regard for existing Escrow Agreements will be issued as 
per Clause under Head "Amendment of the Agreement" of Escrow Agreement. 

As was stipulated in para 3.1 of the mine closure guidelines issued in 2013, the company 
prepared progressive mine closure plan for a period of five years from 2013-14 to 2017-18. As 
required under section 07 of the 2013 guidelines, the company also submitted to the Coal 
Controller a yearly report every year setting forth the extent of protective and rehabilitative 
works carried out as envisaged in the approved mine closure plans (Progressive and Final 
Closure Plans). 

The guidelines required that these plans would be examined periodically in every five year 
period and would be subjected to third party monitoring by the agencies approved by the 
Central Government. The IIEST being one such approved agency for verification of mine 
closure reports (approved vide MoC memo no 55011/01/2009-CPAM dated June 29, 2016), the 
Bharat Bharat Coking Coal Limited (BCCL) has issued work order to the Institute (viz., IIEST) 
(vide Work Order No. BCCL/ Dy.GM(envt.)/ Mine closure/ IIEST/ 2019/ 271 dated 
25.11.2019, for assessment and verification of mine closure activities of several BCCL mines, 
including the  for the  five year period from FY 2013-14 to FY 2017-18. As per the terms of the 
work order, the third party audit is to be carried out as per the details submitted in the annual 
progress reports. 

Para 2.2 of the revised guidelines issued on 16.12.2019 stipulates that "Progressive mine 
closure plan shall be prepared for a period of every five years from the beginning of the mining 
operations. These plans would be examined periodically in every five years period and to be 
subjected to third party monitoring by the agencies approved by the Central Government." Para 
2.12 of the revised guidelines provide that "Up to 50% of the total deposited amount including 
interest accrued in the ESCROW account may be released after every five years in line with the 
periodic examination of the Closure Plan as per Para 2.2. The amount released should be equal 
to expenditure incurred on the progressive mine closure in past five years or 50% whichever is 
less." 

2.1 Scope of the Report 
This report contains the statement of IIEST team upon verification of progressive mine closure 
activities carried out at Moonidih Underground Project as per the approved Mine Closure Plan 
for the period 2013-14 to 2017-18. As is usually the case with third party auditing, the third 
party monitoring of the activities has been thorough but, if the huge volume of work involved 
in mine closure and the long timeline of five years involved are kept into perspective it falls a 
little short of being exhaustive. However, the verification statements made are true beyond 
reasonable doubts. While every endeavour has been made to verify the activities claimed by 
field visits and visual assessment, almost all the documents furnished and the statements 
submitted by the mine management have been verified against furnished documents. The IIEST 
team exercised all practicable due diligence while verifying the activities, statements, and costs. 

3. BRIEF DESCRIPTION OF THE MINE 

The Moonidih Underground Project is operated by the Bharat Coking Coal Limited (BCCL), - 
a subsidiary of the Coal India Limited. Moonidih Underground Project is well connected by 
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road and rail. The district town Dhanbad, which is the main city of Jharia Coalfield is about 10 
Km from the mine and is connected with NH-32 passing through the north-western part of the 
area. A railway siding line passes through the Central part of the colliery connected with 
Bhojudih-Chandrapura railway line of S.E. Railway near Mohuda Railway Station. 

Moonidih Underground Project is operating within the project area of 2063.45 Hectares. The 
colliery was under NCDC since inception (start of development work: 1964). It was undertaken 
in collaboration with Polan under the First Agreement, dated 7th May, 1960, on Economic 
Cooperation between the Government of India and the Government of Polish Peoples Republic. 

This mine was designed for horizon mining system up to 500 metre to produce coking coal 
from seams XVIII to XV Bottom for a production capacity of 2.1 rnty. This Project was opened 
in 1967 by two vertical shafts namely Shaft No. 1 (depth 543.5 M) and Shaft no. 2 (depth – 
560.7 M) each of 7.5 metre finished diameter & situated 80 metre apart.. The infrastructural 
facilities for production are fully developed including pit head washery. This mine has achieved 
the production level of 1.2 mty. The capacity of the Project has been derated to 1.50 mty (RPR 
February 1983). 

The Coal India (Regulation of Transfer and validation) Act 2000 came into force with effect 
from December 8, 2000. By virtue of the Section 4 of the Act read with the Sub-Section 3(2) of 
the same Act, the BCCL is deemed to have been granted a fresh lease for a period of 30 years 
from that date.  

The present production from the mine is about 400 TPD by development through 4 no. of 
Roadheaders from seams XVI T and XVI B seams. The next lower XV seam has been touched 
at 500 Mh and at present no work is being done.  

At present no PSLW(Powered Support Longwall) set is available for operation at Moonidih, as 
all except ML-VII have outlived their life. ML-VII PSLW set, idle at present, is stated as 
defective and unsafe for use due to inherent design defects and requires major refurbishment. 

The present status of PSLW sets deployed at Moonidih since inception are given in Table 3.1 

Table 3.1  PSLW sets deployed at Moonidih 

PSLW set Year of commissioning Present status 
ML-I 1978 Surveyed off in 1990-91. 
ML-II 1980 Surveyed off in 2001-02. 
ML-III 1985 Surveyed off in 2001-02. 
ML-IV 1986 Life exhausted. To be 

surveyed off. 
ML-V 1988 Life exhausted. Set could not 

be salvaged from D-14A 
panel. 
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ML-VI 1988 Modified from Plough to 
Shearer. Limited applicability 

due to its suitability for 
working thin seam only. 

