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GENERAL INFORMATION

1. NAME AND ADDRESS OF THE

APPLICANT

MAHANADI COALFIELDS LIMITED

2. ADDRESS OF THE APPLICANT JAGRLJTIVIHAR, BURLA

SAMBALPUR, DIST-JHARSUGU DA

oDlsHA - 768020

3. STATUS OF THE COMPNAY CENTRAL PUBLIC SECTOR

UNDERTAKING

NAME OF THE MINERAL WHICH

THE APPLICANT INTENDS TO MINE

COAL

5. NAME, ADDRESS AND

REGISTMTION NUMBER OF THE

RQP WHO PREPARED MINING PLAN

IDEBASHIS ROY
I

ICENTRAL MINE PLANNING &

DESIGN INST]TUTE LIMITED

REGIONAL I NSTITUTE-VI I

PLOT E.4, AT SAMANTAPURI

P.O.-R. R. L.,.BHUBANESWAR 
-

oDrst{A - 751013

REG. NO. 3401 1t(22)t2005-CPAM

DT. 07-09-2010 FOR JOBS

UNDERTAKEN BY CMPDI FOR OC

MTNES

6. NAME AND ADDRESS OF

PROSPECTING AGENCY

GSI, CMPDIL AND DIRECTOMTE
oF GEOLOGY (OD|SHA)

7. NAME & ADDRESS OF THE AGENCY

WHO PREPARED THE GEOLOGICAL

REPORT

CMPDIL, R. I.-u I,. BHUBANESWAR,

ODISHA

8. PERIOD OF MINING LEASE 41 YEARS

4.

Job
Mining Plan September 2018

.w,rryf{jr d"lrgmrr(f,, (sEiit)
t. qp. t. *. sn$., rt.ri -. Lakhanpur Ar*a



GmIdi

CONTENTS

VOLUME - I

$'r

Sr

,f

qr

.t:r,
I*1

&

:t i

*,

*

..t

,

\lt.Ifr .\q, rm"iliv {,il-r

+ltt,,Ltkhanpui Arrn
(ft*frii: 1 :i::ji,"i Jil];

'lli,i if".l;; il:.::

st.
No.

Chapter Name Page No.

From To

A. ueneral tnlormauon & Gontents (i) (iv)

B. Dummanzeo uala
a e

D. UHAI'I EKS

CHAPTER-1 INTRODUCTION
1 I

CHAPTER-2 MARKETING & JUSTIFICATION t 2

CHAPTER.3 PROJECT SITE INFORMATiON
1 J

CHAPTER-4 EXPLORATION, GEOLOGY, S@
COAL QUALIry & RESERVES

1 26

HAPTER-5 MINE BOUNDARY AND RESEREVES 1 12

CHAPTER-6 METHOD OF MINING
1 7

CHAPTER-7
1 7

3HAPTER-8 MINING SCHEDULE AND EOUIPIVIENT
DEPLOYMENT SCHEDULE

1 I
SHAPTER-9 COAL QUALIry

1 4

CHAPTER-10 TUMHING & UHAINAGE
1 32

CHAPTER-11 UUAL TTANULING & DISPATCH
1 11

CHAPTER-12 VVUKKSHUP I 2

CHAPTER-13 I-UVVtK SUPPLY AND ILLUMINATION 1 5

CHAPTER-14 CIVIL CONSTRUCTION
1 4

CHAPTER-15 SAFETY & CONSERVATION
1 I

CHAPTER-16 ENVI RON M E NT MANAGETVI ExT 1 13

CHAPTER.l T LANU KtsQUII-(hMENI
1 I

CHAPTER-18 tvltNr ULUSURE lmN I 28.
CHAPTER.l g MANF'UWEH

1 2

E. IJ]1AYYIN(,I

6 to Ie/^?SL

T
T

PLATE NO.
EL, I

LUUauorr map oI Lrotsna coalltelcl GEN-I

r:rocK rocauon ptan oI tb_valley coalfield GEN-II

3. Surface Layout Plan
,0 o

, GEN-llt

/v fij\;l*
,u " i'."'

Joo No. /u2792
Mining Plan and Mine Closure plan for Lakhanpur-Belpahar

v

2018 i

#-r



opograPhical MaP

Plan - IncroP MaP
GEO-lll

Geolog icaiTross-sectio ns

@Boreholes
Floor;ontouiptan of Lajkura seam

r ToP-ll seam

Bottom-ll seam

contour Ptan of lb seam

olio plan of Lajkura seam'

fofro PLan of Local seam
GEO-XI

GEO.XII

GEO-Xlll

ol'ro p6fif RamPur ToP-ll seam

@ttom-ll seam

Folio Plan of lb seam

lso-paftlng Plan above lb seam

lso-partiing plan above Rampur seam

-
lso-ptftlng Pian above Local seam

ing plan above Lajkura seam

ffiParkhani seam

31-03-2020

MIN-lll
& Closure Plan Yr-1

ffiPIanYr-3
ffilanYr-8
ffilanYr-13

@nYr-18
finat fxcavation Plan

nnarctosure Plan

CHIII

Gm[ili
Wm{"[ t

f
GEO.I

GEO-Vlll

GEO-IX

GEO-XIV

GEO-XV

GEO.XVII

GEO-XVIII

MIN-I

Annexures:

Sl. DescriPtion .- 
Paqe No'

1. Approval of thq Board of MCL for Mining Plan and Mine Closure

Plan including Closure Cost 
rvr rvrrr 

Annexure-l

Job No.702192
Mining Plan and Mintr {1Qanpu,-Aetpahar-Lilari 

OCP (a0 Mty)'

r1,?fl u 'i'r'l; (3tiff{I) 
.

S. qc. ,it ,:1. 'ir{', *'{:1.-
u.i". Lor,,ltlytoo+ciu c'or'0r'2010

ggpsgel {a*

gq.*.q:u,
Mf L, LakhAnpr.rr.Area

MIN-ll

MIN-IV

MIN-VII

MIN-vlll



lr l

&c'\urltlrs
qq-iiltr{tr{r

_gtil_m-86(gEfi)
W. t. t. qr$., d'It.-r
31ofi {t21200&cPAr (ft.07.09.20

3l*
1 s.$:fi#ffi:utt, r.iirrinpuf "elr



CIIIIIIII

cmmi ffimcl
LAKHANPU*

SUMMARISED DATA

Name of projeE
lntegratedL@

Lilari OCp
wta ha naoi CoitfietasTtcLNearest Railway Station from

tselpahar

-5Nearest NationaU Strt" H[f*"y I
Approach road . Connected by the B"lp.lrr"' 

Jharsuguda ail-weather road
- Jharsuguda is connected with

Sambalpur-Rourkela by state

Name of geological blocks
Belpahar t,lt & ilt CorOin"OE*ffi
blocx

Atga 9t!9g99lqg ica I btocks

of all coal seams within block l,ll & llt Combined

Stratigrapnrc

Seguence
rnic*niF{@ - No. of boreiole

intersections
Geologicat

Reserues (Mt)
% of totA 

-geologicalReserye
Min. Max.

PARKHANI TOP 0.08 2^37 27
P10 0.312

3.16 25.69 30
PARKHANI BOTTOM 0.08 3.02 38
P9 2.816

78.14 108.57 aa
LAJKURA 19.25 36.92

,P8

Lqr4!_
P7

120
850,817

1.88 26.89 49.5
89

0.10 6.54 100
59 4,Lt

41.58 3.579.54 69
,RAMPUR TOP I

P6

0.26 5.67 123
63.426

0.45 1 1.90 o.t
128

RAMPUR TOP II 0.10 5.81 130
88 5?tP5 1.28 5.227.79 132

RAMPUR MIDDI tr 0.09 7.57
P4

137
49.416

0.72 25.48 2.9
142

RAMPUR BOTTOM 0.08

8.2

7.97 146tl ^ 141.214
0.23 21.37 150
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RAMPUR BOTTOM II 0.10 10.62 151 203.1 35 11.8

P2 3.12 45.05 152

IB TOP 0,07 8.06 152 . 89.453 5.2
I

P1 0.12 36.25 135

IB BOTTOM 0.05 9.60 138 171.699 10.0

TOTAL 1720.256 100
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4.0 RANGE OF THICKNESS OF SEAMS AND PARTINGS

Total OB

R.ti;*th r."-lrrrdl 452.55Mcum

Method of Mi

1262.86

W'rth *+.rdrg/334.33
ln-situ O.B.: 3881.78

3.43'

Shovel-du , Surface mitler

CqCLq oq g-q"a!tl1iq,s ale ql 9n-1ll!l !
7 i Target Output , .

