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TALCHER COALFIELD, BHUBANESWARI AREA, 

Talcher tehsil, Dist. Angul, State: Odisha 
 

Applicant: GENERAL MANAGER, BHUBANESWARI AREA 
         MAHANADI COALFIELDS LIMITED 
         ANGUL, ODISHA   
         Email – gm-bhubaneswari.mcl@coalindia.in 
           

Targeted Capacity: 
(a) Rated capacity: 30.00 Million Tonne per year (Mty) 
  

 

Name of the Accredited Mining Plan Preparing Agency (MPPA)  
preparing the mining plan with details: 
 

 

 
 

APRIL, 2022  
 

CENTRAL MINE PLANNING & DESIGN INSTITUTE LIMITED 
(A Subsidiary of Coal India Ltd.) 
REGIONAL INSTITUTE-VII 

Plot No. E-4; At: Samantapuri, P.O. – RRL; Bhubaneswar – 751013.  

Block Area     : 1455.000  ha 
Lease Area     :  658.724*  ha 
Project Area   :  808.294   ha 
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Exploration, Geology, Seam Sequence, Coal Quality and 
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Annexure Certificate by Mines & Geology Department of State 
Government- 

(a) Intent of the State Government for grant of lease 
beyond the vested geological boundary 

(b) Non-existence of coal in the area beyond vested 
/allotted geological block boundary to rule out the 
issue of encroachment and use of coal bearing 
area beyond the vested geological boundary 

𝑵𝑨 

Annexure-I Approval of the Company Board × 
After Final 

MP 

Annexure-II Sanction Order for approval of Project Report for 
Bhubaneswari OCP  (20 Mty)  by MCL ✓ 

Annexure-III 
Approval of Mining Plan for Bhubaneswari OCP 
Normative Capacity 20 Mty [Normative Capacity 25 Mty] 
MCL dated July,2013 by MoC 
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Bhubaneswari Opencast Expansion from 25 MTPA to 28 
MTPA in existing ML area of 638.341ha of M/s Mahanadi 
Coalfields Limited, Environmental clearance – regarding 
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Annexure -V Certificate of Accreditation  ✓ 

Annexure -VI Mining Plan showing EC boundary ✓ 
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Consent letter from SPCB, Odisha vide letter No.2631, 
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KML Boundary of proposed Mining Lease superimposed 
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MCL  - Mahanadi Coalfields Limited 

OC  - Open Cast 
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P&M  - Plant & Machinery 
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RH  - Relative Humidity 
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ROM  - Run off Mines 

SH  - State Highway 

t  - Metric tonne 
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T  - US TON 

TAMDA - Talcher Angul Meramandali Development Authority 

TCF  - Talcher Coal Field 

Yr  - Year 

UG  - Under Ground 

UHV  - Useful Heat Value 
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OB            - Overburden  

MP & MCP - Mining Plan and Mine Closure Plan  

 



 
 
 
 

TEXT 
  
  



CONSULTANT 

cmpdi 
  

Job No.: 172202020 
MP & MCP of Bhubaneswari OCP (30.0 Mty) (Revision-2) 
 

Chapter-1, Page - 1 

Chapter - 1 

PROJECT INFORMATION 

 Parameters  Details 
1.1 INTRODUCTION 

1.1.1 
Name of Coal/Lignite 
Block 

1. Integrated Bhubaneswari, Arkhapal-A and Sakhigopal-A 
block 

2. Parts of Ananta Extension, Subhadra East and Lingaraj 
Blocks  

1.1.2 
Name of the 
Coalfield/ Lignite 
Field 

    
 Talcher coalfield 

1.1.3 
Base data of Mining 
Plan/ Mine Closure 
Plan 

Cost base of mine closure : March 2022 

1.1.4 
Linked End Use 
Plant 

This mine has been planned to meet the demand of the present 
and future thermal power stations (basket linkage). 

1.1.5 

Distance of End use 
Plant from the pit 
head of the 
projection in “km” 

NA 

1.1.6 
Mode of Coal 
Transport 
 

1) Within the Mine: Truck transportation from mine face to pit 
top. 

2) Surface Coal Transport: By belt conveyor from pit top to 
loading point &   loading onto railway wagons through rapid 
loading system for major part of production. 

1.2 LOCATION, TOPOGRAPHY AND & COMMUNICATION  
1.2.1 Location of coal 

deposit (District and 
State) 

Location: Eastern part of Talcher coalfield, Dist. Angul, State: 
Odisha 

1.2.2 

Communication: 
PWD roads, railway 
lines, Air 

 NH 23 lies to the east of Project area. The project area is 
connected by an all-weather road to Talcher town which is 
about 9km away. NH no.23, passes near Talcher town and 
connects with NH 42, the distance being about 13 km. 

 The nearest railhead is Talcher on Bhubaneswar-Talcher-
Sambalpur line of East Coast railway and is located at a 
distance of 6km.   

 The nearest port at Bay of Bengal - Distance of Paradeep 
and Dhamra ports of Odisha are about 200 km and 160 km 
respectively from Talcher. 

 The nearest airport from the block- Bhubaneswar. The area 
is connected by all-weather metaled road to Bhubaneswar 
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which is at a distance of about 170 km. 
1.2.3 Availability of power 

supply, water, etc. Power from existing 132/33 kV substation at Nandira. 

1.2.4 

Prominent 
physiographic 
features, drainage 
pattern, natural water 
courses, rainfall data 

 Block (majorly) predominantly soil covered and gently 
undulating with paddy fields. 

 Block is undulating and is used for agricultural purpose and 
some patches of barren lands.  

 Altitude of the block: 92 m to 137 m above MSL. 
 Bangaru Jhor - one seasonal nallah (partly forms northern 

boundary). 
 The main drainage of is controlled by southerly flowing 

Brahmani river on the eastern side. 
 Climate of the area is Tropical. 
 The maximum rainfall recorded in the area is 15.4 cm in 24 

hours on 09.09.1977. 
1.2.5 

Land use and  
ownership/ 
occupancy & 
involvement of forest 
land 

Note: *20.383 Ha of Forest land is taken under Quarry Excavation area. 
**The area under Future Expansion area is annexed under the proposed quarry 
excavation area and safety zone. 
 Additional 11.003 ha of future expansion area showed in Revision-1 goes to the 

Quarry area (10.587 ha) and partly to the safety zone of (0.416 ha), making it to a 
total of 11.003 ha. This was the non-forest area adjacent to the forest area of 20.383 
ha blocked because of non-clearance of this forest area. 

 Additionally 149.57 Ha of non-forest land may be required for residential colony, 
Rehabilitation & resettlement. 

Items MP&MCP of Bhubaneswari  
(28 Mty),Revision-1 

Proposed MP&MCP of 
Bhubaneswari (30 Mty), Rev-2 

Sl.    
Particulars Total Area in ha Total Area in ha 

(ML-mining 
lease) Forest Non-

forest Total Forest Non-
forest Total 

1. 
Quarry 
Excavation 
area 

105.808 477.944 583.752 126.191* 488.531** 614.722 

2. Safety zone   5.747 5.747   6.163** 6.163 

3. 

Infrastructure 
(CHP, 
Washery, Silo 
point, project 
office, laying of 
railway lines 
for dispatch 
point) and 
Future 
working 
expansion 
Area** 

6.713 29.609 36.322 6.713 18.606 25.319 

4. Embankment NIL 12.52 12.52 NIL 12.52 12.52 

A. Total ML area 112.521 525.820 638.341 132.904 525.820 658.724 

1.2.6 Important surface 
features within the 
project area and 

Nil, Bangaru jhor passing towards north of block, suitable 
embankment will be constructed. 
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major diversion or 
shifting involved 

1.3 DETAILS OF THE ALLOTTMENT AGREEMENT 
1.3.1 Name of the Alottee MAHANADI COALFIELDS LIMITED (MCL) 

1.3.2 Status of the 
Applicant Company 

Central Public Sector Undertaking  
(A Subsidiary of Coal India Ltd.) 
A Govt. of India Undertaking  
Registered Under Companies Act, 1956 

1.3.3 Details of allotment/ 
vesting order NA 

1.3.4 Name and address 
of the applicant 

Mahanadi Coalfields Limited 
Jagruti vihar, Burla 
Dist: Sambalpur (Odisha) – 768020 

1.3.5 

Relationship 
between the 
applicant and allottee 
company 

MCL is a subsidiary of Coal India Ltd. which is a Govt. of India 
Undertaking. 

1.3.6 
Name of the 
previous alottee of 
the Block 

NA 

1.3.7 Starting date of the 
mine as per CMDPA 

NA 

1.3.8 Rated capacity as 
per CMDPA 

28.0 Mty (approved);  
30.0 Mty (proposed) 

1.3.9 

Production schedule 
as per opening 
permission (meeting 
provisions of 
CMDPA if any) 

 

1.3.10 
End Use of 
Coal/Lignite as per 
allotment order if any 

 To satisfy needs of different present and future customers of  
MCL 

1.4 DETAILS OF THE PREVIOUS APPROVAL OF MINING PLAN 

1.4.1 Date of Approval 

1) MP&MCP for Bhubaneswari OCP (28 Mty), Rev-1 was 
approved by the Board of Directors of MCL on 20.01.2022. 

2) MP&MCP for Bhubaneswari OCP (28 Mty) was approved by 
MoC, Govt. of India on 20.11.2017. 

3) Add. to MP&MCP for Bhubaneswari OCP (25 Mty, Peak 
capacity) was approved by MoC, Govt. of India on 
03.02.2014. 

4) MP for Bhubaneswari OCP (20 Mty) was approved by MoC, 
Govt. of India on 16.07.2013. 

1.4.2 Conditions, if any  

1.4.3 Scheduled year of 
start of production Already a running mine.  

1.4.4 Proposed year of 
achieving the Year-1 
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targeted production 

1.4.5 

Date of actual 
commencement of 
mining operations, if 
operations already 
started 

2006-2007 

1.4.6 

Likely date of mining 
operations, if 
operations not yet 
started & reasons for 
non-commencement 
of operations 

NA 

1.4.7 

Planned production 
and actual levels 
achieved in last 3 
years (Coal in Mte, 
OB in MM3, SR in 
M3/te) 

 

Calendar 
Year 

Planned Actual 
Coal “Mt” OB 

“Mm3” 
Coal “Mt” OB 

“Mm3” UG OC Total UG OC Total 
2018-19  28.0 28.0 20.5  28.0 28.0 14.09 

2019-20  28.0 28.0 20.5  28.0 28.0 15.07 

2020-21  28.0 28.0 20.5  28.0 28.0 18.21 

1.4.8 

Statutory obligations 
vis-à-vis compliance 
status in a tabular 
form 

 

1.4.9 

Reasons for 
difference between 
the planned and 
actual production 
levels 

NA 

1.5 PARAMETERS OF APPROVED MINING PLAN VIS-À-VIS PROPOSED 
MINING PLAN 

  Approved Mining Plan  Proposed Mining Plan 
1.5.1 Block Area in “Ha” 1455 1455 
1.5.2 Block Area 

Projected “Ha” 638.341 658.724 

1.5.3 Lease area “Ha” 638.341 658.724 
1.5.4 Project Area “Ha” 787.911 808.294 
1.5.5 Life of the Project 

“Yrs” 
5 (balance life as on 

01.04.2021) 
5 (balance life as on 

01.04.2022) 
1.5.6 Minimum and 

Maximum Depth of 
working “m” 

Minimum  -  97.99 m 
Maximum – 217.5 m 

Minimum  -  97.99 m 
Maximum – 217.5 m 

1.5.7 Net Geological Area 
“Ha” 583.752 614.722 

1.5.8 Production Target 
“MTPA” 28.0 30.0 

1.5.9 Seams Available “As 
per GR” 13 seams/22 section 13 seams/22 section 

1.5.10 
Seams not 
considered for 
Mining with Reasons 

Reserves have been estimated 
for all thirteen coal 
seams/splits. 

Reserves have been estimated 
for all thirteen coal seams/ 
sections. 
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1.5.11 
Gross Geological 
Reserve (within pit) 
“Mt” 

420.77 465.73 

1.5.12 
Net Geological 
Reserve (within pit) 
“Mt” 

378.69 419.15 

1.5.13 Mineable Reserve 
“Mt” 365.98 396.52 

1.5.14 Extractable Reserves 
“Mt” 365.98 396.52 

1.5.15 % of 
Extraction/recovery 86.98 85.14 

1.5.16 
Reserve Depleted (till 
the base date) 
Reserves “Mt” 

244.06 
(as on 01.04.2021) 

272.06 
(as on 01.04.2022*) 

1.5.17 Balance Extractable 
reserve “Mt” 

121.92 
(as on 01.04.2021) 

124.46 
(as on 01.04.2022*) 

1.5.18 Average Grade mostly G11 to G13 mostly G11 to G13 

1.5.19 OB in MM3 Insitu OB: 115.12 
OB  with rehandle: 170.11 

Insitu OB: 131.43 
OB  with rehandle: 186.42 

1.5.20 SR MM3/te 
0.94 (insitu) 

1.40 (working) 
(as on 01.04.2021) 

1.06 (insitu) 
1.50 (working) 

(as on 01.04.2022) 

1.5.21 Mining Technology 
Shovel-Dumper and  

Surface miner-front end 
loader-dumper 

Shovel-Dumper and  
Surface miner-front end 

loader-dumper 

1.5.22 Coal Beneficiation 
envisaged Beneficiation not envisaged Beneficiation not envisaged 

1.5.23 Handling of Rejects NA NA 

1.5.24  

1. Excavation Area 583.752 614.722 
2. Top Soil Dump - - 
3. External Dump - - 
4. Safety Zone 5.747 6.163 
5. Embankment 12.52 12.520 
6. Infrastructure area 36.322 25.319 
7. Green Belt   
8. Garland drain   

9. 

Undisturbed Area 
(Blasting danger 
zone & other future 
Expn area) 

- - 

10. Total Lease area 638.341 658.724 
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11. 

Residential colony, 
R&R, other area for 
road diversion and  
railway siding 
(may vary in actual) 

149.57 149.57** 

 Total Project area 787.911 808.294 

1.5.25 Reasons for revision 
 Change in quarry excavation area and project area 
 Change in mineable reserve, life and stripping ratio 
 Change in production − rate, built up and schedule 

Note: * Production of Coal & OB value has been assessed considering the coal target as communicated by MCL. 

        ** This may actually vary as per the requirement of the company, i.e. MCL. 
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Chapter – 2 

EXPLORATION, GEOLOGY, SEAM SEQUENCE,  
COAL QUALITY AND RESERVE 

 
 Particulars Details 
2.1 DETAILS OF THE BLOCK 

2.1.1 Particulars of adjacent blocks: 
North, South, East, West 

North:  
North of 
Arkhapal-
Srirampur 
Block and 
Arkhapal-A 
Block in rest 
of the area. 

South: 
Lingaraj 
Block and 
part of 
Ananta 
Extn. Block. 

East: 
Sakhigopal-A 
coal block 
Fault F11-F11 
with 
straightening 
in the north 
and south. 

West: 
Ananta 
Exp OCP 
& 
Subhadra 
east coal 
block. 

2.1.2 Location of the Block 
District/State 

Angul district, Odisha 

2.1.3 Area of the Block “Ha” 
577 Ha ( Bhubaneswari coal block) 
1455 Ha ( combined Bhubaneswari, Sakhigopal-A, 
Arkhapal-A coal blocks) 

2.1.4 

Area of the geological block 
projectised “in Ha” (Area of the 
geological block considered for 
liquidation of coal reserve) 

  
658.724 Ha (6.58 sq.km) 

2.1.5 Balance area yet to be 
projectised “Ha” 796.276 

2.1.6 Likely Reserve in the area yet 
to be projectised “Mte” around 1437.25 

2.1.7 Co-ordinates of the Block 
Boundary 

Co-ordinates of the Block Boundary 
ID Latitude Longitude 
1 20o57’5 9” N 85o09’10” E  
2 20o58’43” N  85o11’37” E 

 

2.1.8 
The project area, lease area 
and geological block area in 
“Ha” shall also be envisaged. 

Geological block area: 1455 Ha (Figure 2.1) 
Lease area: 658.724* Ha  
Project area : around 808.294* Ha 

(includes *20.383 Ha of non-diverted forest area 
under process of diversion) 

2.1.9 KML file of the proposed lease 
and geological block Included in plates 
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2.1.10 

Whether the proposed project 
area is confined within the 
allotted block boundary, if not, 
the reason for deviation from 
allotted block boundary, may 
be given 

Mine excavation area falls within allotted block. 

2.1.11 

If the project area extends 
outside the allotted block 
boundary, confirmation about 
non-occurrence of coal/lignite 
in the area under reference 
needs to be furnished 

NA  

2.1.12 

Type of the project 
(Operating/under 
implementation) and year of 
starting 

Opencast Coal mining under operation and started in 
2006-07.  

 
 

 
 
Figure 2.1 : Plan showing the Geological Block boundary  

 
2.2 EXPLORATION, GEOLOGY AND ASSESSMENT OF RESERVE 
 

 This integrated block is located in the eastern part of the Talcher coalfield in Odisha 

state. It spans over an area of 14.55 sq. km between Latitude 20o57’47.779” & 20o59’19.442” 

North and Longitude 85o08’48.990” & 85o12’36.312” East. The block is covered under Survey 
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of India Toposheet No.F45T1 on R.F. 1:50000 and special toposheets nos. D1, D2, E1 & E2 

on R.F. 1:10000 and falls within Angul district. 

 

 The GR of Integrated Bhubaneswari, Arkhapal-A and Sakhigopal-A block was 

submitted in December 2016. 

 

      The limits of integrated block in terms of cardinal points is given below: 
Boundary Limit Cardinal Points 

East  Part of Western boundary of Sakhigopal-B and 
Northern Extension Block 

 NE 3126002.47717, 
       776984.89901 

West  Eastern boundary of Subhadra East SW 3119486.67591 
       775446.49114 

North  Southern boundary of North of Arkhapal-Srirampur 
block 

NW 3119539.58119 
       776829.76106 

South  Northern boundary of Lingaraj Block and part of 
northern boundary of Ananta Extension (Ext) Block 

SE 3126061.13781 
      774509.52601 

    The total quantum of exploratory drilling for coal carried out in the integrated block is 

provided in the following table in Table 2.1. 

Table 2.1 
Agency wise boreholes drilled within the block boundary of Integrated GR  

Agency Series of 
Borehole 

No. of 
boreholes 

Year of 
drilling 

Total 
Meterage Remarks 

CMPDI CMTL 199 
MARCH, 
1984 TO 

MAY, 2011 
37046.70 

LITHOLOGICAL 
DATA OF BH NO. 