ML-VII 1992 Inherent design defects. 
Unsafe for use. Idle. Requires 

major refurbishment. 

The Moonidih Underground Project is presently producing 400 Mte of coal per day. The 
balance mineable reserve is about 151.3865 Mte.  The coal production figures for the five 
financial years under consideration are furnished in Table 3.2. Some snap shots of the Moonidh 
Underground Project taken during the field visits by the IIEST team are provided in Figure-3.1 
to 3.3.  

Table 3.2  Coal Production for the last five years. 

Year  Coal Mined Out (In Mte) 

2013-14 0.117860 

2014-15 0.063116 

2015-16 0.352520 

2016-17 0.575100 

2017-18 0.435480 

Total 1.544076 
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Figure - 3.1       IIEST Team at Moonidih Underground Project.  

 

Figure: 3.2      IIEST Team at the revegetated leasehold area. 
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Figure 3.3   Settling tank 

 



Department of Mining Engineering 
Indian Institute of Engineering Science and Technology, Shibpur, Howrah – 711 103 

 

8 

4. PROGRESSIVE MINE CLOSURE PLAN 

The progressive mine closure activities will continue as envisaged in the mining plan, if any, 
and as enumerated in the various approvals, permits, consents etc. It is very difficult to predict 
the various parameters which would be prevalent at the time of final mine closure and also to 
foresee the likely impacts due to closure of the mining activities (when the entire block reserve 
would get exhausted). However, broad mine closure activities need to be identified under the 
various heads. 

The Moonidih Underground Project is operating under the Western Jharia (W J) Area of BCCL 
The mine is located in the eastern part of Jharia Coalfield. Rocks of Barakar formations occur 
in the area are overlain by thin layer of alluvium. Barakar comprise of grits, fine to coarse 
grained sandstone, intercalations of sandstone and shale, sandy shale, grey shale, carbonaceous 
shale and coal seams. The general strike of the formation is found to be NW-SE / due SW in 
the major part of the area and takes a turn in the south eastern / eastern part of the area toward 
NE-SW / due SE. The dip of the strata varies between 7o to 12o in the entire block. Based on the 
available data and colliery workings, 10 nos. of faults have been interpreted to have affected the 
coal seams under consideration. The possibility of existence of minor faults (Throw <5) cannot 
be ruled out. 

Total coal produced during 2013-14 to 2017-18 (was 1.544076 Mte and the area mined out is 
1174.74 ha. The highlights of planned progressive mine closure activities as detailed in the 
approved mine closure plan are furnished below. 

4.1 Type of present and proposed land use of mining area (ha) 
Moonidih Underground Project has a lease hold of 2063.586 ha. The type of lease area is 
shown in Table 4.1. The proposed post-mining land use plan vis-à-vis present land use is given 
below in Table 4.2 

At present, the Moonidih Underground Project is being worked in development faces by 
3numbers of heading machines. The machines are deployed in XVI Top and Bottom seams. 
The total balance mineable reserves in the seams are about 151.3865 Mte. Thus, keeping in 
view of the available reserves in the seam and present mine production, the remaining life of 
the underground mine has been estimated as 30 years. 

Table 4.1: Type of lease area 

Sl. No Particulars 
Mining Area 

(Ha) 
Outside mining 

Area (Ha) 
Total (Ha) 

1 BCCL Land 1223.235 Nil 1223.235 
2 Govt. Land 278.305 Nil 278.305 

3 
Tenancy/Private 

Land 
481.47 Nil 481.47 

4 Forest Land 80.44 Nil 80.44 
 Total 2063.45  2063.45 

Table 4.2 proposed post-mining land use plan vis-à-vis present land use 
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Sl. No Type of land use Present mining land 
use in Ha 

Post mining land use 
in Ha 

1. 
Running Quarry Backfilled Nil Nil 
 Not Backfilled Nil Nil 

2 
Abandoned 
Quarry 

Backfilled 
Nil Nil 

 Not Backfilled Nil Nil 
3 External OB Dump Nil Nil 
4 Coal dump  Nil Nil 
5 Service Building/ Mine infrastructure 114.40 114.40 
6 Homestead land 128.50 128.50 
7 Agricultural land 480.75 480.75 
8 Forest land 80.44 80.44 
9 Plantation 33.93 52.45 
10 Water body 74.25 74.25 
11 Barren land 1118.52 1100.00 
12 Road and rail 32.66 32.66 
 Total 2063.45 2063.45 

The water filled area will be handed over to State Authorities for conversion into a picnic spot 
with proper fencing and security. If necessary, the lagoon may also be used by the State 
authority for supplying water to local community after proper treatment of the same. 

4.2 Land Reclamation and rehabilitation 
In the Moonidih Underground Project, if any cracks or void is created due to mining activities, 
it will be restored to original profile by filling up cracks/ voids. It is proposed that the site 
restoration should be kept progressive so that the restoration is more or less similar to the rate 
of mining. 

Reclamation of forest/ vegetation and plantation: 80.44 Ha of forest land is involved in 
Moonidih. As the extraction will occur at depth no surface subsidence is likely to be caused. 
Moreover, regular plantation will be taken up during the life of the mine to create green barrier. 
The plant species will be selected in consultation with the state forest department. 

The objective of restoration of post mining area will be determined through consultation with 
local community and the Government authority, so that the potential/ required end use of the 
mined out land is determined in advance Such usage may be agriculture, forestry, amenity 
development or nature reserve. 