Job r.lo ?oz 92 - \i 
" 
'; 

' t'=l- summarked DataJob tlo i021f \j},l"i''.'' 
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Summarized Data, Page_- b

Minins ptan and Mine Ctosure 
?*ffrt*tqur-Belpahar-Liliri 

oCP (a0 Mty), SeptefrE* 2Ot8
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c. TECHNICAL

1 Area of the proposed mine block (with break-up

of different qeological blocks)
sq. km 36.26*

2 Borehole density within mine area BHs/sq. km 10

3 Mine parameters (seam-wise)'

Extent along strike (min. - max.)

Extent alonq diP (min.-max.)

km

km

9.4 to 14.14

4.3 - 5.0

Thickness Range General Thickness

Seam/Parting Minimum(m) Maximum(m) Minimum(m) Maximum(m)

Soil, WM, Top O.B. i r aa 96.06 16.16 74.0

1.3
Parkhani Top o.og 2.37 0.2

PARTING 16.0

Parkhani Bottom 0.08 3.02 0.5 1.9

PARTING 7814 . 108.57 83.7 10'1.0

Laikura 1s25 36.92 25.2 32.7

PARTING 1.88 26.89 6.4 17.0

Local 0.10 6.54 0.1 2.7

PARTING at.se 79.54 41.3 58.0

Rampur Top-l 0.26 5.67 0.7 2.5

PARTING 0.45 11.90 1.6 6.,0'

Rampur Top-ll 0.10 5.81 0.8 4.1

PARTING t,Za' 'l , '27...7.9. ,, , ', . : :4.0 17.0

3.3Rampur C 0.09 7.57 0.3

PARTING 0.72 25.48 ',1.9 10.0

Rampui Bottom-l 0.08 7.97 1.0 5.2

PARTING o:e 21.37 1.1 10.0

Rampur Bottom-ll. o.t o 10.62' 2.0 7.0

27.4

3.3

10"0

5.6

PARTING Alri ' ,:',,. 
:. 1 ,{$1$$ ,,.,';',,,'l::t: , ,; :,, ; 124'.

lB Top 0.07 8.06 0.3

PARTING Ttr.-:.a-','I ' ,,S6;25-r':i i"::.:, 
:' ' 2"1

lB Bottom 0.05 9.60 1.0
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10. Production Build-uP

i:sIncl
8

I

Year of achieving Target Production

(fram zero clate 01-04-2020)

Year-6

(2023-24)

Yeai of start of lnternal DqlPEg Year-1

Year-.-) Yr-1 Yr-2 Yr-3 Yr.4 Yr-5 Yr-G

Coal in mt 30.00 30.00 33.00 35.00 37.00 40.00

OB in Mcum 52.00 52.00 52.00 101.00 92.00 87.32

41

NIL .

5 years

Up to Year 28

Year 29 to 4'l

11. Total Mine Life

(at Nominal Production caPacitY)

Construction Period

. ProduCtion'build-uP Period

Full Production Period

Tapering / mine closure Period

Years

Years

Years

Years

Years

12A. MAJOR HEMM REQUIREMENT (lF RUN DEPARTMENTALLY) - TOP OB AND PARTINGS

Sl No. Machine type Size Required Existing Bal reqd.

1. Dragline 10170 1 1

2. Diesel Hyd" Shovel' 34 cum 13 13

J. Elec. Rope Shovel 5 cum 5 5

4. Diesel'Hyd. Shovel 12 cum J 3

E Diesel Hyd. Shovel 9.5 cum 1 1

o. DieselHyd. Shovel 6.3 cum 2 2

7. Electric Hyd. Shovel 6.1 cum 2 2

B. Diesel Hyd. Backhoe 4.3 cum 1 I

9. Hydraulic Backhoe 2.8/3.0 cum 2 2

10. Rear Dumper 2447 144 144

11. Rear Dumper 100 T 44 15 29

12. Rear Dumper 607 89 56 33

13. Eiectric Drill 250 mm 5'1 B 43

14. Diesel Drill 160 mm 7 7

'15. Crawler Dozei with riPPer 860 HP 7 1 o

16. Crawler Dozer 410 HP* 15 15

17. Crawler Dozer 401 HP. 2 2

18. Crawler Dozer 320 HP* 1 1

19. SW 32 AW Dozer 400 HP. 2 2

20. Promtractor Dozer 400 HP. 3 3

* to be replaced with 860 2 nos during 2019-2019

Job No. 702192
Mining Plan and Mine

ItLrmmarized
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128. MAJOR HEMM REQUIRENNENT (IF RUN DEPARTMENTALLY} - COAI

sl
No.

Machine type Size Required Existing Balreqd.

1 Surface Miner (-900HP) 3.8m wide 12 2 10

2 Front End Loader 6.4 -7.7 cum 12 1 11

J WheelDozer 450 HP 1 1

4 WheelDozer 3OO HP 2 2

5 Multi-wheel Dump Truck 357 120 120

rl

rl

rl

$

tf.
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Summarized Data, Page - d
OCP (40 Mty), SeptrarpblnQQJs
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13 Addl. Manpower
(for mine'only)
Existinq Manpower: 1 740 Nos.

4249

14 Overall Output per man

shift (OMS) including
Welfare Manpower

Tonnes

20.71

15 Presenee of Major
Surface Constraints
(nallas, road, power line,

etc.)

(tvpe) Presence of
(i) 3650 PAFs in 17 nos. of villages
(ii) Lilari Nallah diversion
(iiil enugnuri nallah diversion
(iv) Diversion of OPGC railway line between Belpahar and
Lakhanpur OCP.

16 Coal Transport within the
mine (By Dumperffruck)

35T Multi-wheel Dump Truck

17 Surface Coal Transport to

Siding/ Dispatch Point
and Mode of Dispatch

By conveyor and through SILO (rapid loading system).

1B Any Railway Siding and

distance
Siding-6 and new rapid loading system proposed near
the mine

19 Name of any Specific
Customer/lndustry

Basket Linkage

ENVIRONMENTAL & OTHERS
Civil Construction

Residential houses 2951

2

:

Water Demand

Land to be acquired - Total
Forest land (type of forest)

609.544
Reserve Forest 77.897
Revenue Forest 39.746
Total Forest: 117.643

4742.877
Reserve Forest: 122.7 40
Revenue Forest: 873.648
Total Forest: 996.388

Additional land to be

acquired for mine excavation
Total

Forest land

Additional land to be

acquired outside mine area
(beyond excavation area)

Total

l{.Xo. Iil.0t.0e.&r0
Uf.L, L;

D,

1

Unit

MLD Potable 2.47

lndustrial. I L0.42

J Ha

Ha

Additional land Total land

4

Ha

Ha

322.042
75.598

5

Ha

Ha

287.542
42.045

,ti )



6 Land to be acquired for-external 
dumping

Non-forest land
Forest land

Ha

Ha
Nit

Nit

17 nos.(Totat)

23433(Totat)

3650(Totat)

1514 mm

Cdo-olFs

7 Habitation A RenEnititation
No. of villages within mine

boundary
No. of project affected

persons
No. of pAFs to be

rehabilitated

Nos.

8 Mean annuat precip-itation mm

I Total installed purnping
capacity

lps

10 Drainage of tfreEeal fltame
of nver/nala)

LIIAIIftAIA

11 Any proposedAiveEEn of "

nala or power line
anq rnuunan nalla

*

&
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1
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Chapter- 1

. INTRODUCTION

BACKGROUND OF THE PROJECT

The Project Report for Lakhanpur opencast, 5.0 Mty capacity of lb-valley
coalfield was prepared in April,87 and approved in January,g2 vide letter No.43011/
431 87-cPA, dt'22.1.9;2. The mine started coal production from 1gg2-g3. Expansion
proposal for Lakhanpur oc mine for incremental production of 5.00 Mty (Total 10 Mty)
was approved by cll Board in February,2oo4. (Phase-ll) has also been sanctioned
for 15 Mty (S Mty.lncremental) in September, 200g.

The PR of Belpahar oC was prepared in oct.'80 for a production of 2 Mty. The
project was sanctioned by the Govt. in Dec.'82. The project was started in g4-g5.
Expansion proposal of Belpahar mine for an incremental production of ,1 i, ,* ,ai,
Mty total capacity) was sanctioned by the MCL Board in Augus t,2oo4.ph-ll expansion
of Belpahar oc has also been approved by MCL Board for rated capacity of g.0 Mty
(4.5 Mty incrementdl).

Project Report of Lilari ocP was sanctioned in sept lggl fora rated capacity
of 0'80 Mty' An extension PR was formulated in March, 2002 within the same property
by reducing the safety zone in the forest rand from earrier 300m to 7.5 , ,, ,",.
guidelines. The extension pR was approved by FDs meeting of MCL.