CMTL-124, 178, 429, 
433, 434, 435, 438  
NOT AVAILABLE 

 CMTS 67 

 

17876.60 
CTAR 34 7252.7 
CMTD 01 482.25 

MECL METAX 01 206.00 
DGO DGB 21 4892.15 
GSI TCS 01 464.70 

  324 68221.10 
 

2.2.1 REGIONAL GEOLOGICAL SET UP OF THE AREA, LOCAL GEOLOGY, 
STRUCTURE, STRATIGRAPHIC SEQUENCE, CHARACTERISTICS OF THE 
LITHO-LOGICAL UNITS (COAL SEAMS/PARTINGS/OVERBURDEN) 

 
              Barakar and Karharbari are the two coal bearing formations in the block with      

Barakar being the store house of majority of coal seams (II to XV). 
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             The sedimentary strata of this block are recent sediments, Barakar, Karharbari and 

Talchir Formations lying over Pre-Cambrian metamorphic basements. The geological 

succession of the block is tabulated below: 

 
Table-2.2 

Geological succession, Integrated Arkhapal-A, Bhubaneswari and Sakhigopal- Block, 
Talcher coalfield 

Group Age Formation 
Depth of Occurrence 

(m) Lithology 
Min Max 

 Recent Recent 
deposits 0.00 

15.25 
(CMTL-
188 

Soil, Sub-soil etc. 

G
O

N
D

W
A

N
A

 S
U

PE
R

 G
R

O
U

P Lower 
Permian 

Barakar 
Formation 

26.40 
(CMTL- 
430) 

393.25 
(CMTD- 
029) 

Medium to coarse grained 
greyish feldspathic 
sandstone, grey to dark grey 
shale and coal seams XV to 
IIB in descending order with 
oligomictic conglomerate 
(around 40m) at bottom. 

Lower 
Permian 

Karharbari 
Formation 

62.09 
(CMTL- 
111) 

163.15 
(TCS – 
002) 

Pale brownish yellow colored 
massive medium to coarse 
grained sandstone, 
containing clasts of Talchir 
shale and coal seams I (in 5 
to 6 splits) 

Upper 
Carboniferous 
to Lower 
Permian 

Talchir 
Formation 

Not 
encountered 
in BH. 

- 

Diamictite, sandstone, 
needle shale, turbidite, 
rhythmites and varves with 
khaki green tint. 

Unconformity 

 
Archaean to 
Lower 
Proterozoic 

Pre-Cambrian 
Metamorphics 

Not encountered in 
borehole 

Granites, gneisses and 
associated supracrustals. 
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2.2.2 LOCAL GEOLOGY, STRUCTURE, STRATIGRAPHIC SEQUENCE, 
CHARACTERISTICS OF THE LITHO-LOGICAL UNITS (COAL SEAMS/ 
PARTINGS/ OVERBURDEN) 

              

 GEOLOGICAL STRUCTURE 
  

       Mostly soil, alluvium or weathered mantle cover the area in succession. As such, the 

geological features of the block are interpreted mainly on sub-surface data.  The sub-surface 

borehole data as well as floor contour and cross-sections across the block reveal that the 

block is traversed by 25 faults, trending both east-west and northwest-southeast.  Some 

east-west trending faults dip northerly and some southerly.   

 

 The northwest-southeast trending faults also dip both ways. There is one major 

east-west trending fault F1-F1 which almost cuts across the block in the central portion, which 

is dipping towards north and has a varying throw of around 150 m to 10 m. There is also 

another major fault F24-F24 in the southeastern boundary of the block, whose throw varies 

from 180 metre to almost nil within a short distance.  This faults is continuing from adjacent 

Lingaraj block where its throw is around 250 metres.  All other faults are minor having an 

average throw of around 20 to 30 metres throw. Most of the faults are truncated by other 

faults while some faults die out.  The central and western part of the block is traversed by 

more number of faults and so the structure in this portion is complicated.  Truncation of faults 

against other faults and block boundary forms the basis of sector formation for reserve 

estimation in the block. The data of the adjacent block has been fully utilized for ensuring the 

continuity of the seams, nomenclature, structural continuity, thickness and parting between 

the seams. 
 

 The block is traversed by 25 faults viz. F1-F1 to F25-F25.    While 7 no. of faults throw 

northerly with slight variations, rest 18 of the faults throw southerly with minor variations.  

Except faults F1-F1, F10-F10 & F24-F24, rest of the faults have low to medium magnitude of 

throw.  

 

 The faults extending from adjacent blocks have been tallied with the structural 

interpretation within the block. Since 25 faults have been deciphered, the nomenclatures of 

the faults have been given afresh following certain pattern.   
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 STRIKE AND DIP 

 

 The structure of the block is complicated as the entire block is traversed by 25 nos. 

of faults.  The E-W trending F1-F1 fault which passes through the entire length divides the 

block into two sectors i.e. north of F1-F1 and south F1-F1. The Strike of the formation vary 

considerably as we move from west to east.  The strike is NW to SE in the west whereas 

when we move towards east, the strike gradually swings to NE to SW i.e. on the southern 

side of F1-F1.   .There is also striking change in the dip of formation on the both sides of F1-

F1 in the eastern part of the block.  Towards north of F1-F1, the formation dips towards north 

whereas in the south, it dips towards south.  In the central and eastern portion i.e. on the 

northern side of faults F1-F1, the strike becomes almost E-W.   The gradient of the seams 

generally varies from 1 in 8 to 1 in 30 with local variations 

  

 SEQUENCE OF COAL SEAMS AND ITS DESCRIPTION 

  

In Integrated block, the Karharbari Formation contains seam I and Barakar 

Formations contain seam XV to II Bottom. Altogether, 31 nos. of seams / sections are 

reported in Barakar Formation. Among these, seam II TOP, II COMB, V, III COMB, IV and 

IV+LOC 1 are the most potential coal horizons in this block.  

 

This integrated block is covered by soil of thickness varying generally from 0.6 

metres to 8.6 metres. It consists of sandy soil, clay and lateritic soil.  

 

The general thickness of weathered mantle ranges from around 3.3 metres to 13.6 

metres and consists of laterite, sandstone, sandy shale, intercalation of shale and sandstone, 

carbonaceous shale etc. 

  
 SEAM XV 
  
 Seam XV is the youngest coal seam in the block.  Full seam intersection of seam 

XV has been encountered in 7 boreholes. The maximum thickness of the seam XV is 6.36 

metres and its maximum depth of occurrence is 32.45 metres. The seam is interbanded in 

nature. Determined Proximate analysis data is not available for any of the boreholes drilled in 
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this block.  But the Moisture, Ash & GCV values have been calculated on the basis of 

approximate M100 values taken from adjacent block.  The proximate analysis on 60% RH 

and 40°C of seam XV on I100 sample shows moisture%, and ash% varying from 6.1 to 6.5 & 

44.9 to 47.7 respectively. The GCV  varies from 3179  kcal/kg to 3384 kcal/kg. The grade 

varies from  G13 to G14 and the general grade of the seam is G14.  This is the topmost 

seam in the block with a total of 2.773 MT of net proved resource (0.15% of total net proved 

resource).  Resources are maximum in the GCV band of G-14. 

 
SEAM XIII TOP  

 
 Full seam intersection of seam XIII TOP has been occurred in 39 boreholes. The 

maximum thickness of the seam XIII TOP is 7.14 metres and its maximum depth of 

occurrence is 69.04 metres. The seam is less interbanded and contains mostly less than 1 

metre inseam dirt bands. The proximate analysis on 60% RH and 40°C of seam XIII on I100 

sample shows moisture%, ash% and volatile matter% as 4.3% to 9.5%, 20.2% to 57.6% and 

30.1% to 30.1%. The GCV varies from 2984 kcal/kg to 5272 kcal/kg. The grade varies from  

G7 to G17.  A total of 5.985 MT of net proved resource has been estimated for seam XIII 

TOP in this block.  This is about 0.32% of total estimated net proved resource of the entire 

block.  Out of this, 2.322 MT fall in the category of G-15 band and 2.302 MT in G-14 

category. 

 

SEAM XIII BOT  
  
Full seam intersection of seam XIII BOT has been occurred in 44 boreholes. The 

maximum thickness of the seam XIII BOT is 5.94 metres and its maximum depth of 

occurrence is 72.70 metres. The seam is less interbanded and contains mostly less than 1 

metre inseam dirt bands except few boreholes which contain more than 1 m dirt bands.   The 

proximate analysis on 60% RH and 40°C of seam XIII BOT on I100 sample shows 

moisture%, ash% and volatile matter% as 4.9% to 6.5%, 42.6% to 54.2% and 24.3% to 

24.3%. The GCV varies from 2742 kcal/kg to 3600 kcal/kg. The grade varies from  G13 to 

G16 and the general grade of the seam is G13 to G15.  Total estimated net proved resource 

comes to 4.551 MT for XIII BOT in this block.  This is about 0.25% of total net proved 

resource of the block.  Out of this 4.551 MT, 1.661 MT falls in G14 category, 1.436 in G13 

Category and 1.354 in G15 category.   
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SEAM XII TOP 

  
Full seam intersection of seam XII TOP has been occurred in 44 boreholes. The 

maximum thickness of the seam XII TOP is 2.41 metres and its maximum depth of 

occurrence is 125.72 metres. The seam is less interbanded and contains only less than 1 

metre inseam dirt bands. The proximate analysis on 60% RH and 40°C of seam XII TOP on 

I100 sample shows moisture% and ash% as 4.8% to 5.4% and 50.6 to 55.2. The GCV varies 

from 2662 kcal/kg to 3008 kcal/kg. The grade varies from  G15 TO G16 and the general 

grade of the seam is G15 to G16.  A total of 1.027MT of net proved resource has been 

estimated for this seam in this block, which is about 0.06% of total estimated resource of the 

block.  Out of this, 0.504 MT falls in the G16 band. 

 

SEAM XII BOT 

  
Full thickness of seam XII BOT has been encountered in 119 boreholes. The 

maximum thickness of the seam XII BOT is 3.12 metres and its maximum depth of 

occurrence is 126.27 metres. The seam is less interbanded and contains mostly less than 1 

metre inseam dirt bands. The proximate analysis on 60% RH and 40°C of seam XII BOT on 

I100 sample shows moisture%, ash% and volatile matter% as 4.6% to 9.5%, 15.5% to 51.4% 

and 23.7% to 34.4%. The GCV varies from 3005 kcal/kg to 5714 kcal/kg. The grade varies 

from  G15 to G6 and the general grade of the seam is G7 to  G13.   A total of 6.871 MT of 

net proved resource has been estimated for this seam in this block, which is about 0.37% of 

total estimated resource of the block.  Out of this, 1.082 MT falls in the G12 band & 1.041 MT 

falls in G8 band. 

 

SEAM XI TOP 
 

Full seam intersection of seam XI TOP has been occurred in 144 boreholes. The 

maximum thickness of the seam XI TOP is 3.01 metres and its maximum depth of 

occurrence is 141.86 metres. The seam is less interbanded and devoid of more than 1 metre 

thick inseam dirt bands. The proximate analysis on 60% RH and 40°C of seam XI TOP on 

I100 sample shows moisture%, ash% and volatile matter% as 4.3% to 7.0%, 31.2% to 55.3% 

and 21.0% to 29.0%. The GCV varies from 2711 kcal/kg to 4600 kcal/kg. The grade varies 

from  G9 to G16 and the general grade of the seam is G10 to G14.   A total of 3.68 MT of net 
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proved resource has been estimated for this seam in this block, which is about 0.20 % of 

total estimated resource of the block.  Out of this, 0.767 MT falls in the G13 band. 

 

SEAM XI BOT 

 

Full seam intersection of seam XI BOT has been occurred in 151 boreholes. The 

maximum thickness of the seam XI BOT is 3.76 metres and its maximum depth of 

occurrence is 145.89 metres. The seam is devoid of more than 1 metre inseam dirt bands. 

The proximate analysis on 60% RH and 40°C of seam XI BOT on I100 sample shows 

moisture%, ash% and volatile matter% as 4.6% to 9.9%, 17.1% to 56.4% and 26.9% to 

28.8%. The GCV varies from 2578 kcal/kg to 5505 kcal/kg. The grade varies from  G6 to G16 

and the general grade of the seam is G10 to G14.  A total of 15.691 MT of net proved 

resource has been estimated for this seam in this block, which is about 0.85 % of total 

estimated resource of the block.  Out of this, 4.05 MT falls in the G12 band, 3.5 MT in G13 

band, 2.94 MT in G14 band & 2.226 MT in G11 band. 

 

SEAM X 

  
Full seam intersection of seam X has been occurred in 169 boreholes. The 

maximum thickness of the seam X is 3.75 metres and its maximum depth of occurrence is 

152.70 metres. The seam is less interbanded and devoid of more than 1 metre thick inseam 

dirt bands. The proximate analysis on 60% RH and 40°C of seam X on I100 sample shows 

moisture%, ash% and volatile matter% as 5.4% to 9.8%, 17.7% to 50.5% and 26.3% to 

32.8%. The GCV varies from 3017 kcal/kg to 5704 kcal/kg. The grade varies from  G6 to G15 

and the general grade of the seam is G8 to G12.   A total of 12.428 MT of net proved 

resource has been estimated for this seam in this block, which is about 0.67 % of total 

estimated resource of the block.  Out of this, 3.681 MT falls in the G10 band, 2.42 MT in G9 

band, 1.95 in G11 band and 1.671 in G8 band. 

 

SEAM IX 
 

Full seam intersection of seam IX has been occurred in 187 boreholes. The 

maximum thickness of the seam IX is 4.24 metres and its maximum depth of occurrence is 

172.02 metres. Some boreholes of seam IX has more than  1 metre inseam dirt bands. The 
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proximate analysis on 60% RH and 40°C of seam IX on I100 sample shows moisture%, 

ash% and volatile matter% as 4.2% to 9.2%, 22.3% to 58.1% and 21.7% to 29.5%. The GCV 

varies from 2447 kcal/kg to 5118 kcal/kg. The grade varies from  G8 to G17 and the general 

grade of the seam is G10 to G14. A total of 10.264 MT of net proved resource has been 

estimated for this seam in this block, which is about 0.56 % of total estimated resource of the 

block.  Out of this, 2.473 MT falls in the G13 band, 2.193 in G12 band and 2.051 in G11 

band. 

 

 SEAM VIII TOP 

 

Full seam intersection of seam VIII TOP has been occurred in 167 boreholes. The 

maximum thickness of the seam VIII TOP is 4.01 metres and its maximum depth of 

occurrence is 177.07 metres. The seam is less interbanded and contains mostly less than 1 

metre inseam dirt bands. The proximate analysis on 60% RH and 40°C of seam VIII TOP on 

I100 sample shows moisture%, ash% and volatile matter% as 4.2% to 8.5%, 18.7% to 54.9% 

and 26.9% to 29.2%. The GCV varies from 2594 kcal/kg to 5439 kcal/kg. The grade varies 

from G7 to G16 to  and the general grade of the seam is G10 to G14.  A total of 10.286 MT 

of net proved resource has been estimated for this seam in this block, which is about 0.56 % 

of total estimated resource of the block.  Out of this, 2.796 MT falls in the G12 band, 2.304 in 

G13 band, 2.162 in G14 band and 1.57 in G11 band. 

 

 SEAM VIII BOT 
 

Full seam intersection of seam VIII BOT has been occurred in 177 boreholes. The 

maximum thickness of the seam VIII BOT is 3.44 metres and its maximum depth of 

occurrence is 179.63 metres. The seam is  interbanded and contains more than 1 metre 

inseam dirt bands in some boreholes. The proximate analysis on 60% RH and 40°C of seam 

VIII BOT on I100 sample shows moisture%, ash% and volatile matter% as 4.2% to 8.5%, 

18.7% to 54.9% and 26.9% to 29.2%. The GCV varies from 2778 kcal/kg to 5558 kcal/kg. 

The grade varies from  G6 to G16 and the general grade of the seam is G9 to G13. A total of 

5.204 MT of net proved resource has been estimated for this seam in this block, which is 

about 0.28 % of total estimated resource of the block.  Out of this, 1.013 MT falls in the G10 

band, 0.959 in G9 band and 0.896 in G13 band. 
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 SEAM VII 
 

Full seam intersection of seam VII has been occurred in 201 boreholes. The 

maximum thickness of the seam VII is 10.09 metres and its maximum depth of occurrence is 

187.69 metres. The seam is  interbanded and contains more than 1 metre inseam dirt bands 

in some boreholes.  The proximate analysis on 60% RH and 40°C of seam VII on I100 sample 

shows moisture%, ash% and volatile matter% as 5.4% to 10.3%, 11.8% to 42.9% and 24.5% 

to 35.3%. The GCV varies from 3295 kcal/kg to 6339 kcal/kg. The grade varies from  G4 to 

G14 and the general grade of the seam is G8 to G12.  A total of 72.959 MT of net proved 

resource has been estimated for this seam in this block, which is about 3.96 % of total 

estimated resource of the block.  Out of this, 17.578 MT falls in the G10 band, 16.259 MT in 

G9 band, 13.82 in G8 band, 13.13 in G11 band & 5.398 in G 7 band. 

 

 SEAM VI B TOP 
 

Full seam intersection of seam VI B TOP  has been occurred in 202 boreholes. The 

maximum thickness of the seam VI B TOP  is 9.70  metres and its maximum depth of 

occurrence is 206.79 metres. The seam is  interbanded and contains more than 1 metre 

inseam dirt bands in some boreholes. The proximate analysis on 60% RH and 40°C of seam 

VI B TOP  on I100 sample shows moisture%, ash% and volatile matter% as 3.6% to 9.1%, 

23.2% to 63.5% and 20.4% to 26.6%. The GCV varies from 2056 kcal/kg to 5048 kcal/kg.  

The grade varies from  Ungraded to G8 and the general grade of the seam is G12 to G16. A 

total of 40.883 MT of net proved resource has been estimated for this seam in this block, 

which is about 2.22 % of total estimated resource of the block.  Out of this, 10.829 MT falls in 

the G14 band, 10.026 MT in G15 band, 9.107 in G13 band and 7.053 in G16 band. 

 

  SEAM VI B BOT  
  

Full seam intersection of seam VI B BOT  has been occurred in 210 boreholes.  The 

maximum thickness of the seam VI B BOT  is 9.95  metres and its maximum depth of 

occurrence is 212.63 metres. The seam is less interbanded and contains mostly less than 1 

metre inseam dirt bands but in some boreholes the inseam band more than 1 m thickness 

occurs. The proximate analysis on 60% RH and 40°C of seam VI B BOT  on I100 sample 

shows moisture%, ash% and volatile matter% as 3.1% to 8.9%, 24.7% to 67.5% and 20.8% 

to 28.8%. The GCV varies from 1752 kcal/kg to 5091 kcal/kg. The grade varies from  
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Ungraded to G8 and the general grade of the seam is G11 to G15.  A total of 63.604 MT of 

net proved resource has been estimated for this seam in this block, which is about 3.45 % of 

total estimated resource of the block.  Out of this, 18.443 MT falls in the G13 band, 16.764 in 

G12 band, 13.64 in G14 band and 7.185 in G11 band. 