4.3 Water Quality Management 

Existing drainage pattern: Moonidih Underground Project falls in Cluster XI for the purpose 
of EMP.The area is represented by flat to moderately undulating topography. The highest 
ground level (RL 201.31m) has been recorded in the eastern part of the block at borehole no. 
NCCJ-20. The lower ground level of around 132m has been observed along the southern limit 
of the block (along the left bank of the river Domodar). The general slope is toward south and 
south-east. The drainage of the area is controlled by Jarian nala & Damodar river. 
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Post closure drainage pattern: If in future mine is reopened and balance mineable reserves 
are exploited,  area of the mine will be depillared with stowing. As mining of the property is 
associated with stowing, the general drainage pattern of the area would not get disturbed. 
Depression, if any, will be suitably filled with non - combustible rocks and cohesive soils, 
dozed and graded. If some minor alteration takes place, the natural drainage profile of the entire 
leasehold area would be kept maintained in a manner which will facilitate the normal run-off. 
Garland drain may be constructed to ensure the controlled drainage of the area. 

4.3.1  Water quality status of surface and groundwater 

Present Practice 
Regular samples of mine water as well as drinking water are collected and got tested. Results of 
water testing are compared with MOEF standard. 

Two and a half litres of ground water from dug wells and tube wells are collected in clean PVC 
containers and these samples are analysed at Environmental Laboratory, BCCL, Dhanbad to 
check any contamination whatsoever. 

Present status of water quality 
The monitoring of water quality under Baseline Environment Data Generation for Cluster XI 
has been conducted by VRDS Consultancy, Chennai by collecting water samples from ground 
water, surface water and mine water discharge / workshop discharge (if any) for the proposed 
project. The various purposes of the water environment monitoring are as follows: 

a) To assess the water quality characteristics for critical parameters; 

b) To evaluate the impacts on agricultural productivity, habitat conditions, creational 
resources and aesthetics in the vicinity ; and 

c) To facilitate predication of impact on water quality by project activities 

The results as per VRDS Consultancy, Chennai Report are given subsequently.  

To assess the quality of lotic system (surface water), water samples were collected from the 
following locations (Refer to PDIL Report) shown in Table - 4.3: 

Table-4.3: Sampling Location for Water quality monitoring in Cluster XI 

Sl. No. Sample Sample 
Code 

Description Sampling 
Site 

Remark 

1 Surface 
Water 

SW-1 Damodar 
River 

Damodar 
River D/S 

Core Zone 

2 SW-2 Damodar 
River 

Damodar 
River D/S 

Buffer Zone 

3 SW-3 Katri River Katri Nadi 
4 SW-4 Katri River Katri Jore 

D/S 
5 SW-5 Katri River Katri Jore 

D/S 
6 Drinking GW-1 Groundwater Bhagaband Core Zone 
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Sl. No. Sample Sample 
Code 

Description Sampling 
Site 

Remark 

Water Dug Well 
7 GW-2 Groundwater Beltanr 
8 GW-3 Groundwater R. S. 

Bansjora 
Bore Well 

Buffer Zone 

9 Effluent 
Water 

EW-1 Mine water Jeenagora Core Zone 
10 EW-2 Mine water Hurriladih Buffer Zone 

4.3.2 Mine Water Quality: 

The pH value is found to be in the range of 7.76 to 7.86. BOD values are found to be 7.0 mg/l 
to 9.0 mg/l. COD values are found to be 40 mg/l to 46 mg/l. Suspended solids are found to the 
maximum extent of 60 mg/l. Kjeldahl Nitrogen are found to the maximum extent of 2.60 mg/l 

All the values are found to be well within the MoEF Scheduled VI norms. 

4.3.3 Measures for Control of Pollution (Details for Pollution Control Arrangement) 

4.3.4 Impact due to Water Pollution and its Management 
The mine discharge water may contain high-suspended solids and other pollutants. The 
treatment scheme thus needs to focus on the removal of suspended solids from the water. Mine 
water must be treated to meet the prescribed standards before being discharged into water 
bodies. When the water is used for agricultural or domestic work, it shall undergo further 
treatment, as established by Scientific Studies conducted in this regard. The important factors to 
be considered in selecting the appropriate method for treatment are as follows: 

(a) Settling tank will be provided to collect the mine discharged water for settling the 
suspended solids. 

(b) The flow and the quality of mine water vary seasonally. Therefore settling tank should 
be so constructed that it will be able to absorb these fluctuations. 

(c) The mine water must be neutral in nature before discharge and therefore necessary 
neutraliser may be provided to maintain the pH of the settling pond water. 

(d) In order to reduce the dependence on fresh water sources for meeting the demands of 
water in the mining related operations, the entire mining water will be utilised. The 
effluent free mine water will be utilised in water spraying for dust suppression, 
hydraulic stowing, equipment washing and other industrial requirements.  

(e) Mine water discharge and drainage in the core zone has been planned to be regulated in 
a manner so that impact on surface and other water bodies of the area is not affected. 
No major diversion of surface drainage channel is required. Expected increase of solids 
particles due to surface handling of coal shall be controlled by:  

a. Construction of garland drains around the OB dump & coal stock area  

b. Construction of settling tanks of adequate size for removal of particulate matters  

c. De-silting of settling ponds and drains at regular intervals  
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d. Effluents from washing areas, garage and workshop will be collected in garlands 
and routed through a settling ponds and oil and grease trap. The solid wastes 
generated shall be treated as per the provisions of Hazardous Waste Management 
Rules. The water shall be recirculated for washing.  