Belpahar ocP was planned in Belpahar Block-l & ll to exploit the lower seams
(10. ,lo_*rmpur), whereas Lakhanpur ocp.and Lirari ocp were pranr"o ,r;;r;;
side in Belpahar block-lll to exploit upper Lajkura seam. Both the mines were planned
for open cast mining. The rower seams (rb and Rampur) berow.Lakhanpur oc and
Lilari oc were not planned due to thick parting between Lajkura and Rampur seam
resulting in adverse economics.

Job No.7021gZ--------
Mining Plan and Mine Closure plan for
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ln the present proposal, all the three mines (Lakhanpur, Belpahar and Lilari,

OCs) have been proposed to be integrated into one mine to exploit all the t

principal seams of the coalfield i.e. lb, Rampur and Lajkura by open cast mining

t,

The Project Report for lntegrated Mine was discussed at various levels of MCt

and all observations were incorporated. The 164th MCL Board meeting held anl

03.02.2015 recommended the proposal in Variant-ll (partial outsourcing), to be put up

before Empowered Sub-committee of ClL.

CMD, MCL made a presentation in the 85th ECS meeting of CIL held on

08.05.2015 and gave_ clarifications to all the queries.

After incorporating observations of ESC, the modified PR was put-up before

31gth CIL Board held on 12.08.2015 at Kolkata. CIL Board accorded its "ln-Principle"

approval of the PR at an estimated capital investment of Rs.3017.57 crore on partial

outsourcing variant (variant-ll). Further, Board approved first year expenditure of Rs

535.80 crore for the project.

The PR was again discussed in the 330th CIL Board meeting held on 19th and

20th July 2016 and advised MCL to prepare Revised Project Report and submit to CIL

through MCL Board.

Accordingly, the PR was revised in accordance with above directive of CIL

Board, particularly scheme of mining has been changed avoiding OB re-handling at

the initial years. Also Ecgnomics of the project has been worked out with and without

washery.

With the above revision, the PR was placed before MCL Board held on

22.12.2017. The MCL Board approved the PR in-principle to be implemented in

Variant-ll (partial outsourcing) in Option-2 (with 10 Mty washery) and observed that.the

Mining Plan be prepared for a capacity of 40 Mty avoiding forest land.

The FR was discussed in the PAC (Project Appraisal Committee) meeting at

CIL on 14.02.2018. After incorporating observations of the PAC, the Project Report

was put up to ESC of CIL on 09-05-2018. The ESC of CIL approved the PR to be put

up to CIL Board. The CIL Board.in its 364th meeting held on 22-05-2018, approved.the

Project Report for lntegrated Lakhanpur-Belpahar-Lilari OCP in Variant-ll (partial
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1.2 EXPLORATION STATUS

Detailed exploration by CMPDI in the eastern part of the Belpahar block was

commenced in May'78. A total, of 1 1,659.32 m of drilling in 138 boreholes (134 CMPDI

+ 4 GSI) had been carried out in an area of 16.4 sq. km. Similarly, as the detailed

exploration contirtued in the dip side of western part of the Belpahar block, CMpDI

drilled additional '176 boreholes (22911 m) besides g boreholes of GSI in an area of

around 21.73 sq. km. Subsequently, during the course of MCL mining activities In three

-opencast prqjects- viz. Belpahar, Lakhanpur & l-ilari, a total 121 no. of production

support boreholes comprising 7251.10 m of drilling were drilled by CMpDI and DG (O)

for strengthening geological structure, access trench alignment, assessment of quality

etc. as per the requirement of MCL. Some other boreholes drilled in and around the

area have also been considered in the present report.

The Belpahar l, ll & lll combined block covers an area of 42.81sq. km w1h

maximum extent of 8.56 km aiong strike"direction and S.0 km along dip direction.

Geological Reserve: Total Net Proved reserves of 1484.833 million tonnes

and lndicated reserves of 235.433 million tonnes have been estimated vertically within

Mining Lease up to seam lB BOTTOM. Thevolumes of less than 1.0 metre coalseams,

Ungraded coal (UHV less than 1300 K.cal/Kg) and in-seam dirt bands of more than 1

metre in thickness of these seams from PARKHANI TOP to lB BOTTOM have been

deduced from MINEX and added to the volumes of respective overburden / parting

above to arrive at total waste.

1.3 MINING ACTIVITIES BRIEF DETAILS OF IB VALLEY
COALFIELD

lb-valley coalfield (also known as lb-river coalfield) is located in Jharsuguda,

$ambalpur and Sundergarh districts of Orissa between latitudes 21031' to 22o14,N

and longitudes 83032'to 84o10'E (ref. Plate No. Gen-l). The coalfield is named after
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the river lb, a tributary of the river Mahanadi. The Howrah-Mumbai railway line passes

through the coalfield. The nearest rail head is Brajrajnagar.

Mining in this coalfield. in south-eastern part started with the support of

available infrastructures around Brajrajnagar township in the first half of this century.

The first UG mine to start was Hingir Rampur Colliery (1909) and subsequently Orient

UG mine No.1 (1940).

Coal reserves of this coalfield are about ?4.19 billion tonnes (as on 1.42014)

of which about 14.95 billion tonnes lie within a depth range of 300m. Quality of coal

varies from grade C to G (largely F), suitable for power generation.

The coal movement to western and southern lndia power houses is convenient

from this coalfield by virtue of its locational advantage. Many private entrepreneurs are

interested to build and operate power plants in this coalfield in the neighbourhood of

Hirakud water reservoir due to ease of availability of coal and water. Thus the coalfield

has gained importance in recent times.

1,3.1 DIVISION OF COALFIELD INTO SECTORS

The coalfield is broadly divided into three sectors as under:

- North-western sector/Gopalpur tract.

- West-centralsector/Hingirtract.
- South-eastern sector/Rampur tr'act.

NORTH.WESTERN SECTORIGOPALPUR TRACT

This sector has favourable geomining characteristics. However, due 1o its

remoteness from the existing mine field and absence of rail link, the development of

large scale mining activities in this sector is linked to establishment of pit-head power

stations in this region.

This sector has been divided into 23 nos, of geological blocks (ref. Plate Gen-

ll) which are under different stages of exploration. All of them are virgin except

Basundhara & Kulda blocks. At Basundhara coal production had commenced in 96-97

in Basundhara (East) OC project which was exhausted in 06-07. Mining operations in

-4
Job No.702192
Mining Plan and Mine [5];rrt for -Lilari OCP (40 Mtyi,,Septernhe??01 8

flrI
i?::.tr::, : $-:i:rsrl "tsT acnl=r#

?-.$' :l:i: , :i't: .!'ti ,it ryt ffi'W.qfi.qA,5m rauo 1:

*. q3. fi. *. ur
Rd. |lo.



cmmi iffiIncl

U

il
,*

.il

il;

if

Basundliara(W)oCprojecthavealsostartedaftertneapprov;ffi

2003' Mining operations in Kulda OC project have started in 07-08 after approval of

the PR in January,2005.

WEST.CENTRAL SECTOR/H IMG IR TRAGT

West-central unexplored region is covered by the exposures of Barren

measures, Raniganj and Kamthi measures where coal seams are likely to be deep-

seated, as indicated from regional drilling and needs to be proved by detailed

exploration. As such, this sector does not offer any scope for mining activities in near

future. -

SOUTH-EASTERN SECTOR/RAMPUR TRACT

This sector of lb-valley coalfield is under maximum exploitation.

It has 10 exploration blocks and all of them ai'e explored in detail. These are

Belpahar-t & ll, Belpahar-lll, Talabira-l, Talabira-ll& lll, Kudupalli, Rampur, Rampur

Extension, Lajkura & its expansion, Orient group of blocks and Madhupur block. 
-

Most of the blocks are under active mining operation except Talabira ll & lll
blocks, which was a JV project where MCL has a share of TOo/o. The block has now

been de-allocated.

1.9.2 STATUS OF SOUTH.EASTERN SECTOR (RAMPUR TRACT)

ln this part of the coalfield, potential coal seams are lb, Rampur and Lqjkura

which obcur in ascending order. All the coal seams outcrop in this part with almost

nprth-souih strike with basal lb seam in ine eastern extremity followed by exposure of
younger seams to the west in Succession.

Due to nearness of Howrah-Mumbai railway

infrastructural facilities, this part of the coalfield has

nationalization.

line and availability of

developed rapidly after
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Details of existing mines, completed & ongoing projects in tO vattey coatfietd

are given below:

Table 1.3
Existing Mines, Completed & Ongoing projects

sl.
No.