 

  SEAM VI A TOP  
 

 
 Full seam intersection of seam VI A TOP has been occurred in 72 boreholes. The 

maximum thickness of the seam VI A TOP is 5.71 metres and its maximum depth of 

occurrence is 207.41 metres. The seam is less interbanded and contains mostly less than 1 

metre inseam dirt bands. The proximate analysis on 60% RH and 40°C of seam VI A TOP on 

I100 sample shows moisture%, ash% and volatile matter% as 5.1% to 10.7%, 11.5% to 

52.6% and 25.3% to 30.2%. The GCV varies from 2578 kcal/kg to 5916 kcal/kg. The grade 

varies from  G16 to G5 and the general grade of the seam is G10 to G14 . A total of 8.615 

MT of net proved resource has been estimated for this seam in this block, which is about 

0.47 % of total estimated resource of the block.  Out of this, 2.659 MT falls in the G12 band, 

1.833 MT in G11 band, 1.743 in G13 band and 1.308 in G10 band. 

 

 SEAM VI A 
 

Full seam intersection of seam VI A has been occurred in 24 boreholes. The 

maximum thickness of the seam VI A is 10.26 metres and its maximum depth of occurrence 

is 156.31 metres. The seam is less interbanded and contains mostly less than 1 metre 

inseam dirt bands except three boreholes. The proximate analysis on 60% RH and 40°C of 

seam VI A on I100 sample shows moisture% and ash%  as 5.2% to 7.7% and 33.5% to 52.2. 

The GCV varies from  2886 kcal/kg to 4282 kcal/kg. The grade varies from G15 to G11 and 

the general grade of the seam is G14 to G11. A total of 11.523 MT of net proved resource 

has been estimated for this seam in this block, which is about 0.62 % of total estimated 

resource of the block.  Out of this, 4.766 MT falls in the G12  band, 4.032 MT in G13 band 

and 1.535 in G11 band. 
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 SEAM VI A BOT 
 

Full seam intersection of seam VI A BOT has been occurred in 72 boreholes. The 

maximum thickness of the seam VI A BOT is 6.75 metres and its maximum depth of 

occurrence is 214.12 metres. The seam is less interbanded and contains mostly less than 1 

metre inseam dirt bands except few boreholes. The proximate analysis on 60% RH and 40°C 

of seam VI A BOT on I100 sample shows moisture%, ash% and volatile matter% as 4.6% to 

10.7%,  11.5% to 56.4% and 23.3% to 30.2% respectively.   The GCV varies from  2578 

kcal/kg to 5916 kcal/kg. The grade varies from  G5 to G16 and the general grade of the seam 

is G14.   A total of 63.604 MT of net proved resource has been estimated for this seam in this 

block, which is about 3.45 % of total estimated resource of the block.  Out of this, 18.443 MT 

falls in the G13  band, 16.764 MT in G13 band, 13.64 in G14 band and 7.185 in G11 band. 

 

 SEAM LOC 3 
       
 Full seam intersection of seam LOC 3 has been occurred in 176 boreholes. The 

maximum thickness of the seam LOC 3 is 3.78 metres and its maximum depth of occurrence 

is 230.00 metres. The seam is less interbanded and contains mostly less than 1 metre 

inseam dirt bands. The proximate analysis on 60% RH and 40°C of seam LOC 3 on I100 

sample shows moisture% and ash% as 3.8% to 8.6% and  26.5% to 62.0% respectively.  

The GCV varies from 2168 kcal/kg to 4810 kcal/kg. The grade varies from  Ungraded to G9 

and the general grade of the seam is G16 to G12.  A total of 6.208 MT of net proved 

resource has been estimated for this seam in this block, which is about 0.34 % of total 

estimated resource of the block.  Out of this, 1.601 MT falls in the G15  band and 1.147 MT 

in G14 band. 
 

 SEAM V 
 

Full seam intersection of seam V has been occurred in 214 boreholes. The 

maximum thickness of the seam V is 19.50 metres and its maximum depth of occurrence is 

231.78 metres. The seam is  interbanded and some boreholes contain more  than 1 metre 

inseam dirt bands. The proximate analysis on 60% RH and 40°C of seam V on I100 sample 

shows moisture%, ash% and volatile matter% as 4.3% to 8.1%, 26.4% to 56.4% and 23.8% 

to 28.1%. The GCV varies from 2622 kcal/kg to 4892 kcal/kg. The grade varies from G16 to 
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G9. The general grade is G11 to G14. A total of 222.028 MT of net proved resource has 

been estimated for this seam in this block, which is about 12.04 % of total estimated 

resource of the block.  Out of this, 65.167 MT falls in the G12  band, 55.741 MT in G13 band, 

42.09 in G11 band and 30.273 in G14 band. 

 

 SEAM LOC 2 
 

Full seam intersection of seam LOC 2 has been occurred in 209 boreholes. The 

maximum thickness of the seam LOC 2 is 5.04 metres and its maximum depth of occurrence 

is 246.05 metres. The seam is less interbanded and contains mostly less than 1 metre 

inseam dirt bands except few boreholes. The proximate analysis on 60% RH and 40°C of 

seam LOC 2 on I100 sample shows moisture%, ash% and volatile matter% as 3.9% to 8.6%, 

24.3% to 57.1% and 20.6% to 35.3%.  The GCV varies from 2614 kcal/kg to 5133 kcal/kg. 

The grade varies from G16 to G8. The general grade is G14 to G10.  A total of 25.988 MT of 

net proved resource has been estimated for this seam in this block, which is about 1.41 % of 

total estimated resource of the block.  Out of this, 6.334 MT falls in the G15  band, 5.695 MT 

in G13 band, 5.28 in G12 band, 3.947 in G14 band and 2.752 in G11 band. 

 

SEAM IV 
 

Full seam intersection of seam IV has been occurred in 139 boreholes. The 

maximum thickness of the seam IV is 19.62 metres and its maximum depth of occurrence is 

253.39 metres. The seam is less interbanded and contains mostly less than 1 metre inseam 

dirt bands except few boreholes. The proximate analysis on 60% RH and 40°C of seam IV 

on I100 sample shows moisture%, ash% and volatile matter% as 4.5% to 7.2%, 24.5% to 

49.1% and 22.5% to 32.3%. The GCV varies from 3280 kcal/kg to 5202 kcal/kg. The grade 

varies from  G14 to G7 and the general grade of the seam is G10 to G13.  A total of 153.299 

MT of net proved resource has been estimated for this seam in this block, which is about 

8.31 % of total estimated resource of the block.  Out of this, 50.774 MT falls in the G10  

band, 41.181 MT in G11 band, 39.515 in G21 band and 11.937 in G9 band. 
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SEAM LOCAL 1 
 

Full seam intersection of seam LOCAL 1 has been occurred in 149 boreholes. The 

maximum thickness of the seam LOCAL 1 is 5.32 metres and its maximum depth of 

occurrence is 267.40 metres. The seam is less interbanded and contains mostly less than 1 

metre inseam dirt bands. The proximate analysis on 60% RH and 40°C of seam LOCAL 1 on 

I100 sample shows moisture%, ash% and volatile matter% as 3.8% to 8.1%, 16.1% to 55.4% 

and 21.8% to 34.6%. The GCV varies from 2789 kcal/kg to 5861 kcal/kg. The grade varies 

from  G16 to G5 and the general grade of the seam is G8 to G13. A total of 16.985 MT of net 

proved resource has been estimated for this seam in this block, which is about 0.92 % of 

total estimated resource of the block.  Out of this, 4.435 MT fall in G11 band, 3.387 MT in the 

G9  band, 2.903 MT in G10 band, and 1.672 in G12 band. 

 

SEAM IV+LOC 1 
 

Full seam intersection of seam IV+LOC 1has been occurred in 90 boreholes. The 

maximum thickness of the seam IV+LOC 1 is 24.66 metres and its maximum depth of 

occurrence is 245.80 metres. The seam is less interbanded and contains mostly less than 1 

metre inseam dirt bands except few boreholes. The proximate analysis on 60% RH and 40°C 

of seam IV+LOC 1  on I100 sample shows moisture%, ash% and volatile matter% as 5.0% to 

7.5%, 26.9% to 47.7% and 24.7% to 29.1% respectively.  The grade varies from G14 to G8. 

The general grade is G12 to G9. A total of 92.484 MT of net proved resource has been 

estimated for this seam in this block, which is about 5.02 % of total estimated resource of the 

block.  Out of this, 32.045 MT falls in the G10  band, 25.738 MT in G11 band, 16.198 in G9 

band and 15.302 in G12 band. 

 

SEAM III TOP 
 

Full seam intersection of seam III TOP has been occurred in 58 boreholes. The 

maximum thickness of the seam III TOP is 13.73 metres and its maximum depth of 

occurrence is 278.95 metres. The seam is less interbanded and contains mostly less than 1 

metre inseam dirt bands, except in few boreholes where it contains inseam dirt band of more 

than 1 metre thickness. The proximate analysis on 60% RH and 40°C of seam III TOP on I100 

sample shows moisture%, ash% and volatile matter% as 4.8% to 7.6%, 21.1% to 44.5% and 
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25.2 to 28.1 respectively. The GCV varies from 3640 kcal/kg to 5464 kcal/kg. The grade 

varies from G7 to G13. The general grade is G9 to G12.  A total of 61.76 MT of net proved 

resource has been estimated for this seam in this block, which is about 3.35 % of total 

estimated resource of the block.  Out of this, 23.159 MT falls in the G10  band, 16.481 MT in 

G11 band and 14.346 in G9 band. 

 

SEAM III BOTTOM 
 

Full seam intersection of seam III BOTTOM has been occurred in 58 boreholes. The 

maximum thickness of the seam III BOTTOM is 5.75 metres and its maximum depth of 

occurrence is 291.61 metres. The seam is less interbanded and practically devoid of more 

than 1 metre dirt band except few boreholes where the inseam dirt band thickness exceeds 1 

m. The proximate analysis on 60% RH and 40°C of seam III BOTTOM on I100 sample 

shows moisture%, ash% and volatile matter% as 4.0% to 7.5%, 21.0% to 53.0% and 20.9% 

to 31.4% respectively. The GCV varies from 2972 kcal/kg to 5575 kcal/kg. The grade varies 

from G6 to G15. The general grade is G8 to G11. A total of 16.853 MT of net proved 

resource has been estimated for this seam in this block, which is about 0.91 % of total 

estimated resource of the block.  Out of this, 5.645 MT falls in the G10  band, 5.271 MT in 

G10 band and 3.113 in G11 band. 

 

 SEAM III COMBINED 
 

 

Full seam intersection of seam III BOTTOM has been occurred in 192 boreholes. 

The maximum thickness of the seam III COMB 16.84 metres and its maximum depth of 

occurrence is 272.42 metres. The seam is less interbanded and practically devoid of more 

than 1 metre dirt band except few boreholes where the inseam dirt band thickness exceeds 1 

m. The proximate analysis on 60% RH and 40°C of seam III BOTTOM on I100 sample 

shows moisture%, ash% and volatile matter% as 3.8% to 6.9%, 22.9% to 47.8% and 24.6% 

to 29.9% respectively. The GCV varies from 3431 kcal/kg to 5425 kcal/kg. The grade varies 

from G7 to G13. The general grade is G8 to G11. A total of 174.704 MT of net proved 

resource has been estimated for this seam in this block, which is about 9.47 % of total 

estimated resource of the block.  Out of this, 60.947 MT falls in the G10  band, 50.048 MT in 

G8 band, 35.869 in G11 band and 19.947 in G18 band. 
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          SEAM II TOP 
 

 

Full seam intersection of seam II TOP has been occurred in 161 boreholes. The 

maximum thickness of the seam II TOP is 44.99 metres and its maximum depth of 

occurrence is 304.08 metres. The seam is highly interbanded and contains  non cumbustable 

dirt bands upto 14% of its thickness. The proximate analysis on 60% RH and 40°C of seam II 

TOP on I100 sample shows moisture, ash and volatile matter as 4.4% to 6.3%, 26.9% to 

43.9%  and 23.9% to 27.4% respectively. The GCV varies from 3745 kcal/kg to 5107 kcal/kg. 

The grade varies from G8 to G12. The general grade is G9 to G11. A total of 512.243 MT of 

net proved resource has been estimated for this seam in this block, which is about 27.78 % 

of total estimated resource of the block.  Out of this, 232.601 MT falls in the G10  band, 

148.352 MT in G11 band, 108.687 in G9 band and 22.603 in G12 band. 

 

SEAM II BOTTOM 
 

 

Full seam intersection of seam II BOTTOM has been occurred in 136 boreholes. 

The maximum thickness of the seam II BOTTOM is 5.86 metres and its maximum depth of 

occurrence is 335.75 metres. The seam has upto 5 numbers of inseam dirt bands which 

constitutes about 39% of it’s thickness. The proximate analysis on 60% RH and 40°C of 

seam II BOTTOM on I100 sample shows moisture%, ash% and volatile matter% as 2.8% to 

6.0% and 28.8% to 54.2% respectively. The GCV varies from 2238 kcal/kg to 5645 kcal/kg. 

The grade varies from G6 to G17 to E. The general grade is G9 to G13. A total of 27.172 MT 

of net proved resource has been estimated for this seam in this block, which is about 1.47 % 

of total estimated resource of the block.  Out of this, 8.991 MT falls in the G10 band, 5.076 

MT in G12 band and 3.281 in G9 band. 

 

SEAM II COMB 
 

Full seam intersection of seam II COMB has been occurred in 81 boreholes. The 

maximum thickness of the seam II COMB is 49.61 metres and its maximum depth of 

occurrence is 288.35 metres. The seam has upto 22 numbers of inseam dirt bands which 

constitutes about 16% of it’s thickness. The proximate analysis on 60% RH and 40°C of 

seam II COMB on I100 sample shows moisture%, ash% and volatile matter% as 4.2% to 

6.0%, 24.1% to 43.6% and 23.6% to 26.1% respectively. The GCV varies from 3750 kcal/kg 
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to 5414 kcal/kg. The grade varies from G7 to G112 to E. The general grade is G9 to G12.  A 

total of 231.358 MT of net proved resource has been estimated for this seam in this block, 

which is about 12.55 % of total estimated resource of the block.  Out of this, 117.971 MT falls 

in the G11  band, 38.01 MT in G10 band, 36.722 in G9 band and 24.708 in G12 band. 

 

COAL RESOURCE ESTIMATION - COAL BEARING AREA OF THE 
BLOCK 

              

 The integrated block covers an area of 14.55 sq. kms. The correlation of coal seams 

in this integrated block has been established in accordance with that established in the 

earlier prepared GRs on Bhubaneswari, Arkhapal-A and Sakhigopal-A Blocks with minor 

modifications.  The minor modification is due to recent change in the norms of inclusion of 

Low Carbonaceous Shale having ash plus moisture percentage of 65 within the seam.  

Seam II BOT to XV occurring in Barakar Formation are considered potential for quarriable 

prospect and the exploration was carried out for proving resreve upto seam II BOT.  

However, information on Seam-I is limited in this integrated block as only 26 boreholes have 

been drilled in Karharbari formation.  The study on Seam-I needs further detailed exploration. 

In this block altogether 31 distinct splits/combination of Barakar Formation, including 4 local 

seams in ascending order viz,  Seam-II BOT, II COMB, II TOP, L0, III BOT, III COMB,  III 

TOP, Loc 1, IV+Loc 1, IV, Loc 2, V, Loc 3, VI A TOP, VI A, VI A BOT, VI B TOP, VI B BOT, 

VII, VIII TOP, VIII BOT,  IX,  X, XI TOP, XI BOT, XII TOP, XII BOT,  XIII TOP, XIII BOT, XIV, 

and XV.  Out of these, 1 local coal seam L0 has been identified as either not so potential or 

having localized development and hence, is not dealt in detail.  The remaining 30 coal seams 

of Barakar Formation from seams II BOT to XV including three locals Loc 1, Loc 2, Loc 3 are 

studied and assessed in detail in the present report. 

 

 Seam folio plans showing block boundary, seam incrops, effective thickness, in-

seam dirt band if any, iso-chors and iso-grads (GCV band based) on I100 samples were 

generated and plotted through MINEX 6.4.2 software and have been used as base for 

estimation of coal resources and also the volume of coal having less than 1 metre thickness, 

ungraded coal as well as inseam dirt bands. For different Grade bands of coal, different input 

of prescribed specific gravity were taken in database. The intersections of all the grids such 

as effective thickness, GCV and inseam dirt band with limit of seam thickness of 1m and 

above, seam incrop, fault and block boundary were taken as input data and put in database 

of MINEX through Seam Model /Detailed Resources Reporting operations menu of MINEX 
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6.4.2 software. From the above operation, seam-wise, grade-band wise total area of each 

seam, total coal volume, Gross coal resource and total volume of waste were calculated and 

output obtained on CSV format. The CSV data were further brought to EXCEL format and 

different tables were prepared as per requirement. A 10 % deduction has been made to 

account for unforeseen geological disturbances from Gross Proved Resource to obtain Net 

Proved Resources of the seams. Net Proved Geological Resources is shown in Figure 2.2. 

 

QUALITY OF COAL SEAMS 
 

            The coal seams occurring in this integrated block are interbanded in nature. The 

coal is generally having high moisture, high ash and high volatile matter contents and 

belongs to sub-bituminous rank under non-coking coal category. Moisture %, Ash% and 

VM% on 60% RH & 40oC generally vary between 2.8–10.7 %, 11-65 % and 18-35 % 

respectively on I100 samples. Generally the grade of the coal seams varies from G9 - G12. 

 

COAL RESERVES  
 

 Altogether 30 no. of coal seams of Barakar Formation, in descending order. The 

Barakar seams viz., II BOT to XV have been considered for OC potentiality. The major 

contribution of reserves comes from the seams viz., II TOP, II COMB, V, III COMB, IV, 

IV+LOC 1 & VII.   For the Karharbari seams the reserves has not been estimated due to the 

scanty of data.  A total of 1843.989 MT of Net Proved resource have been estimated for 

entire block. Out of this, some of the coal resources have already been mined out through 

Bhubaneswari OCP. The Barakar seams viz., II BOT to XV have been considered for OC 

potentiality. The major contribution of reserves comes from the seams viz., II TOP, II COMB, 

V, III COMB, IV, IV+LOC 1 & VII.   For the Karharbari seams the reserves has not been 

estimated due to the scanty of data.   