4.3.5 Water Balance of the area 

4.3.6  Hydrogeology and Aquifer characteristics of the area 
Groundwater occurrence and storage in study area are mainly controlled by the geological setup 
of the area. The ability of geological formation to store and transmit water is dependent on its 
formation parameters, such as porosity and hydraulic conductivity. Based on these two 
parameters, the rock formation of the area may be classified as hard and soft rocks. Hard rocks 
(mainly crystalline and consolidated sedimentary rocks) are characterized by very little 
porosity. Ground water in such rocks circulated to a limited extent through the secondary 
openings represented by joints, cracks, fissures and such other planes of discontinuity. Soft 
rocks represented by sandstone, pebbles and loose sand, posses higher degree of primary 
porosity and as such characterized by higher water storage capacity. As greater part of the study 
area is underlain by Precambrian crystalline rocks, the weathered residual of the hard rocks as 
well as the fractures, joints, fissures, faults and other zones of discontinuity are the principle 
repositories of ground water in the area. The weathered zone is usually of limited thickness, 
fractures and joints generally close up with depth. The thickness of weathered mantle in the 
hard rock zone of area is about 10-20 meter in the topographic lows. Ground water in the 
weathered and fracture zones of hard rocks occur under unconfined condition. Ground water 
circulating through fracture zone is sometimes held under pressure. Depth of the water table in 
the hard rock of the area generally ranges from 3.0 m to 15.0 m below ground level.  

The Gondwana sediments form the semi-consolidated formations and are better water potential 
zone. The splintery shales of Talchir and basal pebbles bed, the variegated Barren Measure 
shales and the sandstones are the major litho units of the Gondwana Formations. Gondwana 
sandstones in general, are known to constitute good aquifers at many places. Ground water 
occurs under unconfined condition in the weathered mantles varying depths from 4.23 – 12.34 
m as observed in the dugwells and semi-confined condition in the deeper aquifers. Depth of 
water level for pre-monsoon period varies from 5–12m below ground level and it stretches to a 
deeper depth of 7-12m in some places. The pre-monsoon water level rises due to recharge and 
becomes 2 - 8 m below ground level around the area during post-monsoon period. 

Rainfall is the principal recharge source to groundwater. The area experiences an average 
annual rainfall of about 1200-1400 mm. Besides rainfall, the mine water discharge from the 
local mining areas and existing water bodies including water logged in abundant mine quarries 
are also contributed to the ground water recharge as return flow. In the study area, ground water 
is withdrawn usually by means of open dug wells and small diameter hand operated tube wells 
for domestic and irrigation purposes. The tube wells are most often deeper (25m – 58m) than 
the dug wells and tap the aquifer below the weathered mantle. As the area is being located in 
the hot-tropical belt, the temperature regime is very high, the daily maximum reaches to over 
45°C in summer. Due to excessive heat, the loss of moisture through evaporation is 
considerably high (60-65%). During the wet monsoon seasons, the net evaporation is less than 
the precipitation, resulting in surplus water which loss through either surface runoff or being 
part of the subsurface storage. The surface run-off and sub-surface storage of water depends 
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upon various factors including the amount of rainfall, topography of the area, land use pattern, 
soil type, slope, physiographic, drainage pattern and hydro-geomorphology of the catchment/ 
sub-catchment. The study area is having gentle slope towards south and south east. Water 
received on the slopes, gets collected in low-lying area and is thus ultimately absorbed in the 
top soil cover and become part of the ground water flow according to the slope to form seasonal 
streams/nallas. 

In the mining area, the water levels are bound to be affected and disturbed. The mining area of 
JCF area is highly disturbed and the permeability of individual geological units is spatially 
variable and depends on lithology, fracturing and attenuation with depth. The porous and more 
open-jointed sandstone members tend to form aquifers, the shaly members are aquitards, which 
may be leaky but are poorly permeable & form poor permeable barriers to the vertical 
groundwater movement. 

Water quality monitoring will be done for three years after closure. The sampling stations shall 
be one number mine water with quarterly frequency and two numbers ground water samples in 
core and buffer zone with quarterly frequency. 

4.3.7  Acid Mine Drainage Source:  

Not Applicable  

4.3.8  Water Management   

Existing mine water discharge details 
a. Mine water is pumped out in a settling tank. Clean water coming out from the settling 

tank is used for dust suppression, stowing and other Industrial uses.  
b. Excess pumped out mine water is allowed to flow into the surface water bodies.  
c. Drains are provided around the coal stock to collect run-off for diverting into settling 

pond before discharge into the natural water courses.  

 Make of water (Monsoon)      : 6000 GPM 

 (Lean Period)       : 3400 GPM 

 Installed capacity of main pumps discharging water to surface : 4800 GPM 

Post closure Mine water discharge 
Once the reserve is exhausted in the considered seams, the entries into the mine would be 
securely sealed for safety purposes. However, if for the safety of the future mine or any 
neighbouring mine, pumping is required from the worked seams, then the arrangements for 
pumping will be kept intact and the water shall be discharged into the surface water bodies after 
passing the same through settling tank on the surface. The accumulated water in underground 
workings may be utilized to meet water shortage in nearby areas. 

4.4 Air quality management 

Present practice 
At present air borne dust is suppressed by:  

i. Sprinkling water on the various roads of the mine where the vehicles ply.  
ii. Water sprinkling at the various points where coal is handled.  

iii. Proper loading of trucks to avoid any spillage of coal. 
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iv. Proper maintenance of I.C. engines.  

The monitoring of air quality under Baseline Environment Data Generation for Cluster XI has 
been conducted VRDS Consultants, Chennai. The location of sampling stations are given in 
Table – 4.5.  