Mine/Project Annualcapacity
(M0

Seam
worked

A. Existing Mines
1 Orient group U/G mines (Orient-

1;2,3&4)
0.79 lb/Rampur

& Laikura
2 Rampur group UG mines

(Hingir Rampur colliery &

Hirakhand Bundia lncline)

'096 Rampur and/or
tb

B Completed Proiects
3 Lajkura OC 1.00 Lajkura
4 Belpahar OC & Expansion 8.0 (2.00+1.50+4.5) lb & Rampur
5 Lilari OC 0.80 Lajkura
6 Samaleswari OC & its

expansions
12.00(3.00+1 00+
1.00+2.00+5.0)

Lajkura

7 Lakhanpur OC & Expn.( Ph-ll) 5.00+5.00+5 O0 Lajkura

8 Basundhara West OC
Expn./Extn.

2.40+4.60 lb & Rampur

c Ongoing Project
9.10 Kulda OCP& Expn. 15.00 lb, Rampur &

Lajkura
11 Lajkura Expn.OCP 1.50 (lncr.) Lajkura
12 Hirakhand Bundia UG (Aug.) 0.42 (lncr.) Rampur

Mine-wise production achieved in 2016-17 in lb-valley coalfield is given below:

Sl. No. Name of the Project 2016-17
Coal (Mt)

1 Belpahar OC 9.00
2 Lajkura OC 2.08
3 Lakhanpur OC 18.75
4 Lilari OC 0.33
5 Samaleswari OC 14.71
6 Basundhara (W) OC 3.50
7 Kulda 10.00

Sub-total OC 58.37
Sub-total U/G 0.84
TOTAL OF IB.VALLEY 59.21

i

I

I
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1,4 PRESENT STATUS OF THE MINE/PROJE

ln the prgect area, mining activities by opencast method by three. mines

namely Lakhanpur, Belpahar and Lilari OCPs are going on. The upper -seam i.e.

Lajkura seam is being mined.in Lakhanpur and Lilari OCP and the lower seams (lb and

Rampur) are being worked out in Belpahar OCP. Opencast mining with Shovel-

Dumper combination and dragline for OB and partings and Surface Miner and shovel-

dumper for coal is adopted" Total Geological reserve estimated for the combined block

is 1720-26 Mt, out of which 235.43 Mt are in lndicated category. The mineable reserves

estimated within quarry configuration is 1262.g6 Mt (as on 1.4.201g). lt may. be

mentioned here that mineable reserve is arrived at after provision of safe quarry slope,

statutory barriers, impossibility of extraction at acute corner etc. ln view of detailed

,exploration an established coal occurrences, no geological loss has been considered,

but about 5% coal has been ded,ucted on account of mining loss due to multi seam,

interbanded coal extraction.

At present cbal from all the three mine is dispatched through the following

sidings/UTLS as described below:

- Ubuda siding
Belpahar siding 3, 6 and 7

- Siding no. 4 and S (y- curve siding).

Totalexisting Manpower including three mines, viz. Lakhanpur OCp, Belpahar

OCP and Lilari OCP is 1740.

1 5 JUSTIFICATION OF THE INTEGRATED PROJEGT

;. As explained earlier, both lb-and Rampur sea{ns below Lakhanpur and Lilari

" OCP are virgin and were not planned earlier due to presence of thick parting between

,,Laikura and Rampur seam. ln the present proposal, all the three mines have been

,proposed to be integrated into one minb and planned upto the lower most workable

,,*rrl 
seam for better conservation; safety and enhancing the capacity of the mine to

|meet the growing coat demand of MCL.
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1.6 SALIENT FEATURES OF INTEGRATED MINING PLAN

The present proposal has been prepared for 40.00 Mty capacity. The Washery

of 10 Mty is already approved by MCL Board on 27.08.2016.

Presently out of production of about 18.75 Mty from Lakhanpur OCP, around

2.50 Mt of coal is linked to the lb-TPS of M/s OPGC dispatched through Ubuda siding.

The balance coal is dispatched from Belpahar siding 3,6 and 7 near Belpahar OCP

and Y-Curve siding no. 4 and 5 located.at a distance of about 12 km. Coal from

Belpahar OCP is also dispatched from Y-curve siding. Some coal is dispatched through

local sale from coal stock yard. ln the present proposal, Belpahar OCP has been

proposed to be extended in the dip side to integrate with Lakhanpur OCP which will

necessitate dismantling of Ubuda siding.

Both washed and raw coal is proposed to be transpor{ed via rail from rapid

loading systems fitted to the silos. Transport of coal on surface from pit-top receiving

hoppers to silos/washery will be by conveyors. ln the initial years, till the conveyors

and silos are commissioned, existing dispatch system will continue.

Proposed lntegrated Lakhanpur-Belpahar-Lilari OCP has no consumer

specific linkage. A basket of new consumers may be linked to the project who have

been issued LOA (Letter of Assurances) by MCL under NCDP-2007.

1.7 PRE.REQUISITES AND ASSOCIATED NiSXS

. Following pre-requisites are envisaged

implementation of the report:

and should be considered while

a) Evacuation of villagers

b) Completion of R&R activities

c) Possession of land, diversion of road including villages roads

d) Forest Clearance and Environment Clearance

e) Diversion Nalla (Lilari and Puljhor)

0 Coal evacuation by rail
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1.8

g) Construction of infrastructures like washery, sub-station, Rapid Loading

System, railway line, office, HEMM workshop

PROJECT OBJECTIVES AND TARGET BENEFICIARIES

Coal demand from lb-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 cpal and water, The southern, western & central lndia power

stations have to depend on lb valley coalfield for their growth. The Howrah-Ir/umbai

line pasSes through the coalfield. So coalcan move from this coalfield to western lndia

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

rail-cum-sea route throirgh Vishakhapatnam and Haldia ports. Coal can easily move

from this coalfield to Eastern lndia and Northern lndia as weil. Necessary

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

The proximity of lb-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 lndia,

majority of which are coal based and may be linked from lb-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 are also linked to the coalfield.

Job No.702'192
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Chapter - 2
MARKETING AND JUSTIFICATION

DEMAND AND SUPPLY SCENARIO OF MCL

Long-term demand projection of coal is quite complex issue owing to rapid
ehanges in the relative availability & fresh coal linkages or cancellation of tinkages
under New Coal Distribution Policy (NCDP) - 2007. However, as the position stands
now, the overall coal balance of MCL is given below:

Table 2.1
Projected coal demand on MCL

(Both Talcher and lb-valley coatfield)

The consumers of MCL are linked to the company and not to any specific
coalfield' The actuat sqRRlv from any coalfield of MCL wiil depend upon the production
&nd transport logistics. Under the above circumstances coalfield wise demand has
bben assessed based on the production share of these two coalfield which is given in
the next page.

{
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2.1

#

Totalcommitmenffi
(based on last three years average) for
Power (Utility).

Totalcommitmeffi
for Non-power

I{qte Units (LOA issued

Sub-Total

Total Demand on MCL

.IlaI[I

Particulars

Units
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Table 2.2
Projected coal demand on MCL from lb-valley coalfield

Fiq. in Mt
Sl. No Particulars 2021-22 2026-27

1 Total Demand on MCL 244.83 274.134

2 Projected coal demand on lb-valley coalfield 97.93 120.56

3 Coal Avaiiability 69.61 70.40

Gap (-l,28.32 (-)50.16

2.2 UTILITY OR MARKET FOR THE COAL FROM MINE/PROJECT

It is proposed that the coal produced from the proposed project will be linked

to various'Thermal PoWer'stations for power generation, both within the state and

outside the state.

LINKAGE OR FIRM FUEL SUPPLY AGREEMENT2.3 AVAILABLE
(FSA)

The proposed integrated PR of Lakhanpur-Belpahar-Lilari OCP will be linked

to the existing consumers of the respective OCPs. ln addition a basket of new

consumers may be linked to the project who have been issued LOA (Letter of

Assurances) by MCL under NCDP-2007.However, the consumerwise quantity may be

known after signing of FSA, which are to be executed after achieving the desired

milestones as per the guidelines of NCDP-2007.

2.4 JUSTIFICATION OF OPENING THE PROJECT

The existing Lakhanpur OCP has been planned to mine upto the upper Lajkura

seam only, below which both Rampur and lb seam are left virgin. So from sound

conservation point of view, in this project, it is proposed to work the left out virgin

deposits of Rampur and lb- seam below Lakhanpur OCP. Also to add life to the pro1eqt

additional property to the dip side has been annexed.

Further as explained in table-2.2, the projected gap between demand and

availability by the end of year 2021-22 is projected to be 28.32 Mt from lb-valley

coalfield. Further new coal linkages have been given to MCL for which MCL has

already issued LOA. The proposed integrated project will meet the coal demarid from

the co.alfield, especially to the new consumers and redu.ce the gap between demand

and availability. f: .
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ChaPter : 3

PROJECT SITE INFORMATION

3.T LOCATION,ACCESSIBILITYANDCOMMUNICATION

Lakhanpur-Belpahar-Lilari lntegrated OCP (30,0 Mty) is proposed within

Combined Belpahar.l,ll & lll Geological block of Rampur tract of lb-valley coalfield, in

Jharsuguda distt. of Odisha. Lakhanpur OC, Belpahar OC and Lilari OC are running

opencast projects of MCL, which are proposed to be integrated into one project.

