
CMPDI/PFR/MCL/2014-15/MAR-15/22/00 
 

 
 
 
 

PRE-FEASIBILITY REPORT 
 

FOR 
 

GARJANBAHAL OPEN CAST PROJECT 
(NORMATIVE CAPACITY10.0 MTY) 

(PEAK CAPACITY 13.0 MTY) 
 

BASUNDHARA-GARJANBAHAL AREA 
 

IB VALLEY COALFIELD 

MAHANADI COALFIELDS LIMITED 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

MARCH 2015 

 
Accreditation Number: NABET/EIA/01/12/002 Dt. Jan 31, 2012. 

Central Mine Planning & Design Institute Limited 
(A Subsidiary of Coal India Ltd.) 

Regional Institute-VII, OSHB Building, Bhubaneswar, Odisha-751 001 



CMPDI
 

Job No.706118  
 

 
 

LIST OF CONTENTS 
 
 
S.No. Particulars Page No. 

1.  Introduction 1 - 2 

2.  Need/Justification for the project 2 - 4 

3.  Location and Communication  4 - 4 

4.  Topography, Drainage and Climate  4 - 5 

5.  Mine Boundary  5 - 5 

6.  Geology 5 - 6 

7.  Mining Technology 6 - 8 

8.  Mining and Dumping strategy 8 - 10

9.  Present Status Of Mine 10 - 12

10.  Land Requirement 12 - 13

11.  Targeted output, Life, reserve & production schedule 14 - 15

12.  Water Demand And Supply Arrangement 15 - 15

13.  Manpower 15 - 15

14.  Power Supply 15 - 15

15.  Coal Handling And Dispatch Arrangement 16 - 16

16.  Workshop And Store 16 - 16

17.  Civil Construction 17 - 17

18.  Diversion of Nallah 17 - 17

19.  Environmental Management 17 - 22

20.  Safety Management And Conservation 22 - 22

21.  Rehabilitation and Resettlement 23 - 23

22.  Rain Water harvesting 23 - 23
 
 
 



CMPDI
 

Job No.706118  
 

 
 
 

LIST OF PLATES 
 
Sl.No. Particulars Plate No. 

1.  Location Plan I A & I B 

2.  Surface Master Plan II 

3.  Study area showing 10 Km Buffer zone III 

4.  Contour plan showing 10 Km Buffer zone IV 

5.  Drainage Map showing the 10 Km Buffer zone V 

6.  Geological Plan VI 

7.  Lithologs VI A &VI B 

8.  Land Use Map VII 

9.  Mine Stage Plan at the end of 10 year VIII 

10.  Final Stage Dump Plan IX 
 
 

LIST OF ANNEXURES 
 
Sl.No. Particulars Annexure No. 

1.  Earlier EC letter of 10.0 Mty I 

2.  Copy of Project Report Approval Letter II 

3.  Copy of Mining Plan Approval Letter III 
 
 



CMPDI

 

Job No.706118 Pre-feasibility Report, Page - 1 
     

PRE-FEASIBILITY REPORT 
FOR 

GARJANBAHAL OCP. 
(NORMATIVE 10.0 MTY PEAK CAPACITY 13.0 MTY 

 
  

1. INTRODUCTION 

 Garjanbahal coal block is situated in north western part- Gopalpur tract of Ib 

Valley coalfield, Sundargarh district, Odisha. Gopalpur tract of IB Valley coal field is a 

green field area with huge quarriable coal reserve of thermal power grade. Coal 

mining in this block has gained importance as M/s.MAPL (Mirant Asia Pacific Ltd.), 

formerly M/s.CEPA / SEAP had shown expression of interest for their proposal to 

install Super Thermal Power Plant at Hirma by the side of Hirakud reservoir near 

Jharsuguda township. On that basis the following actions were taken.  

• Advance action plan (AAP) for Garjanbahal OCP (10.0 Mty) was approved 

by the Govt. of India in January 1998.  

• Project report for Garjanbahal was prepared in March, 1998. 

• Environmental Management plan was prepared in March 1998. 

• Project report was approved by MCL Board on 17.6.1999 and CIL Board 

on 30.4.2001. 

• Environmental Management Plan was approved by MoEF, Govt. of India 

vide letter No. J-11015/5/2000.IA(M) dt. 3rd May 2005 (Annexure-I). 

 Subsequently coal linkages granted to M/s. MAPL were cancelled due to 

uncertainty and slow progress of the implemtnation of Integrated power plan (IPP).  

Mean while M/s.NTPC (National Thermal Power Corporation) and M/s. Neyveli 

Lignite Corporation had shown interest to install thermal power plant in Ib Valley 

Coalfield. 
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 Now report has been modified for proposed Garjanbahal OCP (Normative 10 

Mty and Peak 13 Mty) due to change in technology and other infrastructure and 

dispatch arrangements for following two variants : 

Variant-I : Departmental variant (all the activities are proposed to be done 

departmentally in this variant. 

Variant-II : Out sourcing variant (activities related to the coal extraction 

winning, loading and transportation upto receiving arrangement / 

conveyor) OBR (drilling, loading and transporation) and other 

related auxiliary works like haul road construction and 

maintenance, pumping, etc., are proposed to be out sourced).  

Blasting is proposed to be done departmentally. 

  

 The total capital for Variant-I has been estimated as Rs.1375.38 crore 

(Rs.1064.12 crore upto target year) and for Variant-II the same has been estimated 

as Rs.646.64 crores(Rs.530.04 crore upto target year).  This includes arealdy 

sanctioned capital of Rs.18.77 crores under advance action plan (APP). 