Table – 4.4 Details of Sampling Locations 

MET./AMBIENT AIR LOCATION 
DETAILS 

Dir. w.r.t.site Dist. from site (Km) 

Meteorology Bussuriya NNW 1.0 
Ambient Air 

Core Zone Moonidih UGP, - A1 - - 
Pootkee – Balihari 

office A2 
- - 

Buffer Zone Bansjora – A3 N 1.8 
Gaslitand – A4 NW 2.6 

Lodna – A5 ESE 2.3 
Kusunda – A6 ENE 1.2 

4.4.1 Practice after the closure of the mine 
a. As the sources of dust and fume generation would no longer be present, after the final mine 

closure the present practice of arresting the air pollution, will be discontinued. However, 
water sprinkling would be done on the roads, which remain in use after the final mine 
closure. 

b. Quality of air would be monitored for a period of 3 years after cessation of mining activity. 
3 samples at fortnight frequency for 3 years, one sample in core zone and one sample in 
upwind and downwind direction will be collected and analysed. 

4.5 Waste Disposal 
This is an underground mine, therefore solid waste will not be generated during the mining 
operation. 
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5. ECONOMIC REPERCUSSIONS OF CLOSURE OF MINE 

5.1 Manpower of the Project: 
The total manpower strength of Moonidih Underground Project is 1327 shown in the Table - 
5.1 . 

Table - 5.1 Present Manpower 

Manpower Strength (Nos.) 

Executive 45 

Non Executive 1282 

Total 1327 

5.2 Post Closure Manpower 
It has been proposed to monitor and implement the post-closure activities departmentally. 
Departmental manpower will be needed after closure of the mine for monitoring and 
implementation of the post closure activities. Manpower required for the same is given in Table 
No. 5.2.1. 

Table - 5.2  Manpower required for monitoring and implementation of Mine 
Closure Activities 

Sl. No. Category of Manpower Requisite heads 
1 Office-in-charge/ Manager 1 
2 Overman-in-charge 1 
3 Foreman-in-charge 1 

TOTAL 3 

5.3 Assessment of income scenario of local people 
As Moonidih Underground Project is an, no surface excavation is likely to be undertaken. 
Moreover, the basic mining infrastructures have been made on the company acquired land. So 
there will no displacement of local people for this project. Later, after closure of the mine the 
work force will be absorbed / re-employed / rehabilitated in operative collieries of BCCL. 

After the final closure of the mine, the manpower deployed in the mine will be further deployed 
in other mines of BCCL to make no loss of sustenance income to the eligible employee. The 
other secondary activities will not be affected by the closure of the mine and the mine discharge 
water after proper treatment will be provided to the local people for domestic and irrigational 
uses. 

At present, it is very difficult to assess the manpower of the project, which will remain at the 
time of closure of mining activities in the existing project. 

The local communities are being provided many civic facilities, such as educational facilities, 
health facilities, and drinking water. At the time of final closure after exhaustion of entire 
mineable reserve these facilities will be entrusted upon the local bodies/Trust of PAPs/State 
bodies after consultation with local people and state authorities so that same could continue 
even after the mine closure. If needed, a lump sum reasonable amount would also be paid to the 



Department of Mining Engineering 
Indian Institute of Engineering Science and Technology, Shibpur, Howrah – 711 103 

 

16 

local bodies/Trust of PAPs/State bodies after proper approval for proper upkeep and 
maintenance of various community facilities. 

To ensure that no financial loss due to the closure of mining activity in the presently worked 
seam occur to the local community engaged indirectly to the existing mine, following steps 
would be taken: 

 It has been seen in past that in the event of closure of a mine, the local people indirectly 
dependent on the mine switch over their economic/professional activities in the 
existing/new or expansion mines located in the nearby area. Local management, if needed, 
extends some basic helps to them in such type of switching over. Hence, it is expected that 
in this project also the transition of the local people from one area to the other area for their 
sustenance would not be any problem.  

 It is proposed that reclaimed and afforested land, if any, will be handed over to State Forest 
Dept for the benefit of local ecosystem. The forest wealth can also be utilised by local 
people in the form of fruits and fodders.  
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8. COST OF MINE CLOSURE 

As required under the 2013-guidelines for closure of coal/ lignite mines, the mine was required 
to estimate, at the time of preparation of Project Report/ Mining Plan, the abandonment cost 
based on the activities such as barbed wire fencing all around the working area, dismantling of 
structures/ demolition and cleaning of sites, rehabilitation of mining machinery, plantation, 
physical/biological reclamation, landscaping, biological reclamation of left out OB dump, 
filling up of decoaled void, post environmental monitoring for 3 years, supervision charges for 
3 years, power cost, protective and rehabilitation measures including their maintenance and 
monitoring, miscellaneous charges etc. No such separate abandonment cost estimation has been 
made. Escrow amount to be deposited for the mine may be estimated as below: 

In Moonidih Underground Project, the existing leasehold area is 2063.586 ha, out of which 
1820.586 ha project area. Thus, 1820.586 ha area is considered for calculation of closure cost 
as per underground norms.  

At present, the Moonidih Underground Project is being worked in XVI Top and Bottom seams 
by three numbers of heading machines. There are no operational PSLW sets at the mine. It is 
proposed to deploy two new PSLW Sets in Moonidih in XVI Top and XV seams respectively. 
The modus operandi has already been firmed up through the process of Global Tendering. The 
remaining life of the UG mine has been estimated as 30 years. 