Belpahar l, ll & lll combined block is situated between the latitude 21"42'12" -
21"47'20" N and longitude 83"48'00" - 83'52'41" E in the district'of Jharsuguda,

Odisha, covering an area of 42.81 sq. kms. The block falls under Survey of lndia

toposheet-no. 640/13 & 64Ot14 on R.F. 1:50,000 and Survey of lndia special

toposheet nos. C-4, C-5, B-4, B-5 and D-4 on R.F. 1:10000.

The area under consideration is well connected by railand road to all important

business and industrial centres of the country. The Mumbai-Howrah main line of the

SE railway passes close to the northern boundary of Belpahar l, ll & lll combined block.

The Belpahar railway station is situated at a crow fly distance of about 5 km from the

northern boundary of the block. Jharsuguda, the dist. Headquarter is 30 km from the

area and is connected by the Belpahar-Jharsuguda all weather road (Odisha District

Road-S). Jharsuguda is connected with Sambalpur-Rourkela and Bilaspur by a state

Highway No.10. The district headquarter Raigarh of State Chhattisgarh is also around

70 km away fiom Belpahar and is well connected by the Belpahai-Kuraloi-Lakhanpur-

Kalarbaga-Bhikampal-Raigarh all weather pitch road (NH-200).

The block is also connected with different working opencast coal mines of MCL

viz. Lakhanpur OCP, Belpahar OCP and Lilari OCP (all within the block). Samaleswari

OCP, Lajkura OCP, HR collieries, Orient collieries, Hirakud Bundia lnclines etc. of MCL

are all within 5 to 15 km away from the block. Tata Refractories Limited (TRL) is

situated in the Gomodera small township, 2 to 3 km awav in the north w6stern corner

of the block. lb Thermal Power Station of OPGC (Odisha Power Generation

Job No.702192
Mlning Plan and Mine Closure Plan
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boundary in the south-east corner of the block and is well connected with all weather
pitch road.

3.1.1 AREA OF THE PROJECT IN SQ. KMS.

The Belpahar l, ll & lll combined block covers an area of 42.g1sq. km with
maximum extent of 8.56 km along strike direction and 5.0 km along dip direction.

: THE PROJECTISED AREA

The limits of Berpahar r, il & ill combined brock are given berow:

East :

West:

North:

South:

Floor of bottom most lb Bottom seam lncrop.

Notification boundary for 20 Mty pR formuration given by MCL arrrr

proved limit line of earrier GR on Beroahar .sector- ilr.

Floor position of faurt F1-F1of bottorn most seam, !b Bottom.

Surface position of fault F7-FT.

i

I

t

T

The block shapes like a trapezium which extents maximum up to about B 5rr
km along strike direction and about s.0 km arong dip direction.

CLIMATE AND RAINFALL DATA

The area falls in sub tropical climate During summer (March-Mav) ii;r,
temperature varies from 1 3.2"c to 40.0"c which even reaches up to 46.g"c during 1trt.
extreme summer' ln winter (December to February) the temperature varies from 7 0 r.
to 36'4"c (From January 1990 to February 2o1o). Most of the rainfall occurs durinq *;r .

end of June to september. December is the most of least rainfall. The average raint.rll
In the area is around 151g mm recorded forthe period of 1gg0 to20a7.
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The area !s repi'esented by gently r6iting undulating topog;aphy with the softerformations rike coar seams and shate, forming tinear d;;;r;a occupied bypaddyfields and relatively harder sandstones forming the ridges and knotts. However,as the area has undergone to active opencast coat mining activities the natural/original
topography of the brock has undergone rots of change with the occurrenc; ;;;;;;quarry pits' overburden dumps, coalstocks, haul roads, colliery infrastructures, runningopencast projects office,'residential establishments, anciltary townships, roads etc.

The lowest elevation is about 193.00 metres and lies near borehole no. cMlB-057 (RL 1g2'gom) in the north-eastern part and the highest erevation is about 2s2.oometres and is rocated in southern part near borehore no. cMrB_310 (RL 250.3g m).

The lb River' after which the coalfietd is named which flows southerly alongthe eastern boundary of the coalfield, constitutes the main drainage of the coarfierd.The easterry frowing Lirari nara, a tributary or tne ,; r;"r, frows across the area in thenorthern.part of the brock controts the drainage pattern of .the bb; I; ;;:* ," _,few nalas flow into the Lilari nala.' Besides, a number of artificial water roggeddepressions have been formed by fire cray quarries, which were mined by Trsco, inthe northern part of the block, abandoned opencast coar mines / pits i benches minedby MCL in and around Berpahar ocp in tn" 
"rrt"rn,'rr*nrnpur ocp in the centrarand Lilari OCp in the northern parts of the block.
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Chapter - 4

GEOLOGY AND DEPOSIT APPRAISAL

4.1 INTRODUCTION

4.1.1 BACKGROUND

The proposed lrltegrated PR of Lakhanpur-Belpahar-Litari ocp has beenformulated within Belpahar l, ll & lll combin"o o""inical block in the Rampur sectorof lb-valley coalfield' The block namely-, Betpahar l, ll & llt combined, is a combination
' of earlier blocks viz' Belpahar opencast t & ll block and Belpahar sector lll. Geologicalreport for both the aforesaid blocks, published in August 1gg4 and March 19g6respectivety were available and on basis of which, three opencast projects viz.Belpahar opencast mine, Lakhanpur opencast mine and Lilari opencast mine are inoperation' within the blocks' ln Belpahar ocP, lower coar horizons viz. rb and Rampurseams in different sections/splits are being mined out and in Lakhanpur and LitariocP',s upper seam horizon viz. Lajkura is being exploited by McL. ln Lakhanpur andLilari ocPs lower seams namely Rampur and lB seams were thought to be exploiteilby underground mining due to occurrence of parting to the tune of 70 to g0 m betweenLajkura and Rampur seams.

ln the meantime' due to high demand of coal for fulfilling the long term coallinkage commitment of McL to its consumers, coupred with better economics withoutsourcins, McL has proposed to exprore ,n" ,"loi,il; ;;';;"J.",,rn existinsLakhanpur'' Belpahar opencast projects to a single mine within the block under report,so that the virgin Rampur: and rb seam berow;;r;;;; #';;; can arso beexploited by opencast method along with upper r.irro seam. Accordingry it was fertto study the opencast potentiarity of lower searrs viz. Rampur and rb seams berow
'rajkura seam in the Belpahar sector lll block, so that the expansion projects for existingElelpahar' Lakhanpur and Lilari opencast mines can be formulated to increase the

H:::::'^::::'i1 
or mlnes or McL wrthin the brock under report to meet thechallenge of coar demand by the consumers. Hence , .;r;;r"; ;;r;ffiJ

Job No.702192
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The Belpahar l, ll & lll combined block is located in Southern part of lb Valley

coalfield in the district of Jharsuguda, Odisha (Plate I & Figure 1). ln this chapter,

Geology of the OCP has been described from the GRs of Belpahar l, ll & lll combined

block prepared by CMPDI, Rl-Vll in March, 2012.

4.1.2 BLOCK BOUNDARY (Ref.Plate-G-2)

The limits of Belpahar l, ll & lll combined block are given below:

East :

West :

South :

42 EXPLORATION STATUS

4,2.1 QUANTUM OF EXPLORATION

Detailed exploration by CMPDI in the eastern part of the Belpahar b'lock was

commenced in May'78. A total, of 1 1 ,659.32 m of drilling in 1 38 boreholes (134 CMPDI

+ 4 GSI) had been carried out in an area of 16.4 sq. km. Similarly, as. the detailed

exploration continued in the dip side of western part of the Belpahar block, CMPDI

drilled additional 176 borehbles (229'11 m) besides 9 boreholes of GSI in an area.of

around 21.73sq. km. Subsequently, during the course of MCL mining activities in three

opencast projects viz. Belpahar, Lakhanpr-rr & Lilari, a total 121 no. of production

support boreholes comprising 7251.10 m of drilling were drilled by CMPDI and DG (O)

for strengthening geological structure, access trench alignment, assessment of quality

etc. as per the requirement of MCL. Some other boreholes drilled in and around the

area have also been considered in the present report.

.;

Eloor of bottom most lb Bottom seam lncrop.

Notification boundary for 20 MTY PR formulation given by MCL

and proved limit line of earlier GR on Belpahar Sector lll.