 The above PR was discussed in the Technical sub-committee meeting of MCL 

Board as well as 161th MCL Board held on 16.09.2014 in N.Delhi. MCL Board recommended 

the proposal for consideration of CIL Board. MCL Board recommended the departmental 

variant and peak capacity of 13 Mty for environmental clearance for consideration of CIL 

Board (Annexure-II). The mining plan approval was obtained from Ministry of Coal, 

GOI vide letter no 34012/(4)/2011-CPAM dated 18/07/2014 (Annexure III) 

 

2. NEED / JUSTIFICATION FOR THE PROJECT 
2.1 DEMAND AND SUPPLY SCENARIO OF MCL 
 

 The consumers of MCL are linked to the company and not to any specific 

coalfield. The actual supply from any coalfield of MCL will depend upon the 

production and transport logistics. Under the above circumstances coalfield wise 

demand has been assessed based on the production share of these two coalfield 

which is as below: 
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Projected Coal Demand on MCL from Ib-valley Coalfield. 
(Fig. in Mt) 

Sl.No Particulars 2016-17 2021-22 
 

1 Total Demand on MCL(Talcher 
and Ib coalfield) 

244.83 274.134 
 

2 Projected coal demand on Ib-
valley coalfield 

97.93 120.56 

3 Coal Availability-Ib coalfield 69.61 70.40 
 

 Gap (-)28.32 (-)50.16 
 

 

 The proposed Garjanbahal OCP has no consumer specific linkage. A basket 
of new consumers may be linked to the projects which have been issued 
LOA (Letter of Assurances) by MCL under NCDP-2007. 

 
 2.2 JUSTIFICATION OF OPENING THE PROJECT  

 
 This sector has high potential for opencast mining operations including the proposed 

project namely Garjanbahal Opencast Project. 

 

 Coal demand from Ib-valley coalfield has increased many fold due to its 

strategic location with Howrah-Mumbai railway line passing through the coalfield. 

Coal of this coalfield is suitable for thermal power plants.   

 

 Many pit head power plants and other coal based plants have come up due 

to easy availability of coal and water. The southern, western & central India power 

stations have to depend on Ib valley coalfield for their growth. The Howrah-Mumbai 

line passes through the coalfield.  So coal can move from this coalfield to western 

India power houses via rail route. Coal to Tamil Nadu Electricity Board is also 

supplied via rail-cum-sea route through Vishakhapatnam and Haldia ports. Coal can 

easily move from this coalfield to Eastern India and Northern India as well. Necessary 

infrastructures like rail and port facilities are being developed/ augmented in the 

region.  
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 The proximity of Ib-valley coalfield to Hirakud reservoir has generated a lot of 

opportunities for setting-up super thermal power stations in the vicinity of the 

coalfield. 

 To meet the increasing demand of power in the country, more and more 

super thermal power stations are being planned in western, northern and eastern 

India, majority of which are coal based and may be linked from Ib-valley coalfield. 

Power Houses of Punjab State Electricity Board, Haryana State Electricity Board 

have also been linked to MCL and will be supplied coal from this coalfield. The New 

Power houses of TNEB, KPCL, WBPDCL, CESC and DVC will be supplied coal from 

this coalfield.  

3. LOCATION AND COMMUNICATION (PLATE I & II) 
 

          Garjanbahal OCP is located in the north-western part of the Ib valley in 

Sundargarh district in the state of Odisha.  It is situated between latitudes 21o59'43” 

to 22o01'35” North and longitudes 83o44'29” to 83o46'26” East. 

 

 Garjanbahal block is connected by road to the state capital Bhubaneswar 

through State Highway -10 and National Highway – 42 with a total distance of around 

450 km. District HQ Sundergarh, on the state Highway – 10 (Sambalpur to Rourkela) 

is at a distance of about 46 km. Sambalpur is located at a distance of about 100km. 

The block is connected by black top road with two important towns of Odisha namely 

Rourkela at 145 km and Jharsuguda at 75.0 km.  The block come under Himgir 

Tahsil and Balinga Police Station in the district of Sundargarh, Odisha.  Basundhara 

(W) OCP is 6 km away from this block. Nearest railhead is Himgir on Mumbai-

Howrah Broad Guage of South Eastern Railway at a distance of about 35 km from 

the block. Jharsuguda Airport is the nearest airport from the block. 

  

4. TOPOGRAPHY, DRAINAGE AND CLIMATE (PLATE-III)  
 The topography of the block is represented by small hillocks & flat ground. 

The western part of the block is covered by small hillocks which are prominent in the 

north western part. The minimum and maximum elevations of the area are 260m in 

east and 322 in north western part respectively above the mean sea level. 
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The general slopes towards east and north east and the drainage is through 

small seasonal streams, which in turn feed to river Basundhara. The climate is sub 

tropical. The mean temperature varies from 9.3oC to 44.1oC. The mean annual 

precipitation is 1280mm of which 85% occurs during rainy season. 

 5. MINE BOUNDARY 
 

 The mine boundary of the project is as follows: 

North / 

North-west 

: Floor boundary is arrived after leaving 75m surface 

barrier from planned surface boundary of Kulda OCP 

South/ 

South-east 

: Floor boundary is marked after leaving surface barrier of 

300 m against Garjanbahal village and 100m from the 

road. 

East : Incrop of Rampur-I / Rampur-II seam 

South / 

South-west 

: Fault F2 – F2. 

 
  
6. GEOLOGY 

 

 A total of 116 boreholes have been drilled with a total meterage of12542.85 

(excluding 2 boreholes drilled by GSI) in an area of 5.00 sqkm. Coal bearing area is 

4.24 sq.km out of which 0.90 sq.km is covered under dense forest and hilliocks. The 

borehole density is about 23.2 per sq.km. 

  

 Three coal seams viz. Ib, Rampur and Lajkura in ascending order have been 

encountered in this block.  Ib seam, occurring in 2 splits is thin and impersistent and 

has got no potentiality in this block except for the northern part in a very small patch.  