Table-8.1 Estimation of Escrow amount for FY 2013-14 

Sl 
No 

Particulars 
 

Unit 

Name of the Mine 
MOONIDIH 
UNDERGROUND 
PROJECT 

 

1 Lease hold area 2063.586 Ha 
2 Leasehold area not part of the project 243.00 Ha 

3 Project area (A) 1820.586 Ha 
4 Closure cost per ha in Aug 2009 100000 (UG) Rs 
5 WPI in August 2009 129.6  
6 WPI in April 2013 1.35417   
7 WPI in July 2013 175.5  
8 Closure cost per ha in April 2013 (B) 1.35417  (10^5) Rs 
9 Balance Life of the Mine (C) 30 yr 
10 Total Closure Cost (AxB) 2465.383 (10^5) Rs 

11 
Annual Closure cost in 2013-14 
(AxB/C) 

82.179 (10^5) Rs 

12 
Amount to be deposited in Escrow 
Account For FY 2013-14 

82.179 (10^5) Rs 

 

8.2 Estimation of Escrow amount for FY 2013-14 to FY 2017-18 
Sl. No. 

FY 
Amount to be deposited per year 

(Rs. In Lakhs) 
1 2013-14 82.179 
2 2014-15 86.288 
3 2015-16 90.603 
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4 2016-17 95.133 
5 2017-18 99.889 

TOTAL AMOUNT TO BE DEPOSITED 454.092 
 

For financial assurance the BCCL has opened an escrow account, bearing the account number 
00150100008943, with the Bank of Baroda (a Scheduled Bank), - with the Coal Controller 
Organisation (on behalf of the Central Government) as exclusive beneficiary. For every 
financial year, BCCL has caused payments to be deposited in the Escrow Account as per the 
details furnished below:  

8.3 Closure Cost deposited in Escrow Account for FY 2013-14 to FY 2017-18 
Sl. No FY Amount 

(Rs. in lakhs) 
1 2013-14 82.179 
2 2014-15 86.288 
3 2015-16 90.603 
4 2016-17 95.133 
5 2017-18 99.889 

TOTAL AMOUNT DEPOSITED 454.092 
 

Closure Costs incurred 
Costs actually incurred, during FY 2013-14 to FY 2017-18, for carrying out activities 
specifically pertaining to mine closure have been estimated by the mine management and the 
same was provided to the IIEST team. Costs claimed included, inter-alia, the following:  

Machinery charges- The total costs incurred for running of different machinery like dozers, 
backhoes, shovels, etc., for carrying out work specific to environmental protection and 
progressive-closure works. The costs included part-cost of ownership and actual operating costs 
and maintenance costs. While operating costs included fuel (diesel) costs, the maintenance 
costs included costs of spare parts and other consumables for repair and maintenance. 

Manpower charges- The manpower charges were calculated on the basis of actual 
salary/wages paid to departmental executives and non-executives engaged in works relating to 
mine closure and environmental protection.  

Dismantling/ shifting of infrastructure- Quarters, hospital, regional store, mine office, 
HEMM workshop etc., from the severely fire affected area shifting to safe place.   

The grand total of all the above charges has been claimed as the cost of mine closure. 

An abstract of the cost of mine closure is furnished in Table No.8.1. The total cost of mine 
closure as claimed by the mine management, shown in the table, is 97.44355 (Lakhs of Rs.) 
relevant documents are given in Annexure-IV. The activity under the miscellaneous and other 
mitigative head: The EPI Stoppings are performed contractually the relevant documents are 
attached in Annexure-V 
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Table-8.4 Moonidih Underground Project mine closure cost for the period 2013-14 to 
2017-18 

Year 

Activity Total mine 

closure cost in 

Lakhs of Rs. 

E. Plantation over leasehold 

area and other space (Rs.) 

H. Miscellaneous and other 

mitigative (Rs.) 

2013-14 362899.00 2164048.32 25.26947 

2014-15 405562.00 880599.56 12.86162 

2015-16 443931.00 129605.94 5.73537 

2016-17 - 1147451.81 11.47452 

2017-18 - 4210257.50 42.10257 

Total 1212392.00 8531963.13 97.44355 

 



Department of Mining Engineering 
Indian Institute of Engineering Science and Technology, Shibpur, Howrah – 711 103 

 

24 

8.1 VERIFICATION OF COST DATA 

Year 2013-14  

Table-8.5 Expenditure for the financial year April 2013-2014 

Sl. 
No. 

Activity Cost (Rs.) Work Order 

1. E. Plantation over leasehold area and 
other space 

362899.00 - 

2. H. Miscellaneous and other mitigative 

i) Construction of three nos. of EPI 
Stoppings at 5th, 6th & 7th connection 
between B.G. D-12 & T. G. D-13 
XVI (T) Seam – 500 M.H. at 
Moonidih Colliery. 

ii) Construction of three nos. of EPI 
Stoppings at 5th, 6th & 7th connection 
between B.G. D-12 & T. G. D-13 
XVI (T) Seam – 500 M.H. at 
Moonidih Colliery. 

 
 

1612633.43 
(Contractual) 

 
 
 

551414.89 
(Contractual) 

 
 

WJA/MND/Stoppings 
5th, 6th & 7th VI (Top) 
S/500M.H./29/2012-
13/1596 DT-
07.12.2012 

WJA/SUR/EPI 
Stoppings/2nd & 1st 
conn /D - 12/XVI(T) 
/500 M.H./2013-
14/1175 DT – 
18/19.09.2013 

Total (Rs.) 2526947.32 
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Year 2014-15 

Table-8.6 Expenditure for the financial year April 2014-2015 

Sl. 
No. 