 

The resources are estimated for the entire block and placed under Proved category, 

and net Proved resource after making 10 % deduction from the gross Resource. Seam wise, 

GCV grade/band-wise and depth wise coal Resources are calculated. 
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           STRIPPING RATIO 
            

  As such, volumes of total waste of 1713.8976 million cubic metres are worked out 

against total net proved coal resources of 1843.989 million tonnes with resultant Stripping 

Ratio around 0.9 cubic meters of waste per tonne of coal upto seam II BOT/II COMB for 

integrated block 
 

 
 
Figure 2: Seam-wise, Grade-wise Net Proved Geological Resources of Bhubaneswari, 
Arkhapal A & Sakhigopal A blocks, Talcher Coalfield 

 

OVERBURDEN 
 

The overburden consists of soil, weathered mantle and argillaceous as well as 

arenaceous rocks. The parting between two seams consists of argillaceous and arenaceous 

rocks with thin coal /carbonaceous bands. Broadly, the overburden and parting  above seam II 

BOT has been divided into 5 categories as follows: 
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i) Soil, weathered mantle and overburden above all the seams which incrop within 

the block. 

ii) Parting between respective seam and next lower seam from XV to II BOT/II 

COMB in descending order. 

iii) Volume of dirt bands of above 1 meter thickness occurring within coal seams 

has been added to the overburden /parting lying above. 

 

iv) Volume of unworkable coal seams having thickness less than 1 meter. 

v) Volume of ungraded coal (GCV ≤ 2200 K.cal /kg). 

 

Overburden/waste for integrated block have been estimated to assess the stripping ratio and to 

take as an input for project planning.  Following methodology has been adopted for estimation 

of overburden above all the seams and parting for respective coal seams upto seam II BOT/II 

COMB in descending order (Figure 3).  

 
Figure 3: Detail of Total Waste Upto Seam II COMB, for Bhubaneswari, Arkhapal A & 
Sakhigopal A blocks, Talcher Coalfield 
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 Particulars  Details 
2.2.3 Geological Block Area “Ha” 1674.71 Ha (Integrated block) 

2.2.4 
Status of Exploration of the 
block 

GR of Integrated Bhubaneswari, Arkhapal-A and 
Sakhigopal-A block was submitted in December 2016. 

2.2.5 
Area covered by ‘detailed’ 
exploration within the block 
(sq.km) 

Approx. Area = 17 sq.km. 

2.2.6 
Whether entire lease area 
has been covered by 
‘detailed’ exploration 

Yes 

2.2.7 
No. of boreholes drilled 
within the block 

Total boreholes drilled: 324 nos. 
Drill Meterage: 68224.10 m 

2.2.8 

Whether any further 
exploration/study is required 
or suggested and time frame 
in which it is to be completed 

No 

2.2.9 
Year wise future programme 
of exploration  NA 

2.2.10 
Overall borehole density 
within the block (no./sq.km) Integrated block – 22 (approx.) 

2.2.11 
No of seams available as 
per GR (Geological Report) 

31 

2.2.12 
Seams not considered for 
Mining with Reasons 

Reserves have been estimated for all twenty-nine coal 
seams/splits. 

2.2.13 Dip of the seam 

 The strata dips southerly at 2°– 7°  
Gradient: (1 in 8 to 1 in 30) 

 North of F1-F1, it dips towards north, and 
 In the south, it dips towards south.  
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2.2.15 

 
Methodology of reserves 
estimation (also mention if 
any software package has 
been used). 

 Basic Assumptions & Norms Followed : 
1) In seam dirt bands of 1m and above thickness 

have been excluded from the thickness of the 

coal seams and considered as Intra-seam burden 

for which separate Iso-dirt bands have        been 

 drawn in respective seam Folio plans for 

estimating volume of in seam overburden. 

2) Coal seam having minimum 1m thickness & 

consistent development has been considered for 

reserves estimation.  

3) Seams/sections having less than (<) 1m 

thickness have been accounted for OB above the 

corresponding seam. 

4) Normally, two coal seams or splits are considered 

separate if the intervening parting is 1m and 

more. However, depending upon regional 

continuity of the intervening parting the splits 

having even < 1m. Parting (at places) has also 

been considered as separate seams. 

5) Reserves have been estimated on I100 basis for 

full thickness as well as for incrop zones 

separately.  

6) All the reserves of coal seams from II BOT to 

seam XV (in ascending order) have been placed 

under ‘proved category’. 

7) Specific gravity for each grade has been 

calculated by using the following formula. 

  Sp. Gr. = 1.29 + 0.01 x Ash 

8) Useful heal value (UHV) has been calculated by 

the following formulae. 

  UHV = 8900 – 138 (Ash+Moisture) 

9) Coal seam with UHV 1300 K.cal./Kg or less has 

been placed under upgraded category.  
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2.2.16 Average GCV of the total 
block 

F (in UHV) – contributes 46% of total coal grade 
(Tentative weighted average GCV:  G11)  

2.2.17 Gross Geological Reserve of 
the block “Mte” 

Total Block 2048.87 

Projectised Area 465.73 

2.2.18 Net Geological Reserve of 
the block “Mte” 

Total Block 1843.98 

Projectised Area 419.15 

2.2.20 
Mineable Reserve of the 
block “Mte” (Projectised 
Area) 

396.52 

2.2.21 
Corresponding extractable 
reserve of the block “Mte” 
(Projectised Area) 

396.52 

2.2.22 Percentage of 
Extraction(Projectised Area) 85.14 

2.2.23 
Reserve already depleted 
(Base date of Mining Plan) 
(Projectised Area) 

272.06 

2.2.24 
 
 

Balance Reserve (as on 
Base Date) (Projectised 
Area) 

 
124.46 
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Chapter – 3 

MINING 
 Particulars  Details 
3.1 MINING METHOD 

3.1.1 Existing method of mining if the mine 
is under operation 

Opencast (OC) mining (shovel-dumper mining 
for overburden (OB)/parting, surface miner, 
FEL and truck/ dumper for coal extraction), all 
the mining operations are being done through 
outsourcing. 
 

3.1.2 
Proposed method of mining with 
justification on suitability of method 
of mining 

The same method will be continued. 

The proposed mining block represents the 
presence of moderately flat multiple coal seams 
with intermediate varying parting. Thick seams 
occur at shallow depth in more expansive areas 
having power-grade coal reserves. So this will 
make the project most viable by adopting the 
opencast mining method. 
 
OB REMOVAL: 
The shovel-dumper mining method is adopted for 
overburden removal. This is very flexible and 
offers convenient mining operations to deal with 
sudden occurrences of unworkable or poor quality 
patches and changes of floor position due to 
repeated faulting and varying seam gradient and 
thickness. It also offers flexibility for an easy 
transition to any other technology or equipment 
configuration. 
 
COAL EXTRACTION: 
Coal seams are mostly thick with varying 
intermediate bands. Surface miners and front-end 
loader and dumper will be mostly used to extract 
coal from major seams. Surface miners will work 
in the windrowing method as per current practice. 
 
Thin horizons of both coal and partings are 
proposed to be ripped, dozed, and loaded by 
Front-End-Loaders onto trucks/dumpers. 
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3.1.3 Coal production capacity proposed 
“Mtpa” 30 

3.1.4 Justification for optimization Coal 
production capacity 

Considering available strike length, the thickness 
of seams and dumping requirement capacity of 
30 Mty is justified. 

3.1.5 Calendar year from which the 
production will start Running Mine 

3.1.6 Year of Achieving rated production Year-1 (Working mine) 

3.1.7 Coal production plan “MT” OC (opencast mining) - Proposed ; 
UG (Underground mining) – Not proposed. 

  

Year Coal Production Schedule OB 
“Mcum” 

RH 
“Mcum” 

SR 
“cum/t” 

Year of 
Operation 

Calendar 
Year UG OC Total    

Yr-1 2022-23 - 30.00 30.00 32.00 23.00 1.83 
Yr-2 2023-24 - 30.00 60.00 32.00 24.00 1.87 
Yr-3 2024-25 - 30.00 90.00 32.00 7.99 1.33 
Yr-4 2025-26 - 28.00 118.00 30.00 0.00 1.07 
Yr-5 2026-27 - 6.46 124.46 5.43 0.00 0.84 

TOTAL   124.46  131.43 54.99 1.50 
 

3.1.8 Peak/Rated Capacity 30 
 - By OC 30 
 - By UG NA 
 - Overall 30 
3.1.9 Life of the mine: 5 (as of 01.04.2022*) 
 - By OC 5 
 - By UG NA 
 - Overall 5 

3.1.10 

Whether the proposed external OB 
dumpsite is coal/lignite bearing: If so, 
whether coal/lignite below the waste 
disposal area is extractable 

100% Internal dumping only. 
No External dumping is proposed. 

3.1.11 

Whether negative proving for 
coal/lignite in the proposed site for 
OB dump/ infrastructure has been 
done 

NA 
No External dumping. 
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3.1.12 Results of any investigation carried 
out for scientific mining, conservation 
of minerals and protection of 
environment; future proposals 

No 
 

3.1.13 Type of Equipment/ HEMM proposed Mining is continuing with total Outsourcing 
variant, the variant approved for the PR. 

 

3.2     CHOICE OF TECHNOLOGY 
  

 The proposed mining block represents the presence of multiple coal seams with 

intermediate varying partings. Seams occur in wide areas having power-grade coal reserves. 

So this will make the project most viable by adopting the opencast mining method. 

  

              The geological exploration has established 13 coal seams of Barakar formation for 

opencast quarrying, including 3 local seams, occurring as 22 distinct splits, viz. Seam II Bot, 

II Top, II Comb, III Bot, III Top, III Comb, L1, IV, IVL1, L2, V, L3, VIAB, VIAT, VIBB, VIBT, VII, 

VIII Top, VIII Bot, IX, X, XI Bot and XI Top occurring in ascending order. The block is 

traversed by altogether 25 faults. Fault F1-F1 traverses midway through the block dividing 

the block into two sectors, with throw varying from 8-120m. 

 
3.3      MINE BOUNDARIES 

  
       The total area of this integrated coal block of Bhubaneswari, Sakhigopal-A & 

Arkhapal-A is 14.55 sq. km. As per the earlier approved mining plan, mine excavation was 

limited to the Bhubaneswari coal block & some part of the Subhadra east coal block. Now 

MCL has advised viding e-office note E543918 to expand the mine boundary further north in 

Arkhapal-A coal block in the area where external dumping has been done. As per the earlier 

approved mining plan, this proposed expansion area was marked for external dumping, and 

the same was done in the initial days of operation. This northern area is a downthrown area 

where coal is marginally deep-seated due to the occurrence of a fault. MCL has advised 

extending the mine excavation boundary towards the north and extracting coal below this 

external dump after rehandling the same. This external dump is within the mine lease area. 

Mine Lease Area has been taken from the “EC Plan of Bhubaneswari OCP” supplied by the 

concerned Project office on 01.11.2021. 
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 Revised mine excavation boundaries have been fixed as described below: 
 
 Based on the criteria explained above, mine boundaries adopted are summarised 

below (ref. plate MIN-I). 

 
North : Fault F1 – F1 and over the part where Arkhapal-A block is being 

taken, the surface boundary is fixed after leaving a surface barrier 
of 60 m against Bangaru jhor and leaving a safety zone of 7.5m 
against North of Arkhapal-Srirampur, a non-CIL block. 

 East : The boundary is aligned from the borehole no. CTAR-177 and 
CMTL-042. 

South : The floor boundary is the Northern boundary of Lingaraj block 
and part of the northern boundary of Ananta Extn. Block. The 
surface boundary is projected correspondingly. 

West : About 300m west of geological block boundary, near borehole 
METAX-43 (same as in approved PR, 20 Mty. 

 
3.4       RESERVES AND STRIPPING RATIO 
 

            It is estimated that 124.46 Mt of mineable coal would be available for extraction as 
on 01.04.2022.  
 

  Correspondingly, the overburden to be removed is estimated as 131.43 Mcum. 

Additionally, a total volume of 36.99 Mcum of overburden lying as an External dump over 

Arkhapal-A Block and 18.00 Mcum of backfill dump is to be rehandled for the quarry 

extension back to the proposed internal dump of the Extension quarry. Thus the total 

overburden to be removed and rehandled amounts to 186.42 Mcum. The overall stripping 

ratio works out to 1.50 cum/t.  

 Also, 109.55 Mcum of internal dump (as on 01.04.2022) is lying on the worked-out 

portion of Bhubaneswari expansion quarry.  

 

 The total mineable coal within the mine boundaries explained in section 3.4 is 
estimated as 124.46 Mt with corresponding total overburden of 186.42 Mcum. The 
stripping ratio of the proposed mine will be 1.50 cum/t as on 01.04.2022.  
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It may be mentioned here that mineable reserve is arrived at after a 10% deduction from the 

Gross Geological reserves (to arrive at the Net Geological reserve) and after considering 

suitable deduction for mining losses.  So, actual reserve realization during mining may vary 

compared to the estimated mineable reserves due to geological uncertainty and mining 

methods. Losses due to mining and geological uncertainty may be reviewed during actual 

mining operations if the mine is operated through outsourcing means. 

Table - 3.1 
The break-up of total Overburden handling 

Sl.  Overburden (OB) Details Measured vol. (Mcum) 

1. Insitu-OB for the proposed mine life 131.43 

2. 
Rehandling of External OB (existing at the northern patch of 
Arkhapal-A Block)* 
*Quantity of overburnden dump as measured by Project Authrority 

36.99 

3. Rehandling of Internal backfilled OB (Northern Quarry part 
adjacent to the existing external dump for quarry expansion) 18.00 

Total overburden volume to be handled (Million cubic metres-Mcum) 186.42 

  
3.4.1    SPECIFIC GRAVITY 
  
           As already mentioned, grade-wise specific gravities are adopted to calculate coal 
quantity and are detailed in table 3.2. 
  

Table - 3.2 
Grade wise specific gravity of coal 

Grade of coal Specific Gravity 
G1 1.33 
G2 1.41 
G3 1.43 
G4 1.47 
G5 1.50 
G6 1.53 
G7 1.57 
G8 1.60 
G9 1.62 
G10 1.66 
G11 1.70 
G12 1.72 
G13 1.75 
G14 1.78 
G15 1.82 
G16 1.86 
G17 1.88 
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i) Net Geological Reserve as given in Chapter-2 has been arrived after providing 

10 % loss on Gross Reserve to account for geological uncertainties.  
 

ii) Due to multiple seams of different thicknesses and in-seam bands of more 

than 1 m thickness, Mining Loss has been estimated for each seam 

separately to arrive at Mineable Coal Reserve.  
 

3.4.2    MINING LOSSES 
 

 Seam-wise mining losses are calculated based on the average thickness of the coal 

seam and presence of thick bands (>1m). A deduction has been made from net geological 

coal to calculate mineable coal based on these assessed losses.  Details of seam-wise 

mining losses adopted are given in table 3.3. 

Table - 3.3 
Seam-wise mining losses 

 
 Seam Mining Loss (%) 
Seam IIBOT 14 
Seam IITOP 2 
Seam II Comb 2 
Seam IIIBOT 3 
Seam IIITOP 3 
Seam III Comb 3 
Seam L 1 29 
Seam IV 4.5 
Seam IVL1 4.5 
Seam L 2 29 
Seam V 4 
Seam L 3 29 
Seam VIABOT 6.5 
Seam VIATOP 6.5 
Seam VIBBOT 6.5 
Seam VIBTOP 6.5 
Seam VII 6.5 
Seam VIIIBOT 15 
Seam VIIITOP 15 
Seam IX 10 
Seam X 16 
Seam XIBOT 12 
Seam XITOP 12 
Seam XIIBOT 12 
Seam XIITOP 12 
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3.5      ANNUAL TARGET AND LIFE 
    

       An annual target of 30 Mt is proposed. At the targeted capacity, the balance mine 

life would be 5 years for the revised excavation area. 

 

 3.6      GEO-MINING CHARACTERISTICS 
 

 The block is about 6.3 km along strike (East-West) and 2.4 km along with the dip 

(South-North). The remaining two blocks, Ananta Extn. Block and Subhadra East block 

already form a part of approved Bhubaneswari OC Project, 20 Mty. Further, on the eastern 

part, the southern batter of the quarry falls in Lingaraj block.  Geo-mining characteristics of 

the proposed quarry are given in table 3.4. 

 

Table - 3.4 
Geo-mining Characteristics (Including mined out area) 

 

Sl. Particulars Unit As per Expn. 
Project (30 Mty) 

 1. Area   
i) Along floor (Total) ha 425.925 
ii) Along surface(Total) ha 614.722 
2. Mineable Reserve* Mt 124.46 
3. Overburden* Mcum 186.42 
4. Stripping ratio* m3/t 1.50 
5. Annual  production  Mt 30 
6. Life of quarry*  year 5 

7(a) Strike length along floor   
       i)  Minimum m 189.86 
       ii) Maximum m 2100 
7(b) Strike length along surface   

       i) Minimum                                                                                                                                 550.54   
       ii) Maximum                                                                                                                                   2400      

8. Depth of quarry  
i) Minimum m 97.99 
ii) Maximum m 217.50 
9. Avg. seam thickness m 95.30 
10. Gradient - 2° – 7° 
11. Quarry perimeter  Total m 11858.70 

 

*balance life as on 01.04.2022 
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             GEOLOGICAL DISTURBANCES 
 

 The block is traversed by altogether 25 faults, viz. F1-F1 to F25-F25, of which seven 

nos. throw northerly, and the rest throw southerly. They are trending east-west and 

northwest-southeast. One major east-west trending fault, F1-F1, almost cuts across the block 

in the central section, dipping towards the north and has a varying throw of around 150 m to 

10 m. This fault divides the block into two sectors, i.e., north of F1-F1 and south of F1-F1. 

One other major fault, F24-F24 is on the southern boundary with throw varying from 180m to 

almost nil within a short distance. While seven nos. of faults throw northerly with slight 

variations, rest 18 throw southerly with minor variations. Except faults F1-F1, F10-F10 & F24-

F24, rest of the faults have low to the medium magnitude of throw. 

 
3.7      OPENING OF DEPOSIT AND SEQUENCE OF WORKING 

 
 The top-soil is proposed to be removed and stacked either in temporary storage 

areas or directly transported to a backfilled area and leveled for reclamation. Coal is 

proposed to be excavated by deploying a surface miner and a combination of Front End 

Loader (FEL) and rear dumpers.  
 

 In the original approved PR, an access trench for the main quarry had been 

proposed from the southwestern end of the quarry. The main haul road is proposed to be 

advanced straight along the (approx.) dip direction of the quarry, generally parallel to the 

southern floor boundary of the final quarry.  