Floor position of fault F1-F1 of bottom most seam, lb Bottom.

Surface position of fault F7-F7

for Lakh 'Lilari OCP (40 Mty) September 20'1 B
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The total quantum of exploratory drilling for coal carried out in Belpahar l, ll &

lll combined block is provided in the following table:

Table 4.1

Details of Exploration,
Belpahar l, ll & lll Combined Block, lb Valley Coalfield

4,2.2 DENSITY OF BOREHOLES IN BLOCK AREA

The Beipahar l, tl & tll combined block covers an area oin lZ.gl sq. km with

ntaximum extent of 8.56 km along strike direction and 5.0 km along dip direction. Seam

wise borehole density i iven in the table below:

Job No.702192
Mining Plan and Mine Closure

Agency
Period of
Drilling

Nos. of BH

lntersections

(BH series)

Meterage

drilled
(M)

Type of drilling
Status of

Documentation

CMPDI
May 78 -
May 1985

sro (bMra) 33865.80
Detailed drilling during

exploration of Belpahar block

Docuinented in

this report

GSI
Aug 77 -
Nov 1984

13 (rBR) 2791.99

Regional exploration in

Belpahar block / Kusaraloi

area

CMPDI
Dec 02 -
Feb 2003

e (ctLD 1 108.00
Production support drilling in

LilariOCP

CMPDI
Jan 03 -
May 2003

25 (CrLK) 1510.00
Production support drilling ln

Lakhanour 0CP

DG (0)

1 997-98

(March 98

to April93)

2 (OrBoC) 163.50

Drilling for physico-mechanical

studies of cores in Belpahar

OCP

DG (0)
Jan 2003

- May

2003

36 (0rBB) 2507.00
Production support drilling for

Belpahar OCP

Documented in

this report
DG (0)

March

1998 *
March

2002

e (orL0) 1 't65.65 Production support drilling for

LilariOCP

DG (0)

July 1999
* Oct

1 999

40 (orBLKI 796.95
Production support drilling for

Lakhanpur 0CP

Grand

Total
444 43908.89
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Table 4.2
Borehole Densifi,

Belpahar I, ll & lll Combined Block, lb Valley Goalfield

Seam
Borehole Density
(no. of Bh/sq. km)

PARKHANI TOP 1

PARKHANI BOTTOM 1

LAJKURA 4

LOCAL 3

RAMPUR TOP I 3

RAMPUR TOP II 3

RAMPUR MIDDLE 3

RAMPUR BOTTOM I 4

RAMPUR BOTTOM II 4

IB TOP 4

IB BOTTOM 3

ALL SEAMs/ALL Bhs 10

4.2.3 
. 
PROXIMATE ANALYSIS OF COAL SEAMS

: Quality of coal in this block is generally of high moistur"e high ash power grade.

The grade of coal is predominantly F to G. The details of quality of coal on lroo basis in

this block are tabulated below.

har-Lilari OCP (40 Mty), September 2018
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4.2.4 PHYSICO-MECHANICALSTUDIES

Physico-mechanical studies have been done for two boreholes OIBOC-1 &

OIBOC-2 drilled by DG(O) in Belpahar OCP area at the instance of MCL during the

year 2000. Results are with MCL, Lakhanpur area, lB valley CF.

4.3 GEOLOGY AND STRUCTURE OF BLOCK AREA

4.3,1 GENERAL GEOLOGY

The Belpahar l, 11 & lll combined block is located between the latitude

21'42'12" -21"47'2d" N and longitude 83'48'00' -83"52'41" E in southern part of the

lb Valley coalfield, in the district of Jharsuguda, Odisha. The block falls under Survey

of lndia toposheet nos. 640/13 & 640/14"on R.F. 1:50000 and Survey of lndia special

toposheet nos. C-4, C-5, B-4, B-5 and D-4 on R.F. 1:10000.

Geological succession of Belpahar l, ll & lll combined block is as follows:

Table 4.4
Stratig raphic Succession,

Belpahar l, ll & Ill combined Block, lb Valley Coalfield

(:

t

I

t

t

Recent I
Sub-Recent
Lower Permian Barakar

Age Formation Lithology .

Soil, alluvium, Lateritic soil and sub soil-

Fine to coarse grained sandstone, micaceous

at places, carbonaceous shale, grey shale,

fire clay, sandy shale, shaly sandstone,

alternate shale and sandstone and-thick coal

seams.
(300 * 350 M0

Lower Permian Karharbari Coarse grained to pebbly and gritty

sandstone, carbonaceous sandstone with

. undecomposed feldspar pieces with thin

good quality cbal searns.

(3-35M0
Upper Talchir

Carboniferous

. Pre-Cambrian Archean Granite, mica sbhist & gneisses

Fine to medium grained greenish

sandstone and green shale. (+ 82m)

-Belpahar-Lilari OCP (40 Mty), September 2018
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4 3.2 GEOLOGICAL STRUCTURE

' 
Sub-surface boreholes data as welt as floor contour and cross section across

the block reveal that the block is bounded by major dip faults along the northern and

southern boundaries as evidenced also by abrupt termination of coa{ seam incrops.

Boundary faults in the north and south are associated with closely spaced sympathetic

faults; all heading towards north. Apart from the bounding faults, there are two more

minor dip faults which affect the disposition of the top Lajkura seam. ln total, Belpahar

l, ll & lll combined block is traversed by 7 nos. of faults, generally E-W to NW-SE

trendihg with mosily northerly and few southerly hade. Thus, in g6neral, the block

exhibits a simple structural disposition

4.3.3 DIP AND STRIKE

The beds strike in a NE-SW direction in the northern part, assume an N-S trend

in the central part and SSE-NNW in the southern part. The overall configuration is tllus

a broad antiform.

The strata dip towards NW in the northern part, towards west in the central

part'and towards WSW in the southern part at angles of 4 to 60 or at a gradient of 1 in

15 to 1 in 10.

4.3,4 FAULTS

. The faults in Belpahar l, ll & lll block have been deciphered on the basis of

direct eviilence in the boreholes and discrepancies in the floor levels of seams between

a set of boreholes. The trend, magnitude and evidences for the individual faults in the

block are given in Table 4.5 below:

Job No.702192
Mining Plan and Mine Closure ilari OCP (a0 Mty),
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Belpahar l, ll &

' Table 4.S
Description of Faults,
lll combined Block, lb Valtey Coalfield

j

, +,

st.

No.

i Extent

I Fault i ot

I No. I Fautt

, l(m)

Location

in the

block

Tr end
Throw

Evidence of Fault

direction Amount
(m)

c4 car t-t I 4250 ] I,ronn

(425 
I

km) 
l

E-W North 90-20

F2-F2 
)3000 

(3 T Nrth
km) 

l

NW SE i South-

I westerly

o-lu

1) Abrupt termination of mcrop of Lalkuii- n
SEAMS,

2) Seams Rarnpur Top I Top ll, MID Bol
Top faulted in BH No CMtB-018. Lajkura l-r
faulted in Bh No CtLl-008 Lalkura Roof faLlr
above Lajkura faulted in BH No _ ClLt,arl
seam faulled in RH N^ or n nnl

Parkhani Bottom ano LrltJlrirr[.,i ""'",
00/

3) Differences of floor reduced levels li l
between CMIB-148 008 01g, CIL (rL)i

falling on the down throw srrJc rr

411 9 "5 J !5.2! 1@1e!cJ4!!g!n th r,, 1,, r,
1)Parting between nampur-eot f f a ib tr,t r

lb Top roof fautted in BH No.CMIB,l5.r
2) Differences of floor redrrnprt la\,arc ,,r ,r,

r+
i3

I

I F3-F3 r800

I I (180

km)

ii
i__ I_
i F4-F4 ) 220A

1 IQ2a
, I k'n)

li

lsouth-east iwlr@

/,''//

z) urrerences of floor reduced leve
IBR-O18. CMt8-298 CMtB-021 on
side and Ctl4lB-155 0tLO-006, C[4

gry-Eru!. CM|B 027 on the_upti
'1 

Difference of ftoJr reOLrced t&eis o
CMIB-135 142 $A,147 on the dor.l
CMIB-131 151 on the upthrcwn sidr

North-East i tO aO 1) Difference of floo, :edu.eC ieu,,,.

BHs CMIB-257 '140 138, 136. 135 ,

side and CMIB-245, 244, i37 and 1;,.

side,

tf nOrupt terminatton and sh,ft,n,1

Lajkura Rampur-& lb seams ,luairr:.r

2) Difference of floor reduced levt:ir,
BHs CMIB-287 tBR-040, CMIB r , r

IBR-C39. CMIB-271,242, tBR-04i ol
srde and CMIB-273. 220 27? /,1

side.