Activity Cost (Rs.) Work Order 

1. E. Plantation over leasehold area and 
other space 

405562.00 - 

2. H. Miscellaneous and other mitigative 

Construction of two nos. of EPI 
Stoppings at 3rd and 4th connection 
between B.G. D-12 & T. G. D-13 
XVI (T) Seam – 500 M.H. at 
Moonidih Colliery. 

 
 

880599.56 
(Contractual) 

 
 
 

 
 

WJA/MND/Stoppings 
3rd & 4th Conn/D-
12/XVI (Top) 
S/500MH/24/2013-
14/176 DT-
08/10.02.2014 Total (Rs.) 1286161.56 
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Year 2015-16  

Table-8.7 Expenditure for the financial year April 2015-2016 

Sl. 
No. 

Activity Cost (Rs.) Work Order 

1. E. Plantation over leasehold area and 
other space 

443931.00 - 

2. H. Miscellaneous and other mitigative 

Construction of two nos. of EPI 
Stoppings (Left out Work) Single 
Wall and packing at T.G. & B.G. D – 
9 from 6th dip side X-VI(T) Seam – 
400 M.H. at Moonidih Colliery . 

 
 

129605.94 
(Contractual) 

 
 
 

 

 
 

WJA/MND/SUR/EPI 
Stoppings/B.G. D-9/6th 
dip side/XVI(T) 
Seam/17/2014-15/1035 
– 13/15.09.2014 

Total (Rs.) 573536.94 
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Year2016-17  

Table-8.8 Expenditure for the financial year April 2016-2017 

Sl. 
No. 

Activity Cost (Rs.) Work Order 

1. H. Miscellaneous and other 
mitigative 

i) Construction of two nos. of 
EPI Stoppings at S-X-cut near 
4th connection 400 M. H. at 
Moonidih Colliery. 

ii) Construction of two nos. of 
EPI Stoppings (Left out Work) 
Single Work and Packing at 
T.G. & B.G. D-9 from 6th dip 
side XVI(T) Seam – 400 M.H. 
at Moonidih Colliery 

iii) Construction of one EPI 
Stopping at 2nd connection & 
one preparatory EPI Stopping 
at 1st connection (at salvage 
gallery) between B.G. D-12 & 
T.G. D-13, XVI(T) Seam 500 
M.H. at Moonidih Colliery 

iv) Construction of two nos. 
EPI Stoppings one at CCS-II 
gallery XVI(T) Seam 280 M.H. 
and other at Comp to S-X-cut 
near triangular Pillar at 500 
M.H. at Moonidih Colliery. 

v) Construction of two nos. EPI 
Stopping at 3rd & 4th 
connection between B.G. 
&T.G. D-13, XVI(T) Seam – 
500 M..H. at Moonidih 
Colliery. 

vi) Construction of two nos. 
EPI Stopping at B.G. E-7 & 
Comp to B.G. E-7 XVI(B) 
Seam – 500 M.H. at Moonidih 
Colliery 

 
 

131011.13 
(Contractual) 

 
 
 

114047.76 
(Contractual) 

 
 
 
 
 

229432.09 
(Contractual) 

 
 
 
 
 
 
 

261076.10 
(Contractual) 

 
 
 
 
 
 

173141.20 
(Contractual) 

 
 
 
 

 
 

BCCL/WJA/MND/SUR/2016-
17/340 DT- 04/08.07.2016 
 
 
 

WJA/MND/SUR/Stoppings/B.G. 
D-9/6th dip side/ XVI (Top) 
Seam/500M.H./17/2014-15/1035 
DT-13/15.09.2014 
 
 
 

MND/SUR/EPI Stopping/2nd & 
1st Conn/B.G. D-12/XVI(T) 
Seam/500 M.H./17/2013-
14/1175 DT-18/19.09.2013 
 
 
 
 
 

BCCL/WJA/SUR/MND/2016-
17/341 DT- 04/08.07.2016 
 
 
 
 
 
 

WJA/MND/UG Cont Work/EPI 
Stopping/3rd & 4th connection/D-
12/XVI(T) S/500 M.H./24/2013-
14/176 DT- 08/10.02.2014 
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Sl. 
No. 

Activity Cost (Rs.) Work Order 

 

238743.53 
(Contractual) 

 

WJA/MND/SUR/EPI 
Stopping/B.G. E-7 & Comp to 
B.G. E-7/XVIB S/500 
M.H./36/2015-16/2334 DT-
27.01.2016 Total (Rs.) 1147451.81 
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Year 2017-18  

Table-8.9 Expenditure for the financial year April 2017-2018 

Sl. 
No. 

Activity Cost (Rs.) Work Order 

1. H. Miscellaneous and other 
mitigative 

i) Construction of two nos. of 
EPI Stoppings at S-X-cut near 4th 
connection 400 M. H at 
Moonidih Colliery. 

ii) Construction of two nos. of 
EPI Stoppings (Left out Work) 
Single Work and Packing at T.G. 
& B.G. D-9 from 6th dip side 
XVI(T) Seam – 400 M.H. at 
Moonidih Colliery 

iii) Construction of two EPI 
Stopping at South-X-cut near 4th 
connection at 400 M.H. at 
Moonidih Colliery 

iv) Construction of three nos. 
EPI Stoppings (Left out Work) at 
1st connection/ Salvage gallery – 
B.G. D-12 & T.G. D-13 and T.G. 
and B.G. D-12, XVI(T) Seam – 
500 M.H. at Moonidih Colliery. 

v) Construction of three nos. EPI 
Stoppings (Left out Work) at 1st 
connection/ Salvage gallery – 
B.G. D-12 & T.G. D-13 and T.G. 
and B.G. D-12, XVI(T) Seam – 
500 M.H. at Moonidih Colliery. 