 

 In the previous MP&MCP of Bhubaneswari OCP, Revision-1, the quarry extension is 

proposed over the northern patch in the Arkhapal-A block. A new access trench was 

proposed in the south of CMTL-168 from the surface RL of 87.0 m through the western and 

northern batter touching the floor at − 60 mRL. For Revision-2, the working quarry has to be 

extended over the easatern part to take the forest area and the left-out area due to forest, the 

new extension area is aligned by the borehole no. CTAR-177 and CMTL-042. 
 

 For coal deposits in the block under consideration, surface miner-pay loader-dump 

truck mining is being proposed. In the earlier approved report, a shovel dumper mining 

system was proposed to remove OB above the seams.  The same is to continue.  
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 Operation of the surface miner is found to be successful and environment friendly as 

it does not require drilling, blasting, and crushing of coal. It is proposed that surface miners 

will do the total coal production of 30 Mty. The total extraction of coal will be done through an 

outsourcing agency as per existing practice. 

 

 Top overburden above various seams will be continued to be removed by shovel 

dumper method through existing outsourcing agency. 

 

3.8      MINING SYSTEM 

 
 Benches will be aligned along the general strike. The bench floor should follow its 

own seam floor/roof or that of an adjacent seam. Main bench parameters for the above-

mentioned types of equipment are: 

Working Coal bench width will be kept at a minimum width of 50 m for surface miner 

operations. 

Working angle :  70° with horizontal for individual working bench. 

 Again, bench dimensions may vary with different equipment deployed. 

 

3.9     HEMM CONFIGURATION 

  The approved variants for working the proposed mine is, 

 

 Coal production and overburden removal by outsourcing means, by the 

approved variant. 

 

3.10   DUMPING AND EMBANKMENT 
      
      The initial overburden has been dumped externally during earlier mining operations 

as per the approved Project report towards the north of the mine boundary. This external 

dump area is the coal-bearing area of Arkhapal-A block, where the coal is deep-seated due 

to a downthrown fault, and the remaining overburden has been dumped internally. At 

present, the working mine has many patches of the void that are being filled up by 

overburden removed from existing benches. 
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       Keeping in view the Bangaru Jhor Nala flowing eastwardly adjacent to Arkhapal-A block 

on its north, provision of an embankment to protect the mine from water ingress has been 

made. The embankment has been made 3 meters above the Highest Flood Level (HFL) of 

the adjacent water body, i.e., the Nala. The HFL, as indicated in the Working Plan of the 

quarry dated 01.10.2021, is 84.65 MRL (Base year given – August 1974). The embankment 

has been proposed with slopes of 1:3 on the Nala side and 1:2 on the quarry side. The top of 

the embankment is proposed to have 5-meter wide road. This embankment is proposed with 

the overburden removed from the quarry, consuming a total volume of 0.36 Million cubic 

meters (Mcum). The construction of embankment must be completed by year-1. It is also 

recommended that regular monitoring of the embankment should be carried out. While 

preparing the embankment, due safety statutory compliances shall be adhered to.   

                In the present working quarry, the overburden removed from the first year will be 

dumped internally over the existing quarry and void created by the mine advancement. The 

total volume of in-situ overburden removed corresponding to the total production of 124.46 Mt 

is 131.43 Mcum. Again the External and Internal Dumps lying over the quarry area is        

36.99 Mcum (to be rehandled back to the proposed internal dump of the Expansion quarry) 

and 109.55 Mcum respectively. In addition to the external dump rehandling, a measured 

volume of 18.00 Mcum of the northern backfilled part adjacent to the external dump is to be 

rehandled for the quarry extension over the northern patch of the Arkhapal-A block. 

 
 The calendar program of dumping/backfilling is given in Table-3.5. The table shows 

the break-up of the in situ volume of overburden (131.43 Mcum) along with the rehandled 

volume of External dump (36.99 Mcum) and the internal backfilled portion (18.00 Mcum). In 

the initial years of working, around 33.0 Mcum of overburden will have to be accommodated 

within the existing void of quarry or Ananta Expn OCP. This dumping may be accommodated 

inside the internal dump of existing quarry, depending upon the evacuation of Hensmul 

Village and Sahara sahi basti. This amount may vary as per actual void availability in 

Bhubaneswari OCP. It is assessed that the total accommodation capacity of the final stage is 

265.97 Mcum, including 109.55 Mcum of the existing backfill. Accordingly, the calendar 

program of dumping proposes the distribution of overburden removed to over Bhubaneswari 

OCP (Internal Dump 1) and Bhubaneswari OCP*/Ananta Expn. OCP (Internal Dump 2). 

             Therefore, strategically the extra load of External OB Dump of 36.99 Mcum over 

Arkhapal-A block is to be shared by the backfilling space of Ananta Expansion OCP or inside 
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the Bhubaneswari OCP Expn quarry (depending upon the void availability), over which 33.00 

Mcum will have to be moved in the initial years to avoid the shortage of internal dumping 

space area mostly during year 1 and year 2. The  Remainder rehandled volume of 3.99 

Mcum of External dump and 18.00 Mcum of Internal dump is to be fully accommodated in 

Bhubaneswari OCP’s void itself. 

  

Mine stage, including dumps during Year 1, Year 3, and Final stage dump plan of operation 

are shown in Plate Nos. MIN-III, MIN-IV, and MIN-V respectively. Final stage excavation 

Plan is shown in Plate No. MIN-I. 
 

Table-3.5 
Calendar Programme of Backfilling 

Year of 
Operation 

Programmed 
total coal 
(Yearly) 

Programmed 
total OB 
(Yearly) 

OB to 
Internal Dump 1 

(Yearly) 

OB to 
Internal Dump 2 

(Yearly) 

Year 1 30.00 55.00 37.00 18.00 

Year 2 30.00 56.00 41.00 15.00 

Year 3 30.00 39.99 39.99 0.00 

Year 4 28.00 30.00 30.00 0.00 

Year 5 6.46 5.43 5.43 0.00 

Total : 124.46 186.42 153.42 33.00 

 

3.11     DRILLING AND BLASTING 
 
 Overburden and parting are to be drilled and blasted before excavation. Coal is to 

be mined using blast free method. Drilling and blasting parameters are to be arrived after 

conducting a series of trial blasts.  However, the following blasting pattern is tentatively 

suggested based on the assumed powder factors of 0.35 kg/cum for OB and is given in 

Table-3.6. 

 
Table – 3.6 

Blasting pattern 

Description Bench height Blasting pattern 

Overburden 10-15m 9m x 7.5m 
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3.12   CALENDAR PROGRAMME OF EXCAVATION 

   
          It is already a working mine, and the proposed quarry extension is over the eastern 

side of the Bhubaneswari Block. To continue with the production of 30 Mty, the evacuation of 

villages and the forest clearance of 20.383 Ha are to be done at the earliest possible. 

 The yearly schedule of overburden removal and coal extraction is based on sector-

wise quantities of coal and overburden. Year-wise schedules of coal production and 

overburden removal and stripping ratio are given in Table nos. 3.7 and 3.8. Mine capacity is 

30.0 Mty. It is envisaged that the production of 30 Mty can be achieved under present geo-

mining conditions.  
 

Table – 3.7 
Production Programme 

YEAR Coal(Mt) OB (Mcum) SR(cum/t) 

Year 1 (2022-23) 30.00 55.00 1.83 

Year 2 (2023-24) 30.00 56.00 1.87 

Year 3 (2024-25) 30.00 39.99 1.33 

Year 4 (2025-26) 28.00 30.00 1.07 

Year 5 (2026-27) 6.46 5.43 0.84 

TOTAL 124.46 186.42 1.50 
 

 

Table – 3.8 
Production Program 

Year Coal(Mt) Insitu OB 
(Mcum) 

Rehandling 
(Mcum) 

TOTAL OB 
(Mcum) 

SR 
(cum/t) 

Year 1 (2022-23) 30.00 32.00 23.00 55.00 1.83 

Year 2 (2023-24) 30.00 32.00 24.00 56.00 1.87 

Year 3 (2024-25) 30.00 32.00 7.99 39.99 1.33 

Year 4 (2025-26) 28.00 30.00 0.00 30.00 1.07 

Year 5 (2026-27) 6.46 5.43 0.00 5.43 0.84 

TOTAL : 124.46 131.43 54.99 186.42 1.50 

             The above calendar programme is subject to timely possession of land, forestry 

clearance/ EMP clearance/ R & R etc.  
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 Chapter - 4  
SAFETY MANAGEMENT 

 
4.1 SAFETY MANAGEMENT  
 

 The opencast mining operation, in general, is associated with several hazards/risks. 

Some of the various anticipated sources of danger are enumerated as under:  

 

 Slope failure.  
 
 Dangers due to handling and use of explosives and accidents due to fly-rocks 

and air-blasts following a faulty heavy blast. 
 
 Hazards associated with use of electricity. 
 
 Accidents due to unruly operation of HEMM. 
 
 Dust hazards. 
 
 Fire hazards due to spontaneous heating of coal in stockpiles and exposed 

benches. 
 
 Fire hazards in stores & workshops where inflammable & highly inflammable 

materials are stored or used. 
 
 Danger of inundation from surface and groundwater. 

 

 Adequate provisions have been made for safe working of the mine in form of design 

of operational systems, provision of safety measures for safe use of explosives, electricity 

and HEMM etc. Sufficient financial provisions have been made under different heads for the 

procurement of necessary safety equipment.  

 

 Adequate skilled and trained manpower has also been provided for compliance with 

safety provisions. Regular training/refresher courses, "on job" training shall be conducted & 

mock rehearsals shall be made to make the workforce conversant with various rules, 

regulations, methods of prevention & combat with hazards. 
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4.1.1 INUNDATION 
 

 Major threat of Inundation is from Bangaru jhor, which flows along the 
northern boundary of the block. Due care should be taken during mining to prevent 
water ingress operations from the higher ground local rivers/reservoir. Embankment 
with a height of three meter above the HFL has been proposed against Bangaru jhor. 
Provisions of coal Mine Regulations shall be followed. There are three sources of water in 

the mine: 

 

i) Surface run-off from the surrounding area and nallah flowing over the 
property: 

 

  Seasonal nallah flowing through the mine should be observed property, as 

also their catchment area. Due to mining operations, the existing drainage pattern will 

be disrupted.  Hence, it is suggested in the PR for re-coursing of surface run-off from 

the catchment area of the nallah through suitable watercourse directed towards the 

Bangaru nallah flowing ultimately to Brahmhani river. 

 

ii) Direct Precipitation 

    Rain Water 
 

a) Garland drains along the periphery of the excavated area of the mine shall 

be provided to stop rainwater from the surface entering into the mine. 

Garland drains shall be kept clean without any obstruction and shall be 

inspected regularly during the monsoon. 

b) All rainwater in the catchment area of the opencast mine shall be 

channelized to gravitate into the main sump constructed in the dip most of 

the mine. An adequate pumping arrangement shall be kept to pump out 

water from the sump to the surface. 

 

iii) Seepage from Strata: There is no danger of inundation due to the make of 

water in the mine while mining coal. The water will gravitate into the sump and 

will be pumped out. 
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4.1.2 DUST SUPPRESSION 
 
 Inventory of Dust Generation Sources 
 

 The likely dust generation sources due to various mining operations in the project    

are envisaged as under: 

 
 Drilling, blasting, excavation, and transportation of overburden material ; 
 
 Drilling, blasting, excavation, crushing, and transportation of run-of-mine 

(ROM) coal; 

 
 Construction and demolition activities like land clearing, material/debris 

storage and handling, etc.; 

 
 Loading of coal at stockpile, reclaiming from pile and movement of vehicle and 

loading equipment; 

 
 Wind erosion; 
 
 Movement of vehicles on haul roads (black topped and non-black topped) for 

transportation of coal and overburden. 
 

 Dust Pollution Control Measures 

 
 Systematic and regular air quality monitoring is necessary to examine the status of 

compliance with the statutory standards and make an accurate assessment of ambient air 

quality.  

 

 The following measures are suggested in the PR to contain the pollution arising out 

of dust emission within limits: 

 

 All the drills are provided with well-designed dust extraction/suppression 

system; 

 

 Blasting operations are designed in such a way so that these produce 

minimum dust; 
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 Effective use of sprinklers and dust suppression units during loading, 

transportation, and handling of ROM/processed coal and overburden; 

 

 Dust extraction/suppression system is proposed in coal handling plant; 

 

 Provision of greenbelt around quarry, industrial and residential areas, and 

avenue plantation along the haul roads on the surface; 

 

 Black-topping of permanent service roads besides proper maintenance, 

wetting the surface by deploying water tankers/sprinklers to reduce dust 

generation from haul roads. 

 
4.1.3 FIRE AND SPONTANEOUS HEATING 
  
 Fire Due to Spontaneous Heating in Coal Benches & Ground Stocks 
 
 The following measures will be taken to avoid spontaneous heating: 

 

a) Coal bench slopes and seam outcrops will be overlain with an impervious 
layer of soil/clay.   

 
b) Treatment of exposed coal seams & outdoor coal stocks with anti-pyrogenic 

substances. 
 
c) Exposure of coal benches for long time shall be avoided. 

 

 Fire in Project Stores and Workshops 

 
 Sufficient provision has been made to prevent fire control in the project store, both 

E&M/HEMM workshops, and sub-stations by installing fire extinguishers of the right type & 

size. Timely inspection and refilling of fire extinguishers will be done.  

 

 The systematic layout of both stores & workshops has been made so that 

inflammable and highly inflammable materials do not come in contact with any spark or 

flame.  An adequate number of cautions in the form of hoardings will be displayed near such 

places. 
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4.1.4 SLOPE STABILITY 
 
 The exposed ends of the coal seams and OB shall be left with a safe slope to avoid 

slope failure and collapse of benches.  Similarly, at the end of the mining operation, a safe 

terminal pit slope is provided to prevent pit failure.  At the design stage, a safe angle of not 

steeper than 40 degrees has been proposed as a quarry slope. Detailed site-specific tests for 

slope stability shall be carried out and site-specific parameters determined. Present provision 

is a broad guideline. Continuous monitoring of working mine slope & dump slope 
should be done with the latest technique & instrument available. All the necessary 
prevalent guidelines of slope monitoring and precautions by a statutory agency 
should be followed. 
      

 Considering the gradient of coal seam (2°- 7°) with local variations in this project 

area, it is proposed to excavate top OB by level slicing. Higher capacity shovels are 

proposed to be deployed for both top overburden and thicker parting removal. Thinner 

partings are proposed to be removed by smaller capacity shovels. Benches will be aligned 

along general strike. Bench floor should follow own seam floor/roof or that of adjacent seam. 

Main bench parameters are given below. 
 
 FOR COAL SEAMS   
 

Coal bench width will be kept at a minimum width of 50m for surface miner   

operations. Bench height and angle should as per guidelines from statutory authority 

& will vary   with equipment size. 

 
 OB DUMP 

 

In the quarry, the overburden removed completely from the first year is to be 

dumped over the existing quarry void created by the mine advancement. The total 

volume of insitu overburden removed corresponding to the total production of 

124.46 Mt is 131.43 Mcum. The external dump lying over the northern part of the 

quarry excavation area is of 36.99 Mm3 and the internal dump is of 18.00 Mcum. 

So, the overburden of 54.99 Mm3 is to be rehandled back into the proposed internal 

dump of the extended quarry. The internal Dump of 109.55 Mm3 is already lying on 

the existing void of the quarry as on 01.04.2022. The total volume of OB 

programmed for the proposed excavation area is of 186.42 Mm3. 
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Overall slope of internal dump is 26o, individual dump tiers will be constructed at a 

maximum height of 30 m at an angle of 37o and a leveled berm of width 30 m is kept 

between individual tiers. The height of each dump may even be kept at a lesser 

height where the dump is near any road or locality. Berm between each dump tier 

should be properly graded, and drains should be provided at toe with proper 

gradient. Fencing may be done near the bottom-most tier to stop unauthorized entry 

near the dump, adequate safety distance on the surface from dump toe should be 

maintained to avoid any accident due to slope failure. 
 

For better stability of internal dumps, it is suggested to rip the mine floor in strips 

before backfilling.  It is suggested to level the dumps and grade them outward 

properly to obviate water accumulation and will be followed by garland drains all 

along the periphery of the dump.  
 

 B) HAZARD AND RISK ASSESSMENT OF OB DUMPS 

 The hazard of OB dump failure is mainly governed by the following factors: 

 1. Height of benches. 

 2. Slope of benches. 

 3. Nature of material. 

 4. Slope of foundation rock. 

 5. Nature of foundation rock. 

 6. Drainage of foundation. 

 7. Depth of groundwater table. 

    

  The following precautions will be taken to reduce the risk of dump failure: 

1.   OB benches will be made of <30 m height in each tier. 

2.   The dumped material shall be allowed to settle at the natural angle of repose 

of the material as prescribed in Reg. 108(2) of CMR, 2017. The spoil bank 

face shall not be retained by artificial means at an angle in excess of its 

natural angle of repose. The angle of repose of individual OB benches will be 

around 37o. 

3.   The topsoil should not be mixed with Overburden (OB) and umped at the 

bottom or middle of the dump. It should be stacked separately and spread at 

the top of the dump for plantation as prescribed in Reg.108 (1) of CMR, 2017. 
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4.   The slope of the ground is kept mild so that it will not have any adverse effect. 

5.   The soil from the foundation ground should be scrapped before starting of OB 

dumping. 

6.   Garland drain to be made around OB dump area to avoid water flow during 

monsoon below the OB dump. 

7.   Ground water table is generally 3-5 m below ground level hence may have no 

adverse impact. 

8.   Leveling, grading and drainage arrangement for top of OB dumps will be done. 

9.   Technical & Biological reclamation will be done. 

10. The remnant or insitu coal rib (barrier) shall not be left unextracted within 

opencast workings. The presence of the rib on the dip-side of the dump acts 

as a barrier. It checks the flow of the collected water near the dump toe and 

the natural flow of dumped material, thereby exerting pressure on the rib, 

ultimately leading to the failure of the rib. The presence of coal pillars in the 

workings may lead to spontaneous heating of the coal and thereby fire in the 

coal pillar. 

11. The OB shall not be dumped in the sump. In unavoidable circumstances, the 

water and slush in the sump shall be cleared up to the hard floor of the pit. 

The hard floor of the pit shall be broken to improve the frictional resistance at 

the base of the dump before starting the dumping. It should be filled with the 

OB consisting of coarse-grained sandstone. It will facilitate the passage of 

water through the dump floor, thus preventing water accumulation at the base 

of the dump. 

12. The water shall not be allowed to accumulate over the dumps. Proper levelling 

of the dumped material should be done. 