Both Rampur and Lajkura seams are occurred each in 6 sections / split thickness of 

Lajkura and Rampur coal seams range from 75 to 85 m and 35 to 50 m respectively. 

The parting between Rampur and Lajkura seam varies from 16.78 to 31.59 m. 
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 In this block, the strata shows NNW-SSE strike with dip varying from 3o to 7o.  

Four faults have been deciphered in the area having throw upto 60m.  Out of total 

area of 5 sq.kms of the block, coal bearing area covers 4.25 sq.kms out of which 0.90 

sq.km is covered under dense forest and hillocks. 

 

7. MINING TECHNOLOGY  
 The proposed mining block represents presence of moderately flat single 

coal seam with intermediate varying parting. The planned quarry surface area is 

about 4.01km2. Thick seams occur at shallow depth in wide area having power grade 

coal reserve. So this will make the project feasible for adopting opencast mining 

method. For better management and higher capacity utilization, large size excavators 

have been proposed. The top soil and sub-soil will be excavated and stacked 

separately or utilized directly for covering the backfill. Shovel-dumper mining method 

has been adopted for overburden removal and the same has been suggested for 

remaining life of the mine. Considering the annual target capacity of 13.0 Mt and 

corresponding yearly overburden removal, higher capacity of shovel and dumpers 

are suggested for overburden removal. 

 

 In this recast project report 10 cum rope shovel with 100 T dumpers have 

been envisaged for removal of top overburden and thick parting between Rampur & 

Lajkura coal horizon . Other thin partings within Lajkura and Rampur seams will be 

removed by 5.5-6.5 cum hydraulic shovels/backhoe with  60T dumpers. Thin inseam 

bands/partings will also be removed by high capacity ripper-dozer system. 

 

 Major coal production will be done by using 3800mm drum dia surface miner, 

5-7 cum front end loader and 60t rear dumper. 

 

 The present proposal has the following changes with respect to earlier 

project report. 

 

• Coal extraction will be by surface miner in all variants. 

• Coal transportation from coal receiving arrangement within quarry floor to 

washery and from washery to SILO through belt conveyor. 
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• Washing (-) 100mm coal from surface miner in washery, storage and 

conveying of clean coal by conveyor upto SILO over railway siding. 

• Washery rejects will be auctioned.  

• Surface bunker / stock shall be kept within washery and away from 

reserve forest. 

• External dump should be within notified area of MCL. 

• The seam wise reserves (both Geological and mineable reserve) have 

been estimated as per available GCV data and weighed average ROM 

Coal has been calculated for pricing of coal. 

• 850 HP Ripper –Dozers have been provided. 

• Partial in pit conveying has been provided. 

• The cost has been updated to August 2014 cost base. 

  

Mining Characteristics 
 
       Sl. No. Particulars Unit  

1)  Floor Area ha 279.52 
2)  Surface Area ha 394.78 
3)  Mineable Reserves Mt 229.25 
4)  Waste volume Mcum 223.81 
5)  Stripping ratio M3/t 0.98 
6)  No. of seams/sections  2/13* 
7)  Capacity  Mt Normative 10.00  

(Peak 13.0) 
8)  Life  Yrs. 23 years @ 13.0 Mty 
9)  Gradient 
 Range Deg 3-15.5 
 Average Deg 3-7 
10)  Strike length (along floor) 
 Maximum m 1640 
 Minimum m 72 
11)  Strike length (along surface) 
 Maximum m 2080 
 Minimum m 380 
12)  Depth  
 Maximum m 260 
 Minimum m 3 
13)  Perimeter   m 8053 
*This include split section 
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Thickness of Coal Seam Section 

Sl. 
No. Descriptions Max. 

(m) 
Min. 
(m) 

Average 
(m) 

1. Lajkura IV seam 18.79 1.98 13.12 
2. Lajkua III/II Top seam 11.45 8.42 9.52 
3. Lajkura III/II Middle seam 26.37 8.61 20.45 
4. Lajkura IIII/II Bottom 6.18 1.47 3.44 
5. Lajkura I seam 18.86 4.80 14.81 
6. Ljakura I Bottom 4.45 1.04 2.00 
7. Rampur V/IV top seam 12.26 1.61 9.31 
8. Rampur V/IV Middle seam 16.11 9.97 11.05 
9. Rampur V/IV Bottom 6.84 1.97 3.62 
10. Rampur III Top & Bot. seam 10.07 1.69 6.15 
11. Rampur III/II combined 15.56 7.67 11.60 
12. Rampur II seam 10.73 1.45 4.24 
13. Rampur I seam 5.58 1.15 2.32 
 

 

Thickness of Parting 

Sl. 
No. Descriptions Max. 

(m) 
Min. 
(m) 

Average 
(m) 

1.  Top overburden 126.45 1.00 -- 
2.  Ptg. Bet. Lajkura IV and Ljakura III/II Top 7.5 1.63 3.81 
3.  Ptg. Bet. Laj. III/II Top and Laj. III/II Middle 2.28 0.34 1.73 
4.  Ptg. Bet. III/II Mid. And Laj.III/II Bottom 6.18 1.47 3.44 
5.  Ptg. Bet. Laj. III/II Bot. and Lajkura I 6.88 0.86 2.80 
6.  Ptg. Bet. Laj.I and Lajkura I Bottom 6.04 1.15 3.33 
7.  Ptg. Bet. Laj.I and Bot and Rampur V/IV 

Top 
31.59 16.78 25.87 

8.  Ptg. bet. Rampur V/IV Top and Middle 3.59 0.15 1.82 
9.  Ptg. Bet. Rampur V/IV Middle & Bottom 10.96 0.65 2.11 
10.  Ptg. Bet. Rampur V/IV Bottom & Rampur III 

Top & Bot. 
7.88 0.47 2.60 

11.  Ptg. Bet. III Top & Bot. and Rampur II 4.9 0.61 2.29 
12.  Ptg. Bet. Rampur II & Rampur I 5.35 0.54 1.91 
 

 

8. MINING AND DUMPING STRATEGY 
OPENING OF DEPOSIT 
 

 Opening is proposed through Rampur-I seam which incrops at shallow depth 

and is workable in northern corner. For working the mine following two variants have 

been considered : 
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 i) Main haul road is laid near the northern/north western flank. 

 ii) Main haul road is laid along the south eastern/southern flank. 