3) Lalkura and Local searlls rn ltlj i
faulted / missino

s i F5-F5l-4200

i i (42t

i 1km)

South j E-W with

j swing

] towards

I South at

I ootn enos

North 1 0-90

Job No 7A2192
-!i.;--:-*,j i, thapter-4, Page-8

Mrnrng Pian and Mine Closrrre 1,r ,,1J,,r l.tlhanour-fl.rkhanpur-Betpahar-Lilari OCp (40 Mty), September 201 8
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st.

No.

Fault

No.

Extent

of

Fault

(m)

Location

in the

block

'Trend
Throw

Evidence of Fault

Direction

- 
Amount

{rn)

o F6-F6 1 650

(1.65

krn)

South NW.SE North-East 35-50 1) Difference of floor reduced levels of the seams in

BHs CMIB-220,272, 247 .in the down throw side and

CMIB-273, 221 in the upthrown side.

7 tr1 C'7
I t't I 3600

(3,60

km)

South E-W with

a swing

towards

SE

North 1 30-1 50

"

1) Absence of Lajkura seam in CMIB-270, 3A4, 222,

223 on the upthrown side of fault.

2) Terminatlon and subsequent shiftlng of the incrop of

Lajkura seam against the fault.

o() F8-FB 4300

(4 30

km)

North

Outside the

block

boundary

WNW-

ESE

North-East 30 1) Partin$ between Parkhani Bottom and Lajkura

faulted, Lajkura seam roof faulted in BH No. CMIB-008.

4.3.5 COAL BEARING FORMATIONS AND THEIR GENERAL BEHAVIOR

Barakar and Karharbari are the two potential coal bearing formations in lb

Valley coalfield with Barakar being the store house of rnajority of coal seams. The

coalfield occupies an area of 1460 Sq. km and with potential coal bearing area

(excluding Kamthis, non coal bearing Lower Karharbari Formation) of about 300 sq.

km stretching along the south, east and northern periphery of the coalfield.

The coal seams have been explored in detail along the southern part of the

coalfield as well as the eastern part and northern periphery trough basin. Thus

occurrence of coal seams in these parts of the coalfield is well established. However,

there is a gap in detail exploration between south and east central part of the coalfield.

4,4 DESCRIPTION OF COAL SEAMS

4.4,1 GENERAL

carbonaceous horizons occurring within Barakar andThe

have been desi ated as coal seams depending

Karharbari

upon their

Job No.702192
Mining Plan and Mine Closure Plan
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thicknesses, stratigraphic positions, quality and consistency in occurrence over

considerable part of the coalfield. ln lb Valley coalfield, Karharbari Formation contains

only one coal seam i.e., lB, whereas, in Barakar Formation, there are 3 nos. of

regionally correlatable consistent coal seams (Rampur, Lajkura and Parkhani). The

Belpahar l, ll & lll Combined block contains regionally correlatable consistent coal

seams as described above with numerous splits

The coal and carbonaieous horizons have been diffefentiated from each other

on the basis bf moisture and ash contents as'applicable in high moisture non-coking

coal. Ash + moisture values considered for different categories of coal and other litho

types are as follows:

4.4.2 SEQUENCE OF COAL SEAMS (REF PLATE G-xxx & c_ xxx!)

ln Belpahar l, ll & lll Combined block, the Karharbari Formation contains lB

seam in 2 splits and Barakar Formations contain seams Rampur, Lajkura and Parkhani

also in splits. Altogether, 9 nos. of seams / split seams are repbrted in Barakar

Formation. Among these, seam LAJKURA, RAMPUR Top l, RAMPUR Top ll,

RAMPUR BOT l, RAMPUFI BOT ll and lB BOTTOM are the most potential coal

horizons in this block. As such, only 11 consistent splits of Parkhani, Lajkura, Rampur

and lb are dealt in details in this report (Figure 9). All of these seam incrop within the

block.

Belpahar l, ll & Ill Comb.ined

generally from 2 metres to 10 metres.

-4, P

:r-Belpahar-Lilari OCP (40 Mty), September 2018

Coal

Shaly coal

Carbonaceous shale

Greyshale, sandy shale

and sandstone

Ash%+Moisture% upto 40%

Ash%+Moisture% >40 upto 55%

Ash%+Moisture% >55 upto 75olo

Ash%+Moistu re% exceeding 75%

block is covered by soil of thickness varies

It consists of sandy.soil, clay and lateritic soil.

.rriGqaeiii mi
YII.Ift.qql,rt"r=;
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The weathered ma.ntle ranges upto 10 metres and consists of laterite, sandstone,

sandy shale, intercalation of shale and. sandstone, carbonaceous shale etc.

The sequence of coal seams and intervening partings found to occur within

the block, as per borehole data, is given in Table 4:6 below:

Table 4.6

Succession of Coal Seams,
Belpahar l, ll & lll Combined Block, lb Valley Goalfield

Seam / ROOF DEPTH
FL(
DE

)oR
PTH

THIC (NESS RRL FRL
GEN

THICI
ERAL
(NESS

Panlng
between
Beams

MIN
(M)

MAX
(M)

MIN
(M)

MAX
(M)

MIN
(M)

MAX
(M)

'MIN.
(M)

MAX
(M)

MIN
(M)

MAX
(M)

MIN
(M)

MAX
(M)

of
Bh

SOIL

0.00 0.00 0.00 23.20 0.00 23.20

2.4 10 323CMIB.
001

CMIB-

001

CMIB-

051

CMIB.
270

CMIB.
051

CMIB-

270

i
I

:

I

,WM
I

0.00 23.20 3.00 37.00 0.00 32.80

1.0 12 323CMIB-
051

CMIB-
270 .

CMIB.
003

CMIB-
222

CMIB.
003

LETI
los+l

t,1 1P

4.90 35.40 11.84 96.06 0.84 83.93

2.7 52 27CMIB.
214

CMIB-
216

CMIB-
212

CMIB-
269

CMIB.
212

[il"r1
lzosl

11.84 96.06 96 28 0.08 2.37 134.07 209.23 133"72 206 86

It)rl CMIB-
212

crr,trs- I

lzogl
CMIB-

212
CMIB-

269

IBR-

040

lil*l
lzstl

CMIB-
287

CMIB.
251

CMIB-

287
CMIB.

251

0.2 1.3 27

- 
!' ltl

11.00 96.28 17.74 107.37 3.16 25.69

4.0 16 30CMIB-
259

CMIB-
269

CMIB-
211

CMIB.
269

CMIB.
190

IBR.

031 '

11.00 107.37 11.30 107.75 0.08 3.02 123.85 210.82 122.17 210.52

0.5 1.9 38CMIB-
175

CMIB-
269

CMIB-
175

CMIB.
269

CMIB-
305

CMIB-
234

CMIB-
287

CMIB-
175

CMIB-

287
CMIB-

175

't't.30 107.75 92.38 198.34 78.14 108.57

83.7 101 37CMIB-
175

CMIB-

269
CMIB.

175
CMIB.

269
CMIB-

234
CMIB.

265

" 13.99 198.34 37.56 231.81 19_25 36.92 27.97 2?0.40 -0.58 192.92

252 32.7 120CMIB-
109

CMIB-
269

IBR-

017

, cMtB-
269

CMIB-
1'10

CMIBj
148

CMIB-

218
CMIB-

239
CMIB-

' 218
CMIB-

239
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MAX

(M)

?'i

t,
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Seam /
Parting
between
seams

ROOF DEPTH
FLOOR

DEPTH
THICKNESS RRL FRL

GENE
THICKI

MIN I MAX

{M} I tr',rl

MIN

(M)

MAX
(M)

MIN

(M)

MAX
(M)

MIN

(M)

MAX
(M)

MIN

(M)

MAX
(M)

MIN i

(M) 
I

P8

9.70 206 35 20 81 2 r 6.08 188 26.89

6.4
L

I

CMIB
052

CMIB.
217

CMIB-
296

CMIB.
217

CMIB-
240

CMIB-

008

I r-ocel
i

8.65 216.08 10 15 I 220 07 0 10 6.54 13 31 211.64 o 2, 210 14 i-cr".--l 
o r

116 
i

CMIB-
tto

CMIB-

217

CMIB- I CMIB-

1 '16 :. 217

CMIB.

271

CMIB.