13. The backfilled area shall be kept benched, and the distance of any active mine 

workings (faces) from the toe of the bottom-most backfilled face (bench) shall 

not be less than 100 m or height of the OB dump whichever is higher without 

prior permission from this directorate based on scientific study. Blasting shall 

not be carried out within 300 m of the OB dump without prior consent from this 

directorate. 

14. The discontinuous dumping shall be avoided to check water accumulation 

between heaps as far as practicable. The open cracks developed in the 

partially developed ump shall be filled and consolidated with the proper 
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levelling of the benches with the help of a dozer. It will help to reduce the 

dumped material and will minimize the infiltration of water inside the dumps. 

The proper gradient along the benches, top and floor of the dump shall be 

ensured. It will facilitate an effective seepage/flow of water retained in dumps 

and run-off rainwater to the drains to take the same away from the dump. The 

drains should be effectively maintained to divert the drained water away from 

the dump. 
 

4.1.5 HAUL ROAD MAINTENANCE 
 
 For proper haul road maintenance, the following aspects have to be considered and 

implemented: 

 
i) Proper design and maintenance of the haul roads 

 
a) The height of the benches in overburden, coal, or other rock formation 

shall not be more than the digging height of the machine deployed 

thereat for digging, excavation, or removal. 

b) The width of any bench shall not be less than (i) the width of the 

broadest machine plying on the bench plus two meters, or (ii) three 

times the width of the largest dumper/truck/tipper if 

dumpers/trucks/tippers ply on the bench, or (ii) the height of the bench, 

whichever is more. 

c) Height and width of surface miner benches : 
 

ii) The final sides of surface miner faces shall be kept sloped and benched, and 

the height of each such bench shall not exceed 10m at any place, and the 

width thereof shall not be less than the height. 

iii) The length and width of the operation of surface miners, loading machines, 

and transport vehicles shall be decided depending upon the numbers of 

loading machines, tippers, and other types of machinery deployed to provide 

sufficient space and avoid crowding of operations. 

iv)   Formulation, approval, and enforcement of traffic rules regarding: 

a) Speed limit 

b) Parking and standing 

c) Overtaking 
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v)  One-way traffic; otherwise, the width should not be less than 3 times the width 

of the largest vehicle. 

vi) The gradient should not be greater than 1 in 16. 

vii) Berm should not less than 1 m in width. 

viii) Separate machines and personnel for maintenance of haul road 

 

 During the rainy season, soil erosion will occur, and it will deteriorate the haul road 

corridor. 

 

i) Proper drainage arrangement shall be made along the haul road. 

ii) Cross slopes (1 in 50 to 1 in 25) shall be provided on the haul road so that 

water flows into the drain. 

iii) Water barriers, cross drains, relief drains etc., should be constructed and 

maintained properly. 

iv) Culverts shall be designed, installed, and maintained to withstand the vertical 

soil pressure, the weight of the vehicles plying over the road etc. 

 
4.1.6 BLASTING 
 SAFE USE OF EXPLOSIVES  
 

 Site Mixed Slurry (SMS) has been proposed for good fragmentation and obviate 

storage of bulk quantum of explosives. However, for storage of explosives meant for priming, 

detonating fuse, and detonators, two explosive magazines have been provided in this report.  

 

 For transportation of explosives, the explosive van of approved type is also 

envisaged. 

 

 For proper blasting and minimizing the adverse side effects due to blasting viz. 

noise, ground vibration, back-breaks, air blast and fly rocks etc., the optimal blast design 

parameters will be suggested during the mine operation after conducting a study for 

determining the blasting parameters.  
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 Provision has been made in the PR for qualified blasting-in-charge with a requisite 

number of assistants. Adherence to relevant statutory safety provisions as stipulated by 

DGMS, Chief Controller of Explosives and others shall be made.  

 

 Blasting danger zone of 300m for blasting has been taken in a non-forest area. In 

the forest area, this demarcation will be done on the ground as only 7.5m has been 

considered a safety zone for permissive possession in the forest area. Accordingly, the land 

beyond the quarry limit is envisaged to be acquired for the project from safety considerations. 

It is suggested to resort to controlled blasting near built-up areas and surface features, if any, 

within the safety zone.  

 

4.1.7 SAFETY MANAGEMENT 
 

 Special precautions should be taken while deploying workers in the mine. Before 

employing any labour in the mine, proper vocational training should be imparted, and 

recommendations of the latest Safety Conference should be strictly followed. Management 

for the deployment of labours by an outside agency shall fix terms and conditions. Some of 

the major aspects are as follows: 

 
A) FOR PERSONS  

 

i) No persons shall be deployed unless he is trained at VTC 

ii) Records in Form-B, Form-D shall be maintained. 

iii) Records of Vocational training Certificate and drivers' driving license shall be 

kept by HEMM outsourcing agency and shall be made readily available for 

inspection by management. 

iv) No person shall be employed unless the person holds a VTC certificate and 

Management is informed. A record of it shall be maintained. 

v) Qualified competent persons shall maintain adequate supervision. 

vi) Outside agency shall follow safety guidelines and safety instruction from 

Project Authorities. 
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B) FOR MACHINERIES AS RECOMMENDED BY DGMS CIR. (TECH.) 1 
OF 1999. 

 
i) All the machinery to be deployed in mines should be checked before 

deployment by the competent authority. 

ii) Regular checking of m/c deployed by an outside agency shall be done. No 

unfit machine shall be deployed before the defect is rectified. 

iii) A proper record of repair and maintenance and inspection done by the 

management and defect pointed out shall be maintained and signed by an 

authorized person. 

iv)  The trucks deployed outside the agency shall be provided with Audio-visual 

alarms, proper light for use at night and a period when natural light is not 

sufficient. Also, audio-visual alarms for reversing on trucks shall be provided. 

 

4.1.7.1 OTHER PRECAUTIONS FOR MACHINE 
 
 Based on the excavation requirement of the mine and the envisaged calendar 

programme, an adequate number of HEMM has been envisaged in the PR.  

 

 A well-equipped workshop is suggested in the PR to cater to the maintenance needs 

of HEMM and other equipment besides the provision of a necessary maintenance crew. A 

project store is provided to store slow and fast-moving spares and other critical spares of 

vital importance. 

 

 An adequate number of trained/skilled operators and maintenance crew are 

provided in the PR with due consideration of leave/sick provisions. 

 

 Properly designed haul roads are envisaged in the PR, away from the general and 

traffic congestion. The traffic rules as enforced by the DGMS shall be strictly followed by the 

operators of mobile equipment like rear dumpers, water sprinklers, tippers, and other light 

motor vehicles. All mobile equipment shall be provided with audio-visual alarms.  

 Following norms regarding machinery and its safety should be ensured: 
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 RTO certificate photocopies of all vehicles shall be submitted to management 

 

i) Daily welding, monitoring, inspection shall be done by the agency’s mechanic 

as directed by management. 

ii) Machine manufacturers should be asked to give risk analysis details in respect 

to machines deployed by outside agencies. 

iii) Suitable types of the fire extinguishers shall be provided in every machine. 

iv) No person/vehicle shall be deployed at any place other than authorised place. 

v) All worker should obey lawful instruction of mine management. 

vi) Risk management Plan shall be made and implemented. 

vii) All driver shall obey systematic traffics rules prepared by management 

viii) Before deploying workers, they must be trained and briefed about safety 

aspects in opencast mine. However, during the course of execution of the 

work, if any accident occurs, whether major or minor, the matter shall have to 

be immediately informed to mine management i.e., Colliery 

Manager/Agent/GM of the area so that Notices of accidents in accordance of 

(Reg.9 of CMR 1957) and Section 23 of Mines Act 1952 may be given and 

other necessary steps may be taken in accordance with the Mines Act 1952. 

ix) The outside agency shall operate the transport system in such a way so as to 

minimize pollution in the mine. 

x) Safety devices like fire alarm and control, operated by sensors, should 

be inbuilt in the equipment/HEMM. Flashers should be fitted in relevant 

HEMM. The haul roads should be sufficiently wide to prevent accidents. 
xi) Inter-locking of starting with normal positioning of the dumper body should be 

provided, so that dumper cannot be started when the body is lifted beyond a 

specific limit. 

 
4.1.7.2 PRECAUTIONS AGAINST DANGER OF INUNDATION FROM SURFACE 

WATER 
 

1) A careful assessment is to be made against the danger from surface water 

before the onset of rainy seasons. The necessary precautions should be laid 

down and implemented. A garland drain needs to be provided to drain away 

from the surface rainwater from coming into the mine. 
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2) Inspections for any accumulation of rainwater, obstruction in normal drainage 

and weakening in embankment. 

3) Standing order; for withdrawal of working persons in case of apprehended 

danger. 

4) During heavy rain inspection of vulnerable points is essential. In case of any 

danger persons are to be withdrawn to safer places. 

5) Nallah or water inlets may be diverted or isolated by embankments/if so 

required. 

 

4.1.7.3 PREVENTIONS OF FLOODING OF EQUIPMENT DEPLOYED AT 
BOTTOM HORIZONS 

  
 During the heavy monsoon period, the mining operation in the lower-most bench 

may have to be stopped. Therefore, it is proposed to draw the lowest bench, which would 

work as a sump. The water will be pumped out and discharged into the drain through the 

settling tank. For ensuring the safety of the equipment while working out horizons with no 

access to surface profile, the following measures should be taken: 

 

1) Drivage of initial trenches and coal cutting benches should be done during the 

dry period of the year. 

2) Ramps should be made for quick shifting of equipment from bottom horizons, 

liable to be flooded during the monsoon period and top horizons. 

 

4.1.7.4 PREVENTION OF ELECTRIC SHOCKS 
 
 During mining operations, all the statutory provisions of the Indian Electricity Rules 

1956 and the Indian Standards for installation and maintenance of electrical equipment etc. 

should be observed. 

 

1) For protection from electric shocks to persons, Earth Leakage Relay should be 
provided, which will automatically disconnect electrical circuits from electrical 
equipment with high voltage. 
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2) Closed mobile substations and switchgear should be mechanically interlocked, 
excluding the possibility of opening the door when oil switch and air circuit 
breaks are in operation. 

3) All metal parts of electrical equipment should be adequately earthed to avoid 
failure of insulation. 

4) All H.T. lines and cables located within the blasting zones should be 
disconnected during blasting operations. 

 

4.1.7.5 MEASURES TO BE TAKEN FOR FIRE FIGHTING AND FIRE 
PREVENTION 

 
 In addition to statutory provisions, the measures for firefighting and prevention of 

fires are as follows: 

1) Organization of particular cell for systematic observations to examine and 

prevent fire. 

2) Removal of spillage of coal on benches and cleaning of coal horizons to 

prevent cases of coal heating. 

3) Storage of lubricants and cotton waste in enclosed fireproof containers in 

working places. 

4) Provisions of fire extinguishers. 

 

4.1.7.6 MEASURES TO BE TAKEN WHILE DRILLING BLASTING 
 
 Following measures should be taken while drilling and blasting operations in the 

quarry: 

 
1) Drilling and Blasting in quarry should be done in accordance with the 

provisions of the Mines Safety Act, rules, and regulations. 

2) Adequate safety measures have to be taken during blasting operations in the 

quarry so that men/machines are not affected. 
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4.1.8 SCIENTIFIC STUDIES 
 
 It is proposed that scientific studies respect the effects of vibration and flying 

fragments on surface buildings/ structures due to blasting. Studies regarding slope stability 

should also be carried out  

 
4.1.9 ADDITIONAL PERMISSION/RELAXATIONS REQUIRED FROM DGMS 
  

 For usage of bulk explosive, following permission from the competent authority will 

be required: 

i) Approval will be needed under CMR 161 clause (1) and CMR 168(5) for the 

usage of explosives other than cartridge form and different types of 

explosives. 

ii) Permission for sleeping holes shall be obtained. 

 

 
4.2.2 

 
A commitment from the 
Company Board that entire 
mining operation will be 
carried out as per the 
Statutory provision given 
under Mines Act 1952, Coal 
mine Regulation 2017 and 
wherever specific 
permission will be required 
the company will approach 
the concerned authorities. 
 

 
 

Will be provided by MCL 

 



CONSULTANT 

cmpdi 
  

Job No.: 172202020 
MP & MCP of Bhubaneswari OCP (30.0 Mty) (Revision-2)  
 

 

Chapter-5, Page - 1 

 Chapter – 5 
 

INFRASTRUCTURE FACILITIES 
 

 Particulars Details 
CHAPTER 5: INFRASTRUCTURE FACILITIES 
 
5.1.1 

 
Mine infrastructure 
required e.g. Equipment 
maintenance planning, 
Office buildings, 
Workshop, Power supply 
arrangement, Water 
supply etc. 

 
In the total outsourcing variant the OB and coal 
both will be extracted contractually.  Hence, there 
is no need of HEMM workshop. Only E&M 
workshop and store will be in the scope of MCL. 
Minor repair and maintenance of the HEMM 
provided in this variant shall be done in the E&M 
workshop 
 
 E&M WORKSHOP 
 STORES 
 COLONY 
 PROJECT SUBSTATION 
 CHP SUBSTATION 
 PROJECT & SITE OFFICE 
 WATER SUPPLY ARRANGEMENT 
 ETP & STP PLANT 

 

Equipment maintenance planning 

a) Stores 
Provision for a closed shed is made for the 
project stores. Separate provision for a store yard 
of adequate area is also made for 
loading/unloading, truck movement etc. 
Store racking system, weigh scale, fork lift truck 
have also been provided in the stores which shall 
be located adjacent to the workshop complex for 
quick issuing of materials to the workshops. 

 
OFFICE BUILDINGS 
Workshop 

a.) HEMM Workshop 
 
Outsourcing mode. 
 

b.) E&M Workshop 
E&M workshop, is envisaged for LMV and E&M 
equipment (components of CHP equipment and 
Electricals etc.) repair, lubrication, inspection and 
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minor repairs, incidental minor repair/replacement 
limited to sub-assemblies. The scope also 
includes repair of small electric motors, switch 
gears and instruments including rewinding jobs. 
 

Inspection and scheduling will be carried out for jobs 
which requires major repairs and overhauling from 
outside agencies/Central Workshop IB Valley. A separate 
area is envisaged for dumper parking. 

 Water Supply Arrangement 
 ETP & STP Plant 

5.1.2 Power supply and 
illumination 

 Presently existing project substation at Bhubaneswari 
opencast project is receiving power at 33 kV, through 
one number of single circuit 33 kV overhead line, 
drawn from 132/33 kV Nandira substation of MCL. 
The existing Bhubaneswari OCP project substation is 
having total three number of transformers                   
(3x10 MVA, 33/6.6 kV transformer. This existing 3x10 
MVA, 33/6.6 kV project substation-I has been 
envisaged for providing power supply to all proposed 
additional CHP loads. Power shall be distributed at 
6.6 kV for HT loads, at 415 Volts for LT loads and at 
230 (L-L) Volts for lighting loads of entire proposed 
and under- construction CHP from this existing 33/6.6 
kV CHP main substation through 6.6 kV substations & 
MCC’s located at suitable locations depending on the 
load center.  

 

 The Connected load and Maximum demand have 
been mentioned in Chapter-13 of this PR. The 6.6 kV 
Capacitor Banks have been proposed to be installed 
in 6.6 kV substations to improve the P.F to 0.98 for 
loads fed from the 6.6 kV substations.  
 

 The surface conveyors along with RLS of proposed 
30 MTY CHP will receive power from existing 33/6.6 
kV project substation-I through 6.6 kV overhead lines.  
The existing 33/6.6 kV project substation-I has 
sufficient number of 6.6 kV VCB feeders for supplying 
power to 6.6/0.415 kV substations. 

 

 The control scheme of the CHP and rapid loading 
system along with sequencing shall be done through 
dual redundant hot standby microprocessor based 
programmable logic controller (PLC) suitable for 
industrial control system. 
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5.1.2.1 DETAILS OF POWER SUPPLY SYSTEM 
 

 Presently existing project substation at Bhubaneswari opencast project is receiving 

power at 33 kV, through one number of single circuit 33 kV overhead line, drawn from 

132/33kV Nandira substation of MCL. The existing Bhubaneswari OCP project substation is 

having total three number of transformers (3X 10 MVA, 33/6.6 kV transformer. This existing 

3x10 MVA, 33/6.6 kV project substation-I has been envisaged for providing power supply to 

all proposed additional CHP loads. Power shall be distributed at 6.6 kV for HT loads, at 415 

Volts for LT loads and at 230 (L-L) Volts for lighting loads of entire proposed and under- 

construction CHP from this existing 33/6.6 kV CHP main substation through 6.6 kV 

substations & MCC’s located at suitable locations depending on the load center. The 

Connected load and Maximum demand have been mentioned in Chapter-13 of this PR. The 

6.6 kV Capacitor Banks have been proposed to be installed in 6.6 kV substations to improve 

the P.F to 0.98 for loads fed from the 6.6 kV substations. 

 
          POWER DISTRIBUTION ARRANGEMENT 
 

 The CHP and 6.6 kV substations shall have separate power (HT & LT) cables, 

control cables, plant illumination system, plant earthing system, plant lightning protection 

system, pressurization and air conditioning system, instrumentation and telecommunication 

arrangement. For supplying power to different equipment at CHP as well as RLS, 6.6/0.415 

kV substations have been proposed. 

 

          6.6 kV SUB-STATIONS 
 

            Seven numbers of 6.6 kV substations have been proposed for supplying power to    

6.6 kV conveyors and LT loads. Two numbers of 6.6 kV have been proposed for feeding 

section and five number of 6.6 kV substations have been provided for evacuation section. 

Each 6.6 kV substation will receive power through two numbers of 6.6 kV over headlines 

originating from 6.6 kV switch board installed at 33/6.6 kV project substation-I. The 6.6 kV 

substations will be consists of 6.6kV VCB/VCP switch board panels, 415V motor control 

centers, 6.6/415V distribution power transformers, 6.6/.0230V (L-L) lighting transformers and 

main lighting distribution boards etc.   
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              UTILIZATION VOLTAGE 
 

 All motors above 110 kW shall get power at 6.6 kV. All motors of 110 kW & below 

shall get power at 415 V. 

 
  CONTROL POWER SUPPLY 

 
 In the motor control centers, the control power supply to auxiliary circuit and 

contactor coils shall be supplied from a Control Transformer. 
 

  PROTECTION AT 6.6 kV 
 

 All the incoming 6.6 kV panels will be provided with over load, short circuit, earth 

fault and earth leakage protection. 

 
 All the outgoing panels supplying power to HT motors will be provided with motor 

protection relay (MPR) and all the panels supplying power to transformer or to any substation 

or capacitor bank will be provided with over load and short circuit protection. 

 
PROTECTION AT 415V SIDE 

 
(i) All the 415V incoming panels will be provided with over load, short circuit and 

earth leakage protection. 