 

 First alternative is selected considering scope of barrier extraction and 

concentration of surface infrastructures for despatch to consumers. The second 

variant involves more rehandling, to work the barrier between two mines.  

 
 WORKING OF BARRIER BETWEEN GARJANBAHAL & KULDA OCPS 
 

 Working of barrier between Garjanbahal and Kulda OCPs will yield. 52.26 Mt 

of mineable coal with corresponding OB of 57.52Mcum including 21.28Mcum of 

rehandling. Since major part of coal transport is planned through haul roads 

developed on either side of barrier of 75m between Kulda & Garjanbahal, 

simultaneous working of barrier with the mine is difficult. Considering necessity of 

maintaining transport horizons and difficulty in simultaneous liquidation of barrier it is 

proposed to start the working of barrier when alternate transport horizons could be 

developed over the internal dumps. These transport horizons are envisaged to be 

common for both mines. 

  

 OB DUMPING 
 

 The external dump site for adjoining Kulda OCP has been proposed adjacent 

to Garjanbahal block. Existence of forest land in large areas on the rise side has 

been the main consideration in deciding location of overburden dumps. Since there is 

acute shortage of dumping space near the mine, it is proposed to make this dumping 

area as common for both Kulda and Garjanbahal OCPs after annexing adjoining non-

forest land and also non-forest land available east of Garjanbahal village. Around 

21.09Mcum OB from Garjanbahal OCP will be dumped externally. Internal dumping 

will start in 6th year (4th year of production). The internal & external dumps will be 

merged and the dump will be heightened upto 385m level i.e. 120m above ground 

level due to non- availability of sufficient non-forest land for external dumping. Any 

dumping by existing Kulda OCP on coal bearing area of proposed Garjanbahal OCP 

will have to be rehandled while operating this mine. 



CMPDI

 

Job No.706118 Pre-feasibility Report, Page - 10 
     

 

Internal & external dumping 
(All figs. in Mcum) 

Year OB 
Removal 

External Dump 
 

Internal 
dump 

Dump-I Dump-II Total 
Yr3 2.56 2.56 - 2.56 - 
Yr4 2.70 1.32 1.38 2.70 - 
Yr5 4.56 - 4.56 4.56 - 
Yr6 6.46 - 6.00 6.00 0.46 
Yr7 8.52 - 4.87 4.87 3.65 
Yr8 8.78 - 0.40 0.40 8.38 
Yr9 8.85 -   8.85 
Yr10 9.90 -   9.90 
Yr11-Yr30 171.48 - - - 171.48 
Total : 223.81 3.88 17.21 21.09 202.72 
 

9. PRESENT STATUS OF MINE 
 

 STATUS OF ADVANCE ACTION PROPOSAL  
 
 An Advance Action Proposal (AAP) for Garjanbahal OCP was approved by 

Govt. for Rs.8.28 crores in January,1998 and the same is under implementation. A 

revised AAP has also been sanctioned in July’05 for Rs.17.39 crores. The present 

status of different activities under AAP given below : 

 
 LAND ACQUISITION 

 

 Entire land is vested in the company U/s.11(I) of the CBA(A&D) Act,1957.   

 

 Govt. Non-Forest Land : The entire Govt. Non-Forest land is under 

possession.  

  

 Tenancy Land :  Payment of tenancy land for village Balinga for 149.20 ha 

has been made. Draft compensation roll of village Garjanbahal has been completed 

and circulated to the villagers. Survey of this village was completed and completion 

roll was prepared. Fresh survey of Karlikachhar and Bangurkela village is under 

process. 
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Forest Land:   
Rs.1.27 crore paid to state Govt. as land value and capitalized value of 88.90 Ha of 

forest land. Proposal for Garjanbahal OCP for forest land of 88.899 ha has been 

submitted in state serial Bo. 131/04 dated. 17/05/06 for stage-I forest clearance.NOC 

was issued by Collector on 14/09/2011 and the same was forwarded to CCF (Nodal) 

through RCCF (Rourkela) and DFO (Sundergarh). DGPS survey was completed on 

07/02/13. Map prepared and authenticated by ORSAC on 7/03/2013. The same was 

submitted on 20/03/2013 to RCCF Rourkela for onward transmission to CCF (Nodal) 

BBSR. 

Compensatory afforestation scheme modified as per new norms of Govt. and 

submitted to RCCF Rourkela through DFO on 27/07/2013. Diversion proposal has 

been sent to PCCF Odisha on 30/09/2013 pending for FRA compliance for safety 

zone area from forest land of 88.899 ha. Compensatory afforestation proposal 

forwarded to CCF (Nodal), Bhubaneswar on 01-10-2013. Fresh plan along with land 

schedule with reducing the safety zone area within FRA area i.e. 88.899 ha has been 

finalized and resubmitted to DFO, Sundergarh on 03/03/2014 after authentication of 

Tehsildar. Site inspection was made by DFO on 04/03/2014. Diversion proposal 

forwarded to Addl. PCCF (Nodal), Bhubaneswar on 09/05/2014. After authentication 

of compensatory afforestation second site plan by DFO and RCCF, Sundergarh has 

been deposited to PCCF office on 31/05/2014. 