vi) Construction of two nos. EPI 
Stopping at 2nd & 3rd connection 
between B.G. D-13 & T.G. D-14 
(B) XVI(T) Seam – 500 M.H. at 
Moonidih Colliery 

vii) Construction of two nos. EPI 
Stopping at CCS-II gallery 
XVII(T) Seam – 280 M.H. & 
Other at Comp to S-X-cut near 
triangular pillar at 500 M.H. at 
Moonidih Colliery 

 
 

170080.52 
(Contractual) 

 
 

100088.20 
(Contractual) 

 
 
 
 
 

323790.67 
(Contractual) 

 
 

1086698.99 
(Contractual) 

 
 
 
 
 
 

400711.90 
(Contractual) 

 
 
 
 
 
 

1480346.67 
(Contractual) 

 
 
 
 

 
 

BCCL/WJA/MND/SUR/2016-
17/340 DT- 04/08.07.2016 
 
 

WJA/MND/Stoppings/B.G. 
D-9/6th dip side/ XVI (Top) 
Seam/500M.H./17/2014-
15/1035 DT-13/15.09.2014 
 
 
 

BCCL/WJA/MND/SUR/2016-
17/340 DT-04/08.07.2017 
 
 

BCCL/WJA/SUR/MND/16-
01/2017-18/1508 DT – 
23.12.2017  
 
 
 
 
 

BCCL/WJA/SUR/MND/16-
01/2017-18/1508 DT – 
23.12.2017 
 
 
 
 
 

BCCL/WJA/SUR/MND/25-
02/2017-18/1014 DT – 
07.09.2017 
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Sl. 
No. 

Activity Cost (Rs.) Work Order 

viii) Construction of two nos. of 
EP Stoppings at CCS-II gallery 
XVII(T) Seam – 280 M. HOR 
and other at comp to S-X-Cut 
near Triangular Pillar – 500 
M.H. at Moonidih Colliery 

324104.65 
(Contractual) 

 
 
 
 
 

324435.90 
(Contractual) 

BCCL/WJA/SUR/MND/2016-
17/341 DT – 04/08.07.2017 
 
 
 
 
 

BCCL/WJA/SUR/MND/2016-
17/341 DT – 04/08.07.2016 

Total (Rs.) 4210257.50 
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9. CONCLUDING REMARKS 

The head wise expenditures incurred by the mine are presented in tabulated format in the above 
paragraphs (§8). The approved mine closure plan of Moonidih Underground Project provides for break-up 
of the progressive mine closure into various activities. The item-wise break up of costs estimated by the 
company for the periods under review are given in Table-9.1. In this connection it is worthwhile to note 
that the accrued amount in the Escrow Account for the deposits made during the financial year 2013-14 to 
2017-18 period is Rs 5,25,15,789/- (Rupees Five Crore Twenty Five Lakh Fifteen Thousand Seven 
Hundred Eighty Nine only).  

In this connection it may be recalled that Para 2.12 of the revised guidelines for coal mine closure issued 
by the MoC on 16.12.2019 provides that "Up to 50% of the total deposited amount including interest 
accrued in the Escrow account may be released after every five years in line with the periodic 
examination of the Closure Plan as per Para 2.2. The amount released should be equal to expenditure 
incurred on the progressive mine closure in past five years or 50% whichever is less". As such the claim 
for refund by BCCL for the Moonidih Underground Project cannot be more than Rs. 2,62,57,894/- 
(Rupees Two Crore Sixty Two Lakh Fifty seven Thousand Eight hundred Ninety Four only). 

Table-9.1 Estimated Costs vis-á-vis the incurred costs for various progressive mine closure 
activities during 2013-18 

Sl.No Activity Cost as per approved 
mine closure plan 

(Rs. in lakhs) 

Cost as claimed 
by the mine 

(Rs. In lakhs) 

Net claim 
(Rs. in 
Lakhs) 

1 Plantation over the cleared area 
obtained after dismantling and on 
other barren spaces  
 

709.786 12.12392 12.12392 

2 Miscellaneous and other 
mitigative measures 
 

797.144 85.31963 85.31963 

Total Claim 97.44355 

 
The mine has made a net claim of Rs. 97,44,355/- (Rupees Ninety Seven Lakh Forty Four Thousand 
Three Hundred Fifty Five only) towards reimbursement of progressive mine closure costs incurred during 
the five year period 2013-14 to 2017-18. 

The IIEST team has verified the cost figures furnished by the mine following standard protocol. It may 
not be practically possible to verify all these costs. Ample evidences were found to corroborate the cost 
figures relating to the activities claimed in the yearly progress reports.  

Firstly, the machinery deployed exclusively for reclamation activities were found working at site. 
Dedicated manpower in all categories mentioned was also found working in the mine reclamation site. All 
these evidences lead to a confidence that the cost figures are correct.  
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Based on the checks and verifications made, the IIEST team now certify that the costs of progressive 
mine closure for Moonidih Underground Project of BCCL shown in the annual mine closure reports for 
the period 2013-14 to 2017-18 are true beyond reasonable doubt. As such fifty percent of the accrual 
made out of deposits in Escrow Account during the period 2013-14 to 2017-18 may be refunded to the 
company. In other words it is recommended that the company may be allowed to draw an amount of Rs. 
97,44,355/- (Rupees Ninety Seven Lakh Forty Four Thousand Three Hundred Fifty Five only) from the 
Escrow Account no. 00150100008943  held with the Bank of Baroda.  
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Snapshots of mines 
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