(ii) All the 415 V outgoing panels supplying power to motors will have over load 

protection along with single phasing protection and short circuit protection. 

(iii) All the 415 V outgoing panels supplying power to motors above 45 KW in 

sequence control will be provided with motor protection relay. 
 

  POWER FACTOR 
 

 The power factor of the plant has to be improved to a level above 0.98 lagging at the 

6600 volts switch board of 6.6/0.415 kV substations. For this purpose required capacitor 

bank with automatic power factor correction relay have been provided in all seven numbers 

of 6.6 kV substations. 
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   PLANT ILLUMINATION SYSTEM 
 

 The areas covered under this package will be illuminated by light fittings, which will 

get power from the secondary of lighting transformers located at different locations. Required 

number of 6.6/0.230 (L-L) kV lighting transformers have been provided at different 

substations for illumination of the CHP. 

 
 PLANT EARTHING SYSTEM 

 
 Proper earthing arrangement for the plant has to be provided as per I.E Rules. As 

per amended CMR, restricted earthed neutral system has been envisaged for the said 

installations. An earthing grid shall have to be developed around the periphery of main 

substations as well along the conveyors. In addition all the motors will be earthed through the 

armoring of the connecting cable.  

 
              PLANT LIGHTNING PROTECTION SYSTEM  

 
 In order to protect the CHP from direct lightning strokes, a proper lightning 

protection system as per relevant Indian standards shall be provided.  For this purpose 

required numbers of spikes/interceptors of at least 2m height will be provided on the roof 

tops of the CHP. The spikes/interceptors provided on each building and will be 

interconnected by means of suitable size G.I. flats supported on saddles to form a grid.  
 

 Separate earth pits independent of the earth pits provided for equipment earthing 

will be provided around CHP and interconnected by means of minimum 25x6 sq.mm 

Galvanized steel flats. The earth pits will be constructed as per Indian Standards. 

 

 SYSTEM VOLTAGE 

 The supply voltage and operating voltage used in the project are as follows: 

 
Sl. No. Equipment Voltage 

1. Incoming supply voltage 33.0 kV 
2. Surface conveyors 6.6 kV 

3. Coal Handling Plant 6.6 kV 

4. Supply voltage to Main Pumps 6.6 kV 

5. Supply voltage to workshop 6.6 kV 
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Sl. No. Equipment Voltage 

6. Supply Voltage to Colony & Water Supply 415 V 

6. SILO loading arrangement 415 V 

8. Quarry lighting  230 V (L-L) 

  
           TELECOMMUNICATION 
 

 Telecommunication system consisting of EPBAX based system and loud hailing 

communication system required for facilitating efficient functioning of production and 

administration units of the project has been proposed. 

 

 
5.1.3 

Drainage & 
Pumping: 
Assessment of 
volume of water 
for pumping, 
pumping 
capacity and 
pump selection 

The principal drainage in the block is controlled by Bangaru jhor in the 
northern side of the block. The pumping and drainage system will be 
assessed by the outsourced agency. 
 
 

 

 
5.1.4 

Coal Handling 
Arrangement: 
Brief detail of 
the CHP/ Mode 
of Dispatch, 
Coal quality and 
Coal staking 
and handling 
arrangement  

The proposed CHP of Bhubaneswari Extn. OCP (30 Mty) is planned to 
have a capacity to handle the production of 25 Mty by CHP under 
construction. Remainder 5 Mty will be dispatched through Rail by 
nearby wharf wall siding. 
 
The basic parameters considered for the planning of the coal handling 
plant will be as under: 

Maximum Capacity (Mty) : 25 
No. of working days : 330 
No. of shifts/day  : 3 
No. of hours/shift : 8 
No. of effective hours of work of CHP/shift : 5 

 
 Coal from the quarry handled by private mine operators will be 

received at Truck Receiving Hopper complexes. From TRH’s 
coal will transported through conveyors to 02 nos. of over 
ground bunker of capacity 15000Te each.  

 The coal from the Over Ground Bunker (GB-1) will be carried 
with the help of conveyors C2 and C2A to TH-5.  
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 At TH-5, coal transportation will take place by the conveyors C5 
and C5A up to TH-6. From TH-6, coal will be carried through 
the Pipe conveyor to be delivered to Silo, located near Spur 
Siding-III. The Silo will have a capacity of 4000Te and shall 
consist of Rapid loading system along with 02 nos. of pre-weigh 
hopper and telescopic chute which will load the wagons. 
 

 From Over Ground Bunker (GB-2) will be transported through 
conveyors C3 and C4 to TH-7 and TH-8 respectively. From the 
Transfer houses TH-7 & TH-8 the Coal will be taken by the 
Conventional conveyors and a Pipe conveyors to a Silo (4000 
Te) located near spur siding V to dispatch a coal of around 12 
Mty. The Silo will have a capacity of 4000Te and shall consist of 
Rapid loading system along with 02 nos. of pre-weigh hopper 
and telescopic chute over two separate rail lines which will load 
the wagons. 

 The coal of around 5.0 Mty will be tapped from the conveyor 
circuit from GB-2 for mechanized truck loading system. 

 Other facilities like Dust control (Plain water (PWDS) and Dry 
fog (DFDS) types), Industrial and drinking water supply, 
Firefighting and Plant cleaning, Belt weigher, Electrical and 
Mechanical hoists, Tramp iron magnet (ILMS) and Metal 
detector, Automatic mechanical sampling system, In motion rail 
weigh bridges  etc. will be also envisaged. 

 
 
5.1.5 

Coal washing 
and the 
proposed 
handling/ 
disposal of 
rejects 

Washing not proposed in present proposal 
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Chapter – 6 
LAND REQUIMENT 

 Particulars Details 
CHAPTER 6 : LAND REQUIREMENT 
 
6.1.1 

 

Total Land 
requirement for 
the mine in “Ha” 

 

Break up of pre-mining land type (indicative)(as received from project authority 
as calculated from land use /revenue plan) 

 

Particulars Area (Ha) 
Agricultural 445.030 
Forest 132.904 
Waste land  
Surface water bodies  
Others (specify) settlement 80.790 
Total 658.724 

 
 

Items 
 

MP&MCP of Bhubaneswari 
(28 Mty), Revision-1 

Proposed MP&MCP of 
Bhubaneswari (30 Mty),  Rev-2 

Sl.    
Particulars Total Area in ha Total Area in ha 
(ML-mining 

lease) Forest Non-
forest Total Forest Non-

forest Total 

1. 
Quarry 
Excavation 
area 

105.808 477.944 583.752 126.191* 488.531** 614.722 

2. Safety zone   5.747 5.747   6.163** 6.163 

3. 

Infrastructure 
(CHP, 
Washery, Silo 
point, project 
office, laying 
of railway 
lines for 
dispatch point) 
and Future 
working 
expansion 
Area** 

6.713 29.609 36.322 6.713 18.606 25.319 

4. Embankment NIL 12.52 12.52 NIL 12.52 12.52 
A. Total ML area 112.521 525.820 638.341 132.904 525.820 658.724 

Note: *20.383 Ha of Forest land is taken under Quarry Excavation area. 
**The area under Future Expansion area is annexed under the proposed quarry 
excavation area and safety zone. 
 Additional 11.003 ha of future expansion area showed in Revision-1 goes to the 

Quarry area (10.587 ha) and partly to the safety zone of (0.416 ha), making it to a 
total of 11.003 ha. This was the non-forest area adjacent to the forest area of 20.383 
ha blocked because of non-clearance of this forest area. 

 Additionally 149.57 Ha of non-forest land may be required for residential colony, 
Rehabilitation & resettlement. 
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6.1.2 During mining Land use details: 

Type 
Land  use 

(Pro 
posed) 

Land use 
(End of 

Life) 

Land Use (Post Closure) 

Agricultural 
land 

Plantation/ 
grass 

carpeting 

Unfilled 
void 

Pubic/ 
Company 

use 

Forest 
land 

(Returned) 

Undist- 
urbed Total 

Excavation 
Area 614.722          614.722 

Backfilled Area   339.488   339.488         339.488 
Excavated 
Void   275.234     266.628 8.606     275.234 

Without 
plantation          

Temp Top soil 
dump          

External dump          
Safety zone 6.163 6.163   4.093 2.07       6.163 
Haul road 
between 
quarries  

  
      

Road diversion          
Diversion/ 
below river/ 
nala/ canal  

  
      

Settling pond          
Road & 
infrastructure 
area 

25.319 15.319   6.713   8.606     15.319 

Rationalisation 
area          

Garland 
drains** 2.07 2.07     2.07       2.07 
Embankment 12.52 12.52  12.52     12.52 
Green Belt   10.00  10.00     10.00 
Water 
Reservoir near 
pit 

  
  

      

UG entry          
Undisturbed/ 
Mining right 
for UG 

  
  

      

Resettlement           
Pit head 
power plant           

Water 
harvesting           

Agricultural 
land           

Total Lease 
area 658.724 658.724  372.814 268.698 17.212   658.724 

colony 32.00 32.00  6.400  25.600   32.00 
Resettlement 117.57 117.57  23.520  94.050   117.57 
outside 
infrastructure   

 
      

Total outside 
area 149.57 149.57  29.920  119.650   149.57 

Total Project 
area 808.294 808.294   402.734 268.698 136.862     808.294 

*undisturbed area is for further future expansion & same may be partially planted or grass carpeted. 
Area outside lease area is indicative & may vary as per actual implementation of the project. 
** Garland-drain is included in the safety zone area. 
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6.1.3 Surface features over the block area 

This is a working mine. The block has mostly 
agricultural land interspersed by forest plots, 
grazing land and habitations, scattered all over. 
The area is represented by a plain country with 
very gentle undulations at places. The southerly 
flowing Brahmani River on the eastern extremity of 
the Talcher coalfield mainly controls drainage in the 
area. There is one seasonal nallah, Bangaru jhor 
that flows in the northern and north western 
boundary of the block and drains into the Brahmani 
River. The coal evacuation arrangement is being 
made on the southern side of the quarry. 

6.1.4 No. of villages/ Houses to be shifted 

 

Within the existing project, nine villages are being 
affected (Jilinda, Hensmul (Sharasahi), Hensmul 
(Talasahi), Naraharipur, Khandualbhal, Kandhal, 
Madanmohanpur, Langijoda and Anadipur). 

Total no PAF affected as per approved Mining 
Plan: 1142. Most of villagers shifted except 
Hensmul (Talasahi) and Hensmul (Saharasahi). 
Around 126 PAF of Hensmul village is yet to be 
shifted. 

6.1.5 Population to be affected by the 
project Estimated Around 4504 

6.1.6 Proposed rehabilitation programme 

Land has been provided for R & R benefits 
including well developed rehab site and other cash 
compensation will be given to PAF as per R & R 
policy of MCL & norms of state Govt. of Odisha 

6.2 DETAILS OF LEASE 

6.2.1 Status of Lease 
658.724 Ha* 

(*includes 20.383 ha of non-diverted forest area 
under process of diversion) 

6.2.2 Existing Lease Area “Ha” 638.341 

6.2.3 
Period for which Mining Lease has 
been granted/ is to be renewed/ is to 
be applied for 

NA 

6.2.4 Date of expiry of earlier Mining Lease, 
if any NA 

6.2.5 
Whether the lease boundary/ required 
boundary is same as mentioned in the 
allotment order 

Mine excavation area along with other 
infrastructure are located within geological block. 
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6.2.6 
Lease Area (applied/ required) as per 
the Mining Plan under consideration 
(Ha) 

658.724 Ha* 
(*includes 20.383 ha of non-diverted forest area 

under process of diversion) 

6.2.7 Whether the applied lease area falls 
within the allotted block  

Total lease area falls within geological block, Mine 
excavation area, also (infrastructure/office fall 
within allotted block. Despatch arrangement, lies 
outside the block. 

6.2.8 
Area (Ha) of lease which falls outside 
the delineated block/sub-block 

NIL. 
(Excl. land for colony, R&R) 

  
6.2.9 Details of outside area:  
 □ Whether forms part of any other coal 

block 
□ Whether it contains any coal/lignite 
reserves 
□ Purpose for which it is required, e.g. 
roads/ OB dumps/ service buildings/ 
colony/safety zone/ others (specify) 

 Other infrastructure are located in coal 
bearing area which does not belong to the 
same coal block. 

 
 For safety zone, project office, workshops, 

sub-station, etc. 

6.2.10 

- Whether some part(s) of the 
allotted block has not been applied 
for mining lease 

 

 
Eastern part of this block has been left out for 
future expansion. 

 
6.3 PROPOSED SURFACE REORGANISATION 
 

a) Infrastructural facilities have been located, as far as possible, to avoid forest land. 

Land use Plan and Surface & Conceptual Layout Plan is shown in Plate No. GEN-IV 
and GEN-V respectively.  

b) A proper resettlement and rehabilitation (R&R) plan is to be drawn up in consultation 

with the state govt. and project affected persons (PAPs) taking into consideration the 

existing norms of Government of Odisha.  

c) Suitable provision for compensatory afforestation, arboriculture and technical, and 

biological reclamation have been made per the latest EAC guidelines.  Govt. land shall 

be chosen for compensatory afforestation and resettlement of PAPs. These shall be 

finalized during implementation. 
d) In the rainy season, mining operation may disrupt the existing drainage system. 

Garland drains around the periphery have therefore, been provided. 
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Chapter – 7 

ENVIRONMENTAL MANAGEMENT 

 Particulars Details 

CHAPTER 7:  ENVIRONMENTAL MANAGEMENT 

7.1 

Commitment from the project 
proponent that the company will 
comply Environment and Forest 
Condition stipulated in the 
respective clearances 

Will be provided by MCL 
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Chapter – 8 

PROGRESSIVE AND FINAL MINE CLOSURE PLAN 

8.1 LAND DEGRADATION AND RESTORATION SCHEDULE 
8.1.1 Tentative Land Degradation and Technical Reclamation (Commutative Area “Ha”) 
  

  

Land Degraded Technically Reclaimed Area 

Excavn. 
area 

Dump 
(Extn + Top 

soil) 

Infra/ 
others Total Backfill 

Dump 
(Extn + 
Top soil) 

Others Total 

As on 
01.04.22 428.625 83.97 36.202 548.797 148.500 -   148.50 

YR-1 494.726 53.30 37.762 585.789 172.350 - 37.762 210.112 
YR-3 590.222 5.233 38.769 634.224 319.524   38.769 358.293 
YR-5 614.722   44.002 658.724 339.488   44.002 383.490 

 Post-closure* (Conceptual)             
YR-8 The mine to be continued further. 

 

*mine will be continued for further expansion towards dipside 

8.1.2 Biological Reclamation (Cumulative in “Ha”) 
  

 

  

Biologically Reclaimed Area  Undisturbed/ 
to be left for 
Public/com 

use 

 Total Agri-
culture 

Plantation/ 
Grass 

carpeting 

Unfilled 
void/Water 

Body 

Public/ 
Company 

Use 
Total 

Forest 
land 

(Return) 
                  
YR-1   66.240 231.292 8.892 306.424      
YR-3   265.426 233.446 13.254 512.126      
YR-5   372.814 268.698 17.212 658.724    658.724 

 

 This mine is to further run for the whole Integrated geological block. Biological Reclamation to be be 
done after completion of the whole mining operation. 

8.2 

 

Post-closure water quality management: 
 
Maximum effort will be made to recycle or reuse the treated effluents totally to the 
extent possible by keeping the make of water in different sumps or low-lying areas of 
the mine. The final voids of the quarries will be left as a water reservoir for water 
harvesting and also recharging the aquifer in the surrounding area, which will serve the 
following purposes: 
 

 Source of supply of water for industrial and fire-fighting purposes of nearby 
mines. 

 Source of supply of potable water after necessary treatment. 
 A place of bathing and washing for the local population. 
 Pisciculture. 
 For recharging the aquifer in the area. 

54.589 
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In the post-mining period, the drainage pattern of the reclaimed area will be such that 

the run-off will be diverted to the final void of the quarry, which will be developed as a 

water reservoir for water harvesting and recharging aquifer in the surrounding area. 
 

During the operation of the mine, water samples covering surface water, groundwater, 

and effluent are being analysed in the core and buffer zones of the project. Out of the 

above, three sample points will be utilized for Water quality monitoring for three years 

after the closure of the mine. One number of sampling stations shall be for mine water 

with fortnightly frequency and two numbers of sampling stations will be for groundwater 

samples in the core and buffer zone with monthly frequency. 
 

8.3 

Post-Closure Air Quality management 
 
Air quality monitoring will be continued after three years after the stoppage of mining 

operations. This includes the identification of major dust and gaseous sources and 

estimation of their levels of emission.  The monitoring network will be consisting of the 

monitoring stations in consultation with SPCB considering various environmental 

impacts of air pollution. In the core zone, frequency of monitoring is fortnightly as per 

GSR 742 (E) Coal Mines Standard 2000 for six parameters, namely SPM, RPM, 

PM2.5, SOx, NOx, and CO. Five heavy metal parameters As, Ni, Pb, Hg, Cd, and Cr 

are being monitored once in six months at all core zone locations. 
 

However, for buffer zone stations, the frequency of monitoring is weekly twice as per 

National Ambient Air Quality Standard (NAAQS) 2009, and 12 parameters PM10, PM2.5, 

SOx, NOx, CO, Ozone, Ammonia, BaP, Benzene, As, Ni, and Pb are being monitored. 

8.4 Waste Management (Figures in MM3) 
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8.4.1    SOLID WASTE GENERATION DURING PROGRESSIVE CLOSURE: 

 All overburden from the mine will be brought to quarry’s earlier 

generated as well as the created void forming its Internal dump, 

accommodating 100% of the overburden removed. 

 Internal dumping can be started from Yr 1, and simultaneous 

backfilling will be continued up to the end of quarry life. Around 36.99 

Mcum of overburden dumped externally over Arkhapal-A will be 

rehandled back to the internal dump during year one to year 3 while 

operating this quarry. 

 The backfilling will be carried out in a phased manner.  Once the 

backfilling has reached a certain predetermined reduced level, the 

plots will be levelled, graded and cleared of large stone pieces lying on 

the surface.  The slope of the ground will be made very gentle as far as 

possible (preferably less than 2%).  The graded and leveled area will 

be divided into small sectors and small check bunds will be 

constructed to retain moisture and humus in the soil.  The outer slope 

of each bench will be kept at the natural angle of repose of the spoil 

material and at an overall slope angle of 26° considering all benches. 

 Considering the proximity of the mine infrastructure, it is suggested to 

excavate topsoil and sub-soil up to 1m depth before commencing 

external dump to increase the dump stability. Further, it is 

recommended that a vibratory compactor may compact overburdened 

spoil after necessary leveling for early compaction and improved 

stability. 