Revised mining plan submitted to Additional PCCF (Nodal) BBSR on 

25/07/2014.Compensatory afforestation plan of second site submitted to RCCF 

Rourkela on 16/09/2014 and it has been forwarded to Addl. PCCF (Nodal) 

Bhubaneswar on 29/09/2014. Diversion proposal has been submitted to principal 

Secretary, F&E Deptt., Govt. of Odisha on 17/11/2014. A letter has been 

communicated to PCCF office on 17/12/2014 for six point compliance. Inspection 

completed by RCCF, Rourkela on 06/02/15. Inspection report along with other 

compliance were submitted to additional PCCF (nodal) on 21/2/15. 

  

 REHABILITATION & RESETTLEMENT  
 

 Approximately 1046 families are required to be resettled. Correspondence 

with State Govt. is in progress for identification of R&R site. 
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 POWER SUPPLY 
 

 Main substation for all projects of the area at Garjanbahal is under advance 

stage of construction. 220kV incoming power supply line is under erection and forest 

clearance for drawing OH line is obtained.   

 

 STATUS OF EMP 
 EMP has been approved by MoEF, New Delhi in May,2005. However, a fresh 

EMP has to be prepared as the mine could not be opened in time due to delay in 

obtaining forest clearance. 

 
10. LAND REQUIREMENT (in ha) (PLATE-III) 
 Land requirement for Garjanbahal project for 13 Mty (peak) 

 
Total land requirement under different heads is indicated in table below: 
 

Table- Land-use pattern of Total mining area 

Sl. 
No. 

Particulars Total Area in ha 
Forest Non-

forest 
Total 

1 Quarry excavation area * 68.16 321.66 389.82 
2 Safety zone (7.5m around 

excavation boundary of the forest 
land) 

1.66 3.51 5.17 

3 Blasting danger zone (excluding 
the part of OB dump) (7.5 m safety 
zone to either block boundary or 
300m from mine boundary) 

3.86  132.98 136.84 

4 External OB dump 1.87 60.71 62.58 
5 Infrastructure (CHP, Washery, Silo 

point, project office, laying of 
railway lines for dispatch point) 

13.35 36.31 49.66 

6 Rationalisation of project boundary  9.76 9.76 
 Total mining area required for 

operating Garjanbahal OCP 
88.90 564.93 653.83 

B. Outside Mine Lease Area    
1. Other infrastructure - 40.00 40.00 
2. Resettlement - 68.50 68.50 
3. Residential colony - 33.05 33.05 
 Total Project area 88.90 706.48 795.38 
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NOTE :1. * 4.97 Ha of excavation area and 4.43 ha of blasting danger zone is not 

included as that has been included in forest proposal of Kulda OCP as 

indicated by project authority.  
 

 2. Rationalization of project boundary is a lump sum provision and depends 

on ground reality. 

 
 3. The above land schedule is based on the land-use plan and plot-wise 

area provided by the concerned area of MCL while preparing mining 

plan/PR and may change in actual. 

  

Infrastructural facilities like washery, workshops, stores, substations, CHP etc. 

have been proposed near the silo loading system because of constraint in 

space near the mine area.  

 

Provision for acquiring the land falling within 300m of blasting danger zone in 

the south and south west has been made. Provision of land in the northern side 

has been estimated after considering the approved land provision of 

sanctioned Kulda OCP. Provision of land in the east has been made 

considering land requirement for infrastructure etc.  

  

FOREST LAND REQUIREMENT 

 Total forest land required for the project has been estimated as 88.90 ha. 

This includes forest land in excavation area, 7.5m safety zone, blasting danger zone 

and infrastructure area. Requirement of forest land in 7.5m safety zone is 1.66 Ha 

and mine excavation area is 68.16 Ha which have been included in total forest land 

requirement. 

 
 
 
 
 



CMPDI

 

Job No.706118 Pre-feasibility Report, Page - 14 
     

11. TARGETED OUTPUT, LIFE, RESERVE & PRODUCTION 
SCHEDULE 

 

 Garjanbahal OCP is a new mine.  The normative capacity of the project is 

10.0 Mty and peak is 13.0 Mty. The life of the mine is 23 years for peak production 

including construction period of two years.   

 Equipment requirement for departmental operations has been assessed 

considering normative capacity of 10 Mty and cooresponding overburden removal. 

Production capacity of the mine can be enhanced to 13 Mty in particular years by 

improving machine utilization & availability thus Increasing efficiency, preponing 

same of HEMM or may be done due to occurrence of favorable geological conditions 

in actual working. 

 

Enhancing the production to peak capacity throughout the life can possibly be 

achieved by continuous increasing working hours, improving machine availability and 

utilization or by increasing population of some of the machines. Increase in capacity  

can also be done through outsourcing. 

 

The year-wise calendar programme for peak capacity is given below:  

 
PRODUCTION PROGRAMME (for peak capacity) 

YEAR 
TOTAL COAL TOTAL OB S.R. 

Mt Mcum cum/t 
Yr3 0.75 2.56 3.41 
Yr4 3.00 2.70 0.90 
Yr5 6.00 4.56 0.76 
Yr6 10.00 6.46 0.65 
Yr7 13.00 10.34 0.80 
Yr8 13.00 11.26 0.87 
Yr9 13.00 12.73 0.98 
Yr10 13.00 15.31 1.18 
Yr11 13.00 15.77 1.21 
Yr12 13.00 15.94 1.23 
Yr13 13.00 15.25 1.17 
Yr14 13.00 14.29 1.10 
Yr15 13.00 14.39 1.11 
Yr16 13.00 14.30 1.10 
Yr17 13.00 14.30 1.10 
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Yr18 13.00 14.36 1.10 
Yr19 13.00 14.30 1.10 
Yr20 13.00 13.66 1.05 
Yr21 13.00 5.48 0.42 
Yr22 9.00 4.76 0.53 
Yr23 5.50 0.71 0.13 

TOTAL 229.25 223.81 0.98 
 
    

12. WATER DEMAND AND SUPPLY ARRANGEMENT 
               (Fig in Kld) 

 Total for 13.0 Mty 
Potable 915.00 

Industrial 2237.00 

Total 3152.00 
 

 

 WATER SUPPLY ARRANGEMENT 
 

 Industrial water demand will be met from existing mine void of Basundhara 

(East) OCP (Exhausted decoaled mine voids) till mine voids is developed for storing 

mine water of proposed water. The potable water requirement will be met through the 

weir constructed over Basundhara river till Integrated Water Supply Scheme (IWSS) 

for the project is implemented. 

 

13. MANPOWER 
 The manpower required for the project is 1567. 

 

14. POWER SUPPLY 
The project substation will receive permanent power at 33kV from the 

proposed 3x20 MVA, 220/33 kV proposed sub-station of MCL located near 

Garjanbahal. The project substation comprising of 3 nos. 5 MVA, 33/6.6kV 

transformers has been envisaged to cater to the loads of HEMM, work shop, 

pumping and quarry lighting. A separate substation for both CHP and washery has 

been envisaged. 

 



CMPDI

 

Job No.706118 Pre-feasibility Report, Page - 16 
     

 

15. COAL HANDLING & DESPATCH ARRANGEMENT 
 

 The present Coal Handling Plant envisages surface coal collection, 

conveying of the coal from the mine access trench to the proposed washery and in 

future once the mine is developed partial inpit transportation system has been 

envisaged upto certain distance of around 300m from access trench on quarry floor. 

 In all the variants, ROM coal of (-) 100 mm size by blast free techniques has 

been proposed for 80% production of coal and balance 20% wedge coal that requires 

crushing and inpit coal transport has been envisaged same for both the variants. 

 

 In this project coal transport has been envisaged in three parts: 

1. Coal from benches will be transported to reclaim feeders located at pit top 

by rear dumpers. Once the mine is advanced to dipside these reclaim 

feeders will be shifted to inpit to reduce dumper movement. 

2. Coal from reclaim feeders will be transported to washery via belt 

conveyor. 

3. Coal receipt from washery and transport upto Silo for final dispatch by belt 

conveyor. 
 

16. WORKSHOP AND STORE 
 All necessary facilities have been provided in the workshop to cater the 

needs of the entire project.  The workshop has 2 tier layout system along with a 

store.  The daily and scheduled maintenance including lubrication and minor repair 

shall be performed in the workshop to be located at pit head.  The service provided 

shall be preventive in nature as the workshop is being planned mainly to book after 

the job of minor report only.  Main workshop shall look after for major break downs of 

the HEMM / E&M equipment and shall arrange to send the HEMM / E&M equipment 

to central workshop located at Ib Valley coalfield of M/s. MCL. 
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17. CIVIL CONSTRUCTION 
Provision has been made in the project report: 

• Residential Building of 1097 no. quarters at the cost Rs.5955.61 lakhs. 

• Service building at the cost of Rs.4826.20 lakhs. 

• Roads and Culverts at the cost of Rs.3256.52 lakhs. 

• Cost of water supply for Drinking Rs.333.49 lakhs 

• Cost of water supply for Non-Drinking Rs.786.84 lakhs 

• Sewerage disposal of residential buildings at the cost of Rs.199.86 

lakhs. 

• Cost of industrial effluent treatment plant – Rs. 248.55 

 

18 DIVERSION OF NALLAH 
 A small seasonal nallah is flowing through the mine property, the catchment 

area of which lies near the south-eastern limit of the quarry boundary. Due to mining 

operation, the existing drainage pattern will be disrupted.  Hence, it is suggested in 

the PR for recoursing of surface run-off from the catchment area of the nallah through 

suitable water course directed towards Basundhara river. The nallah will be 

channelised along the toe of Garjanbahal external dump. 

 

 The provision of Rs.475.73 lakhs has been provided for the diversion of this 

nallah which is inclusive of construction of culvert, etc. 

 

19. ENVIRONMENTAL MANAGEMENT 
AIR QUALITY 

Winter Season (Dec’13 to Feb’14) 

Barapali 
Village 

Near crusher 
being 
installed Near CHP 

Near 
Kulda PO 

Tikilipara 
Village 

SPM 

95%ile 187.75  339.25 340.75 351.00  372.25
98%ile 189.10  340.30 340.90 351.00  373.90
mean 176.83  322.83 330.83 335.67  344.67
Min 166.00  295.00 317.00 316.00  292.00
Max 190.00  341.00 341.00 351.00  375.00

RPM 

95%ile 95.00  148.75 158.50 151.00  164.00
98%ile 95.60  150.10 158.80 151.60  165.20
mean 88.17  133.00 139.50 140.67  150.50
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Min 82.00  110.00 119.00 127.00  131.00
Max 96.00  151.00 159.00 152.00  166.00

PM2.5 

95%ile 14.75  22.50 21.75 23.50  24.75
98%ile 14.90  22.80 21.90 23.80  24.90
mean 13.17  17.83 17.67 18.83  22.50
Min 12.00  15.00 15.00 16.00  18.00
Max 15.00  23.00 22.00 24.00  25.00

SOx 

95%ile 19.00  25.75 25.50 26.50  29.00
98%ile 19.00  25.90 25.80 26.80  29.00
mean 16.83  21.83 21.17 22.00  26.33
Min 15.00  19.00 18.00 19.00  21.00
Max 19.00  26.00 26.00 27.00  29.00