 Surface shall be maintained less than 2%, i.e., very gently sloping to 

prevent standage of water.  Drainage arrangement will be provided for 

smooth disposal of stormwater to avoid gully formation.  Garland 

drains shall be provided around the external dump to collect run-off 

sedimentation ponds one to be provided in order to avoid silt. 
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8.4.2 MANAGEMENT OF WASTES 

NON-TOXIC SOLID WASTE 
 

 The solid wastes (overburden) generated from the mine during coal production 

are non-hazardous and non-toxic in nature. The above solid wastes are disposed of to 

backfill the mined-out area and then revegetate without causing any siltation problem 

on surface water bodies.  
 

TOXIC WASTES 
 

 Toxic solid wastes like used oil, used batteries, oily sludge, besides filter and 

filter materials containing oil during maintenance of vehicles are generated from this 

project.   

 

 Used oil is stored in drums safely in store either for disposal through auction to 

authorized recyclers.  Used batteries are stored safely for auction to authorized 

recyclers.  As regards oily sludge besides filter and filter materials, the same is 

disposed of off in impervious layer-lined pits without causing environmental hazards. 

8.4.3 ALTERNATIVE USE OF LAND 

 There are several options available for the land use pattern of the reclaimed 
land.  The following factors have been considered for the selection of appropriate land-
use patterns: 

 Pre-mining land use pattern  

 Topsoil/sub-soil quality  

 Socio-economic parameters of the area  

 Availability of technology for land reclamation 

 Climatic conditions of the area  

 Local flora. 

The alternatives available for utilising the reclaimed land are : 
  

 Agricultural use 

 Afforestation 
 

             The option for using the reclaimed backfilled area for the agricultural purpose 
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immediately is ruled out due to the following reasons : 

 

 The reclaimed land is very different from its pre-mining conditions.  It 

cannot sustain crops as the soil has poor fertility status.  So the 

agriculture may prove an uneconomic venture compared to afforestation. 

 The development of a soil regime for agriculture will take considerable 

time. 

 Reclamation is proposed to be done progressively and concurrently with 

the mining operation. Carrying out agriculture within mining activity areas 

by releasing reclaimed areas in a phase-wise manner may not be 

advisable from the safety point of view. 

 
 Given the above, it is suggested to utilise the reclaimed land for afforestation 

purposes which will help improve the soil status, i.e., texture and nutrient levels, etc. 

  
“Though the Bhubaneswari OCP continues for further expansion. However, in a general 

scenario, the mine will be closed after exhaustion of the coal reserve in the mining 

block. All the dumping and final quarry slopes will be grass-carpeted or covered with 
plantation. The final mine void in the quarry will be around 215 m, which will be kept as 

a water body.” 

8.5 

Topsoil Management – (Including Action Plan for Top Soil Management) 

(All Figures are Cumulative and in mm3) 

  
Top Soil 

Removal Plan 
(in Mcum) 

Top Soil Used ( in Mcum) 

Spreading Over 
Embankment 

Spreading 
over Backfill 

area 

Spreading 
over External 

OB Dump area 

Total 
Utilized 

          
Yr 1 2022-23     -  
Yr 3 2024-25 0.26 0.13  0.13  - 0.26 
Yr 5 2026-27 0.34 0.13 0.21  0.34 

Post closure 
Yr 8 2029-30   0.34 - 0.34 

 
Topsoil shall be progressively and concurrently utilized during physical/ technical 

reclamation of ext. OB dumps and backfilled area, thus preventing the necessity of the 

storage of topsoil separately. However, topsoil will be stored temporarily during the 

initial years with proper preservation measures for utilization during technical 

reclamation of external OB dump areas and backfilled areas. 
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Depth of topsoil depends on the following: 

i) Physiography. 

ii) Climatic conditions like temperature, rainfall etc. 

iii) The uses to which the land has been put before. 

In a mining block, it is necessary to have a close soil survey to determine its depth.  
 
8.5.1     STORAGE AND PRESERVATION OF TOPSOIL 

 

(A)  Topsoil undergo many changes during preservation. These are  changes 
in topsoil due to storage. 

i)  Stockpiling has profound effects on physicochemical and biological 
properties. 

ii)  Biological activity deteriorates after 3 to 6 months of storage. 

iii)  Stockpiling reduces organic content and affects the organic compound 
concerned in soil aggravation. 

iv)  Aggregate stability is reduced to some extent due to storage. 

v)  Following three zones are developed in the topsoil mound during storage: 

 Aerobic zones: Soil is active in this zone 

 Transition zone: Fluctuates between predominantly aerobic and 
anaerobic status. 

 This zone is inactive and low in biological activity as well as 
organic content. 

(B)   Methodology of Stripping: The stripping method should generally be by 

the scrappers/ small excavators only. The routing of 

scrappers/excavators during this operation must be planned to minimise 

the travel of machines to avoid compaction and damage to soil structure. 

Further careful control of the operation is necessary to ensure planned 

stripping depths of the topsoil and subsoil. These soils should be 

stripped and stored separately. The intermingling of these soils during 

stripping is not a good practice. 

(C)    It is essential that topsoil stripping should be carried out when it is dry as 

far as possible to reduce the risk of compaction and damage to the soil 

structure by smearing and remolding. Prolonged rainfall is unsuitable. 

The best part of the year is when evapo-transportation exceeds 

precipitation, i.e., during March-September.  



CONSULTANT 

cmpdi 
  

Job No.: 172202020 
MP & MCP of Bhubaneswari OCP (30.0 Mty) (Revision-2) 
 

Chapter-8, Page - 7 

(D)    Geometry of Topsoil Heap: The heap should be constructed to facilitate 

the following: 

 To provide the maximum surface area for maintaining a greater 
level of Biological activity. 

 To have slopes capable of sustaining vegetation to avoid erosion 
and gully formation.  

Space constraints imposed by the site factors and soil texture would 

generally dictate the overall size and shape of the heap.  

As a rule of thumb, the following stack geometry may be maintained as 
far as possible to preserve the topsoil and increase the shelf life. 

a) Height: 

i) 4.0m (Max) for sand soil 

ii) 2.0 to 3.0 for loamy soil 

iii) 1.0 for heavy clayey soil 

iv) 0.5 to 1.0 for intermediate soil texture. 

b) Slope: 

 The wide slope of 1 in 3 (i.e., 18.50 to the horizontal) 

  If there is a constraint in the availability of area, one or both of the following 
strategies can be adopted: 

 ALT-I 
 An acoustic barrier of topsoil may be constructed in the safety zone near the 

working face. When the working face advances, the embankment away from it may be 

reclaimed and respread over the subsoil of the technically reclaimed area. This would 

lessen the noise pollution besides preservation of topsoil and reduction of the demand 

on the land requirement. 

 ALT-II 
 Initial topsoil may be spread over the area to be mined. When the scope for 

progressive reclamation is available, the respread topsoil and the insitu one may be 

stripped carefully and utilised. This method would also preserve the topsoil and reduce 

the demand for land intake. 

a)  It is advisable to avoid topsoil storage, specifically the long-term one. 

However, if storage is unavoidable upon completion of the surface of the 

heap, the following steps are to be followed to keep the soil in good 

health and to increase its shelf life : 

b)  Surface ripping with the suitable sub-soiling machine for aeration and 
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relieving surface compaction. 

c)  Immediate cultivation of suitable low maintenance species like dwarf 

grasses to prevent erosion and gully formation. 

Maintenance of surface vegetation actively by seeding, mowing, and weed control 

operation. 

8.5.2    TOPSOIL CARPETING 
 

 The following golden rules need to be observed: 

i) Overburden, sub-soil, and topsoil should be respread to correct 

sequence putting the topsoil on the top of the backfilled area. 

ii) Topsoil should be respread over the restoration area at an even depth so 

as to achieve the final level and suitable configuration for drainage. 

iii) As far as possible progressive topsoil reclamation technique should be 

practiced. The topsoil from the area lying just ahead of the advancing 

opencast mine edge should be scrapped off by scrapper and 

immediately placed over the technically reclaimed area. 

iv) Compaction of topsoil after respreading over the reclaimed area should 

be avoided by properly planning the movement of Earth Moving 

Machinery and carrying out the operation in dry period only.  

v) Suppose topsoil is to be reclaimed from the heap for spread in the 

backfilled area and OB dump area. In that case, the reclamation should 

be planned in such a way that materials from aerobic, transition, and 

anaerobic zones are taken simultaneously. The above zones should not 

be taken out separately. It is essential to use the active surface layer as 

‘inoculum’ during soil respreading to recover the inactive portion of the 

mound as quickly as possible.  

vi) Revegetated topsoil dumps with legumes (Stylosanthus) and grasses 

protect the stockpiles from wind and water erosion, maintain active soil 

microbes population and help to restore the nutrient cycling. 

vii) Mulching: If possible, after topsoil application, a layer of mulch (2-3” or 

5-8 cm thick) may apply to cover topsoil and provide organic matter 

initially. The mulch layer will prevent soil from drying out and crusted, 

reduce evaporation, ameliorate extreme temperature, prevent erosion, 

and create a congenial microhabitat for the soil biological community. 
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8.6 Management of Coal Rejects                  NA 

8.7 Restoration of Land used for 
Infrastructure 

This mine is to further run for the whole 

Integrated geological block. Land use to be 

restored after completion of the whole mining 

operation.  

8.8 Disposal of Mining Machinery 

This mine is to further run for the whole 

Integrated geological block. Land use to be 

restored after completion of the whole mining 

operation 

8.9 Safety & Security 

a) DETAILS OF FENCING AROUND 
ABANDONED QUARRY INDICATING 
THE LENGTH OF THE FENCING 

 
Fencing around the abandoned quarry will 

be done as per details given in D.G.M.S 

Circulars. 

 

b) MINE ENTRY SEALING 
ARRANGEMENTS AND SUBSIDENCE 
MANAGEMENT FOR UG MINES 

 
 Not Applicable. 

 
c) PROVIDING ONE TIME LIGHTING 

ARRANGEMENT 
Sufficient lighting as per standard will be 

provided at all the required places, i.e. 
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working faces, OB dump area, haul road, 

coal transfer points, loading points, CHP, 

workshop, etc., to avoid accidents and to 

create efficient working conditions. 
 

After the closure of the mine, the lighting 

arrangements will be kept maintained at all 

locations which are not required to be 

demolished or dismantled like sub-stations, 

transformers, community services, pump-

houses, water-treatment/ filtration plants, 

water lines, power lines, roads, etc. to be 

utilized for the neighboring projects and at 

critical places for safety point of view. 
 

The guidelines/instructions from DGMS will 

be followed in case of discontinuance of 

mine operation if any. 

 
d) SLOPE STABILITY ARRANGEMENT FOR 

HIGH WALL AND BACKFILLED DUMPS 
 

During the process, the geometrical shape 

of the dumps is altered to make them 

amenable to effective biological reclamation 

and provide safety. Stability and high wall 

will be maintained and stabilized as per 

norms. 

 

The details of the final Mine Closure 
plan along with the details of the 
updated cost estimates for various mine 
closure activities and the Escrow 
account already set up shall be 
submitted to the Ministry of Coal for 
final approval at least five years before 
the intended final closure of the mine. 
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8.10 Abandonment Cost and Financial Assurance 
8.10.1 Abandonment Cost: Cost of Activities to be taken up for the closure of the mine 

 

The item-wise cost of progressive and final closure will be assessed during and before 
starting the mining operations and while preparing the final mine closure plan. 
However, a broad guideline has been detailed below: 
 

Sl. 
No. ACTIVITY 

Weighted % of Mine Closure 
Cost 

Progressive (%) 

A 

Dismantling of Structures 

0 Service Buildings 
Residential Buildings 
Industrial structures 

B 

Safety & Security  

6.5 

Random rubble masonry/concrete wall 
Toe wall around dump/Gabion wall 
Barbed wire fencing 
Fencing/boundary wall, fencing around water body 
Garland drains 

C OB Dump Reclamation 

60.5 CA 

Technical Reclamation  
Re-handling of OB 
Levelling by Dozer 
Grading 
Levelling & grading of highwall slopes & OB dump 

CB 

Biological Reclamation & Plantation  

15 

Top soil Management  
Grassing of OB dump 
Plantation around virgin Area, safety zone, green belt, over external 
dump and internal reclaimed area  
Plantation post care (including manpower) 
Plantation over cleared area obtained after dismantling 

D 

Landscaping: Landscaping of the open space in leasehold area for 
improving its aesthetics, drain, pipelines, peripheral road, gates view 
point, cemented steps on bank etc 4 

Development of Agriculture land 

E 

Environment mitigation & management 

12 Air Quality (Water tanker, sprinkler & other control measures) 
Water Quality (ETP & STP etc. operating cost)  
Manpower cost and supervision 

F Post Closure Env. Monitoring  

0   

Air Quality 
Water Quality 
Power cost 
Manpower cost & supervision 

G Entrepreneurship Development (Vocational/skill development training for 
sustainable income of affected people 1 

I Miscellaneous and other mitigative measures like golden handshake, 
one-time financial grant, alternative jobs other service etc.  1 

  TOTAL 100 
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8.10.2 Financial Assurance: Amount to be deposited in Escrow account as a security against 
the mine activities to be carried out for the closure of the mine. 

  
WPI as on March 2022* (Prov.) 148.8 

WPI as on 
base data 01-04-2019* 121.1 

Escalation rate of closure cost 1.229 
 
Particulars UG OC 

Base Rate of Closure 
Cost “Rs. (₹) Lakh/Ha” 1 9 

Closure cost “₹ Lakh./Ha” na 11.059 

Project Area “Ha” na 808.294 

Amount to be deposited 
into Escrow Account “      
₹ in Lakh. 

na 8938.624 

Amount already 
deposited into Escrow 
Account upto 
31.03.2022* ₹ in Lakh. 

na 5211.32 

Net Amount to be 
deposited into Escrow 
Account * ₹ in Lakh. 

na 3727.304 

Rate of compounding of 
Annual Closure Cost  na 5% 

Balance life of the project 
“in yrs” na 5 

Annual Closure Cost 
(Base Year-1) (₹ in Lakh) na 745.461 

Amount to be deposited into 
Escrow Account after 
compounding at the rate of 5%  
(₹. In Lakh) 

4119.142 

 
 *Base date considered is 01.04.2022 and life of 
the mine considered is 5 years.   
 
 

 

Year Mine closure cost  
(₹ in Lakhs) 

Year-1 745.461 

Year-2 782.734 

Year-3 821.871 

Year-4 862.964 

Year-5 906.112 

Total 4119.142 

 
 
 



CONSULTANT 

cmpdi 
  

Job No.: 172202020 
MP & MCP of Bhubaneswari OCP (30.0 Mty) (Revision-2) 
 

Chapter-8, Page - 13 

 
 
 
8.11       

FINANCIAL ASSURANCE 
1. MCL has already opened an Escrow Account in bank with the Coal 

Controller Organization (on behalf of the Central Government) as 

exclusive beneficiary & deposited the annual amount as per the earlier 

approved mine closure plan for last four years. 

2. MCL shall cause payments to be deposited in the Escrow Account per 

year as per the table given above.  The amount being deposited will be 

reviewed with such periodicity as deemed fit by the Coal Controller.   

3. Final Mine Closure: The details of the Mining Plan (covering Final Mine 

Closure Plan envisaging the details of the updated cost estimates for 

various mine closure activities and the Escrow Account already set up, 

shall be submitted to the approving authority for approval at least five 

years before the intended final closure of the mine. 

4. Final Mine Closure would be considered to be completed only after 

acceptance of the third party audit report by the Coal Controller on the 

compliance of all provisions of a Mine Closure Plan. Any Institute/ 

Organization/ Agency as may be notified by the government for this 

purpose may be engaged for Third-Party audit to create a self-sustained 

ecosystem. Failure of restoration within the specified period may result in 

forfeiture of Escrow Account created as above. The details of the Final 

Mine Closure Plan, along with the details of the updated cost estimate 

for various mine closure activities and escrow account already set up, 

shall be submitted at the time of approval of the final mine closure plan. 

5. Mining is to be carried out in a phased manner, i.e., a continuation of 

mining activities from one phase to another, indicating the sequence of 

operations depending on the geo-mining conditions of the mine. 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 the latest guidelines 

of the Ministry of Coal for preparation of Mining plan for the coal & lignite 

blocks vide F.No.34011/28/2019-CPAM dated 16.12.2019. The amount 

release should be equal to expenditure incurred on the progressive mine 

closure in the past five years or 50% whichever is less. The balance 

amount shall be released to the mine owner/leaseholder at the end of 
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the final Mine Closure in compliance with all closure plan provisions. This 

compliance report should be duly signed by the lessee and certify that 

said closure of mine complied with all statutory rules, regulations, orders 

made by the Central or State Government, statutory organisations, court, 

etc., and certified by the Coal controller.   

6. An Agreement outlining detailed terms and conditions of operating the 

Escrow Account shall be executed amongst MCL, Coal Controller, and 

the concerned bank to give effect to this. 

8.12       

RESPONSIBILITIES OF THE MINE OWNERS 

1. It is the responsibility of MCL to ensure that the protective measures 

contained in the mine closure plan, including reclamation and 

rehabilitation works, have been carried out in accordance with the 

approved mine closure plan and final mine closure plan. 

2. MCL shall submit to the Coal Controller a yearly report before 1st July of 

every year setting forth the extent of protective and rehabilitative works 

carried out as envisaged in the mine closure plans. 

3. The details of the final Mine Closure plan along with the details of the 

updated cost estimates for various mine closure activities and the 

Escrow account already set up shall be submitted to the Ministry of Coal 

for final approval at least five years before the intended final closure of 

the mine. 

8.13      

PROVISIONS OF MINE CLOSURE  
 

1. MCL shall be required to obtain a mine closure certificate from Coal 

Controller to the effect that the protective, reclamation, and rehabilitation 

works in accordance with the approved mine closure plan/final mine 

closure plan have been carried out by the mine owner for surrendering 

the reclaimed land to the State Government concerned. 

2. The balance amount at the end of the final Mine Closure may be 

released to MCL in compliance of all provisions of the Closure Plan duly 

signed by MCL to the effect that said the closure of mine complied with 

all statutory rules, regulations, orders made by the Central or State 

Government, statutory organizations, court, etc. and duly certified by the 
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Coal Controller. This will also indicate the estimated extractable coal 

reserves and actual coal mined out. 

3. If the Coal Controller has reasonable grounds for believing that the 

protective, reclamation and rehabilitation measures as envisaged in the 

approved mine closure plan regarding which financial assurance was 

given has not been or will not be carried out under the mine closure plan, 

either fully or partially. The Coal Controller shall give MCL a written 

notice of his intention to issue the orders for forfeiting the sum assured at 

least thirty days before the date of the order to be issued after allowing 

being heard. 
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