NOx 

95%ile 44.75  69.25 66.75 65.25  69.50
98%ile 44.90  69.70 66.90 65.70  71.00
mean 41.17  62.17 63.33 61.00  55.33
Min 35.00  51.00 56.00 56.00  39.00
Max 45.00  70.00 67.00 66.00  72.00

 
Pre-monsoon (March to May 2014) 

Barapali 
Village 

Near 
crusher 
being 

installed Near CHP 
Near 

Kulda PO 
Tikilipara 

Village 

SPM 

95%ile 189.75 373.00 371.75 372.25  181.50
98%ile 190.50 374.20 371.90 373.90  183.00
mean 179.17 347.67 358.17 344.67  163.50
Min 158.00 304.00 329.00 292.00  142.00
Max 191.00 375.00 372.00 375.00  184.00

RPM 

95%ile 93.00 166.75 164.00 164.00  86.00
98%ile 93.60 167.50 164.00 165.20  86.60
mean 85.00 150.50 156.50 150.50  77.67
Min 74.00 130.00 147.00 131.00  66.00
Max 94.00 168.00 164.00 166.00  87.00

PM2.5 

95%ile 17.50 25.75 25.75 24.75  16.00
98%ile 17.80 25.90 25.90 24.90  16.00
mean 15.17 22.67 23.33 22.50  15.33
Min 12.00 17.00 20.00 18.00  14.00
Max 18.00 26.00 26.00 25.00  16.00

SOx 

95%ile 20.50 30.00 29.75 29.00  19.75
98%ile 20.80 30.00 29.90 29.00  19.90
mean 18.33 27.00 27.50 26.33  18.67
Min 15.00 22.00 24.00 21.00  17.00
Max 21.00 30.00 30.00 29.00  20.00

NOx 

95%ile 49.00 76.50 83.50 69.50  53.25
98%ile 49.00 77.40 83.80 71.00  54.30
mean 39.00 65.00 69.17 55.33  40.67
Min 30.00 35.00 54.00 39.00  26.00
Max 49.00 78.00 84.00 72.00  55.00
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Post-Monsoon (Oct – Dec 14) 

Barapali 
Village 

Near crusher 
being 
installed Near CHP 

Near Kulda 
PO 

Tikilipara 
Village 

SPM 

95%ile 191.50 339.75 337.50 349.50  191.75
98%ile 191.80 340.50 339.00 350.40  192.50
mean 179.83 298.17 313.83 336.00  172.83
Min 154.00 250.00 276.00 315.00  154.00
Max 192.00 341.00 340.00 351.00  193.00

RPM 

95%ile 90.00 140.25 150.50 145.25  89.50
98%ile 90.00 140.70 152.60 145.70  89.80
mean 82.00 130.33 136.00 136.17  84.33
Min 63.00 110.00 129.00 120.00  70.00
Max 90.00 141.00 154.00 146.00  90.00

PM2.5 

95%ile 14.00 16.75 16.00 17.00  14.00
98%ile 14.00 16.90 16.00 17.00  14.00
mean 13.00 15.00 15.33 16.33  13.17
Min 12.00 13.00 15.00 15.00  12.00
Max 14.00 17.00 16.00 17.00  14.00

SOx 

95%ile 17.00 20.75 20.00 20.75  17.00
98%ile 17.00 20.90 20.00 20.90  17.00
mean 16.00 18.67 18.83 19.83  16.17
Min 15.00 16.00 18.00 19.00  15.00
Max 17.00 21.00 20.00 21.00  17.00

NOx 

95% 42.50 68.50 68.75 64.75  45.25
98% 43.40 69.40 69.50 65.50  45.70
mean 35.83 63.00 58.50 57.33  38.17
Min 29.00 58.00 39.00 47.00  25.00
Max 44.00 70.00 70.00 66.00  46.00

 
WATER ENVIRONMENT 

Project Kulda OCP
 

  
 Indian 
Drinking 
Standard
s (IS-
10500) 

Monitoring 
Station 

Well at Balinga
  

Dt. of 
sampling 

01.01.14 6.02.14 06.03.14 08.04.14 5.5.14 

Colour 4 12 3 3 8 5 

Odour Unobjection
able 

Unobjectio
nable 

Unobjectiona
ble 

Unobjection
able 

Unobjectiona
ble 

Unobjecti
onable 

Taste 
Agreeable Agreeable Agreeable 

Agreeable Agreeable Agreeabl
e 

Turbidity 6 15 5 5 11 5 

pH 7.79 8.72 8.68 8.69 8.58 6.5-8.5 

Total Alkalinity 152 204 88 96 88 200 

Total Hardness 268 144 144 152 144 300 

Iron <0.06 <0.06 <0.06 0.26 0.26 0.3 
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Chloride 64 24 34 34 32 250 
Residual Free 

chlorine 0.19 0.07 0.15 0.14 0.18 0.2 

Total Dissolve 
Solid 462 260 252 266 252 500 

Calcium 65.6 38.4 33.6 36 33.6 75 

Copper <0.03 <0.03 <0.03 <0.03 <0.03 0.05 

Manganese <0.02 <0.02 <0.02 0.73 0.73 0.1 

Sulphate 84 56 44 55 46 200 

Nitrate 9.75 1.22 5.32 5.32 3.54 45 

Fluoride 0.59 0.38 0.34 0.34 0.32 1.5 

Selenium <0.002 <0.002 <0.002 <0.002 <0.002 0.01 

Arsenic <0.005 <0.005 <0.005 <0.005 <0.005 0.05 

Lead <0.005 <0.005 <0.005 <0.0005 <0.005 0.05 

Cadmium <0.0005 <0.0005 <0.0005 <0.001 <0.001 0.01 

Zinc <0.010 <0.010 <0.010 <0.010 <0.010 5 
Hexavelent 
Chromium <0.01 <0.01 <0.01 <0.01 <0.01 0.05 

Boron <0.01 <0.01 <0.01 <0.01 <0.01 1 

Faecal col.as 
MPN/ 100ml Nil NIL NIL 

nil Nil Nil 

Phenolics <0.001 <0.001 <0.001 <0.001 <0.001 0.001 

 

Project Kulda OCP Indian 
Drinking 

Standards 
(IS-10500) 

Monitoring Station Well at Balinga  

Dt. of sampling 7.10.2014 5.11.2014 03.12.14   
Colour 4 8 3 5 

Odour Unobjectionable Unobjectionable Unobjectionable 
Unobjectionab

le 

Taste Agreeable Agreeable Agreeable Agreeable 

Turbidity 5 14 4 5 

pH 8.64 8.63 8.62 6.5-8.5 

Total Alkalinity 96 92 88 200 

Total Hardness 160 156 152 300 

Iron <0.06 <0.06 <0.06 0.3 

Chloride 36 32 34 250 

Residual Free chlorine 0.17 0.15 0.15 0.2 

Total Dissolve Solid 278 274 272 500 

Calcium 36.8 38.4 35.2 75 
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Copper <0.03 <0.03 <0.03 0.05 

Manganese 0.04 0.03 <0.02 0.1 

Sulphate 55 51 52 200 

Nitrate 6.2 5.76 4.87 45 

Fluoride 0.24 0.24 0.25 1.5 

Selenium <0.002 <0.002 <0.002 0.01 

Arsenic <0.002 <0.002 <0.002 0.05 

Lead <0.005 <0.005 <0.005 0.05 

Cadmium <0.0005 <0.0005 <0.0005 0.01 

Zinc 0.05 0.03 0.05 5 

Hexavelent Chromium <0.06 <0.06 <0.06 0.05 

Boron <0.20 <0.20 <0.20 1 

Faecal col.as MPN/ 
100ml Nil Nil Nil Nil 

Phenolics <0.001 <0.001 <0.001 0.001 

 
NOISE ENVIRONMENT 

     Winter Season (Dec’13 to Feb’14) 
      Kulda P.O  Karlikacchhar Village 

Day 
 
 
 
 

95%ile 54.25 51.68 
98%ile 54.34  51.75 
mean 52.68  50.77 
Min 50.60 50.10 
Max 54.40 51.80 

Night 
 
 
 
 

95% 48.78  44.28 
98% 48.91  44.29 

mean 47.47 43.85 
Min 45.80  43.20 
Max 49.00  44.30 

 
    Pre‐ Monsoon Season (March to May 2014) 

      Kulda P.O Karlikacchhar Village
Day 
 
 
 
 

95%ile 53.48  53.13 
98%ile 53.67  53.29 
mean 52.08 51.52 
Min 50.90  50.10 
Max 53.80  53.40 

Night 
 
 
 
 

95% 47.53  44.43 
98% 47.63 44.47 

mean 46.63  43.92 
Min 45.60  43.40 
Max 47.70  44.50 
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    Post‐Monsoon Season (Oct – Dec 14) 
      Kulda P.O  Karlikacchhar Village 

Day 
 
 
 
 

95%ile 54.20  52.25 
98%ile 54.32 52.34 
mean 52.80  51.15 
Min 51.60  50.10 
Max 54.40  52.40 

Night 
 
 
 
 

95%ile 48.78 44.58 
98%ile 48.91  44.65 
mean 47.42  43.92 
Min 45.80  43.30 
Max 49.00 44.70 

 

20. SAFETY MANAGEMENT AND CONSERVATION 
 

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

design of operational system, provision of safety management for safe use of 

explosive electricity and HEMM. 
 

21. REHABILITATION AND RESETTLEMENT  
 
 The core zone of the project comprising of excavation zone, infrastructure 

area, OB dump sites, safety zone for blasting, etc., covers partly and/or fully the land 

from six (6) villages namely, Garjanbahal, Balinga, Bankibahal, Karlikachhar, 

Bangurkela and Tumulia. About 1046 families will be displaced due to mining and 

other associated activities of this project. These families will be resettled and 

rehabilitated socially, culturally and economically along with other displaced such as 

major married sons, unmarried daughters of 30 years of age, etc., as per latest 

Norms of Govt. of Orissa, May, 2006. Details of project affected families and project 

affected persons are given below: 

 

Name of village Project affected 
families 

Project affected persons 

Garjanbahal 318 1243 
Balinga 311 1201 
Karlikachhar 121 454 
Bangurkela 296 1309 
Total 1046 4207 

 However, the exact number of project affected families will be known after 

due enumeration by the Project Authority. 
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 Bankibahal & Tumulia has been considered in Kulda OCP and Siarmal OCP 

respectively. 

 

22. RAIN WATER HARVESTING 
 

Rain water is naturally pure water except where it becomes acidic due to 

industrial pollution.  The rapid exploitation of ground water as well as surface water 

due to the industrial developmental projects, increase in population resulted in acute 

scarcity of fresh water availability.  It has become necessary to conserve this 

valuable natural resource for sustainable development.   

 
Conservation of this valuable natural resource can be done by collecting this 

rain water scientifically and utilizing it either for drinking purposes or ground water 

recharging purposes. 

 
Scientifically & technically designed system which helps us to collect and 

utilize the rain water effectively through various steps and collectedly termed as “Rain 

Water Harvesting”. 

 

The various steps/methods are roof top catchments, check dams, percolation 

pond, storage tanks, etc.  
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Annexure-I 
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Annexure-I(Contd.) 
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Annexure-I(Contd.) 
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Annexure-I(Contd.) 
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Annexure-I(Contd.) 
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Annexure-I(Contd.) 
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Annexure-II 
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Annexure-II(Contd.) 
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