253

CMIB:

217

CMIB.' 
116

CMIB-

0.45

CMIB- I CMIB-
l220 224

-____ t_,-__._

10.35

CMIB CMIB-
217

CMIB-

035
^n4ra

217

cMrB- i cMrB-
arn

t+.1

33

l -irro 
iesooirsaz 28340

RAMPUR
i,i-,ni . Clllts CMIB CMIB- ' CMIB-

0.09 7 .57 20575 :

ililiilni F U:Vllt t/lvllu UIvllD- Ulvrrc

060 217 I 060 217

iou No 7o2igz
Mining Plan and Mrne Clrtlr;rt

Chapter-4. Page_-- I 
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li'.1;rn lrtr t rrklrariprn Belpahar-Lilari OCP (40 Mty)

IBR-

040

CMIB-
008

CMIB-
lt/

CMiB-CMIB-
-060

CMIB, 0.3

060

'{':l::';-il 
'-;i

q@ }I*,ilE.$ {.:rid;i{
S" qq. fr. t. Br*., tt.ir.-r

n-, &r^ +*E*rr,*q!ar!Ag ,41&SlS dt fl? llA ?$te

l

P7

10.26 224.07 53.36 265.98 41.58 79.54

41.3
qo

CMIB-
019

CMIB.
217

CMIB.
019

CMIB-
217

CMIB.
208

CMIB.
220

RAMPUR

TOP I

15.21 265.98 lb tb 266.57 4.26 567 -36 59 216 05 -37 1B ?15 10

4.7 2
CMIB.

na?
CMIB.

217

CMIB-

092

CMIB.
/t i

CMIB- CMIB-
tud

CMIB.

217

I

cMrB- | cMrB
092 | 217

CMIB

092

1t 212 9D 010 5 81 t, -tZ tl ,zto 16 -43 51 212 05

0.8| ----
I CMIB-

) 217

IBR-

027

CMIB- CMIB-
008 | 217

CMIB-
079

CMIB-
ltt

CMIB.
079

ffi3oass
cMrB- I cMrB- | cMlB- I cMlB

2lTlOOziZtt

o-n 
-l- 

zs aa :- 
-

781 308 88 1248 i 31008 0.08 797 -79.49 208.1 3 -80.69 206 69

1.0 I

I

I

K
CMIB.

033

CMIB-
217

cMrB- I cMlB-
033 | Ztt

qMrB-

221

CMIB.

008

CMIB.
217

CMIB-
084

CMIB-
217

CMIB.
084

31C 0B 523 1 32544 423 tt 3t

1.1CMIB-

217

CMIB- I CI\1I8.

094 t zfl
IBR.

041

CMIB.

119

10.62 -96.05 208.71 -98.04 1 98.'1 8

-?

RAMPUR 
-- - 

'- -'- i -

roP l! ; cIrP- cMlB cMlB c

- 
'"' " 211 

' 
062

September 2018

17

6P6

640 266 57 920 272 13 11 90

t.o
CMI8.

079

CMIB.
217

CMIB
079

CMIB,
211

272.90 18.28 283.00 1.28 27.79

40 17

-53 61 206.46 -54 01

P4 19 10CMIB-

012

CMIB-

217

1r .'

1!l

, il

P3

385

CMIB-

094

E'? 325 14 13 9/ -321 43 010
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4.4,3 DESCRIPTION OF INDIVIDUAL COAL SEAII/IS

SEAM NAME:pARKHANT rop(pLATE No. c-ilr AND Gxrv, c_xxv)

Full seam intersection of seam PARKHANI Top has been.occurred in 2z
borehotes' The maximum thickness of the seam PARKHANI rop is 2.37 metres and
ite maximum depth of occurrence is 96.06 metres. The seam is devoid of dirt band of

than 1 metre thickness. The proximate anatysis on 60% RH and 40.c of seam
{'ARKHANI TOP on hoo sampte shows moisture%o and ash% as'7. 1% and 3g.1o/o
respectively' The UHV value is 2662 kcal/kg. The giade is F. The available Mroo ahd
unit calorific value indicate that the seam may fall in Bs group of long flame coals,

,S!f!,iect to confirmation by generating more data.

SEAM NAME: PARKHANT BorroM (ptATE No. G-rv & G-xv)

- $@^q1I6 (yffi{q)
.;r IT'q rr r' ''rr P? 1T. .7

ram /
rting

ROOF DEPTH
FLOOR

DEPTH THICKNESS RRL FRL GENERAL
THICKNESS

Nos.

of
Bh

MIN

(M)
MAX
(M)

MIN
(ilt)

MAX
(M)

MIN

(M)
MAX
(M)

MIN
(M)

MAX
' (M)

MIN

(M)
MAX
'(M)

lat lr
tvl I t!a

(M)
MAX
(M)

dPUR
TOM II

CMIB-

094
CMIB-

217
CMIB-

094
CMIB.
217

IBR.

040
CMIB-

060.
CMIB.
2't7

CMIB-

071
CMIB-

217
CMIB.

071

2

6.00 280.00 16.56 308.40 3.12 45.05

12.4 27 152
CMIB-

003
IBR.

031
CMIB-

058
IBR.

031

CMIB-

135
IBR-

039

OP

6.48

CMIB.
041

308.40 7.55 309.70 0.47 806 -90.45 208.1C -91 .75 207.45

0.3 3.3 
.

152
IBR-

031,
CMIB-

041
IBR-
-031

CMIB-
,i34

CMIB-
020

IBR.

031
CMIB.

' 118
IBR.

031

CMIB-
1 18'

755 309.70 8.52 333.55 0.12 36.25'

2.1 10 135
CMIB-

441
IBR-

031
CMIB-

031

IBR-

031

CMIB.

085
CMIB-

233

OM

8.52 333.55 12.O7 333 75 0.05 9.60
115.60

208 19
115.80

206.03

1.0 5.6 138
CMIB-

031
IBR.

031

CMIB.
031

IBR.

031
CMIB.

112
CMIB-

209
IBR-
031

CMIB-
102

IBR.

031

CMIB.
123
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Full seam intersection of seam PARKHANI BorroM has been occurred in 3g

boreholes' The maximum thickness of the seam PARKHANI BorroM is 3.02 metres
and its maximum depth of occurrence is 107.37 metres. The seam is less interbanded
and contains no inseam dirt band of above 1 rnetre in thickness. The proximate
analysis on 60% RH and 40"c of the fuil seam PARKHANT BorroM on ,,rr.rrr,J
shows moisture% and ash% as 7.2% to 7.9% and 32.60/o to 37.6 respectively. The
UHV variel from 2718 kcal/kg to 3311 kcal/kg. The grade is F a.nd the general grade
of the seam is also F' The available Mroo, unit volatile matter and unit calorific value
indicate that the part of the seam may fa, in Bs group 

"f 
r;r; il;H"",,:"

confirmation by generating more data.

ThC PArtiNg bEtWEEN SCAMS PARKHANI BOTTOM ANd PARKHANI TOP
varies from 3'16 metres to 25.69 metres. The parting thickness increases towards
north-western 

.and south-western parts of the block. The general parting thickness
varies between 4 metres & 16 metres.

SEAM NAME: LAJKURA (,LATE NO. G_V, G-XV,, c-XXVt)

Fullseam intersection of seam LAJKuRA has been occurred in ltoboreholes.
The maximum fullseam thickness of seam LAJKURA is 36.g2 metres and its maximum
depth of occurrence is 198.34 metres. The seam is interbanded and .".,r,.* inseam
dirt bands of above 1 metre in thickness. The proximate analysis on 60% RH and 4a"c
of the fullseam LAJKURA on ltoosample shows moisture% asny, ano volatile matterol,
as 5'B% to 8'1 o/o; 31'1% to 46.3% and 22.5% to 26.9%.The UHV varies from tb+t
kcalikg to 3490 kcal/kg' The grade varies from G to E and the general grade of the
seam is G to F' The available Mroo, unit volatile matter and unit calorific value indicate
that the seam may fall in Bs group of long flame coals, subject to confirmation bygenerating more data. The parting between seams LAJKURA and 

'ARKHANTBoTToM varies from 78'14 metre to 108.57 metres. The general p.arting thicknesa ie
83.7 metre to 101 metres in the block.

SEAM NAME : LOCAL (PLATE NO. c-vt,c-xvil,c_xxvil)

i

rl Mana

\
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Seam LOCAL has been encountered as full seam in 100"boreholes. The

maximlm thickness of seam LOCAL is 6.54 metres and its maximum depth of

occurrence is 216.08 metres. The seam is less interbanded and contains 1 metre and

above inseam dirt bands. The'proximate anatysis on 60% RH and 40"C of seam

LOCAL on lroo sample shows moistureTo and ash% as 6.0% to 8.1% and 27.Oololo

42.5o/o. The UHV varies trom2207 kcal/kg to 4056 kcal/kg. The grade varies from G to

E and the general grade of the seam is F to E. The available Mroo, unit volatile matter

and unit calorific value indicate that the seam may fall in Bs group of long Jlame coals,

subject to confirmationlby generating more data. The parting between seams LOCAL

and LAJKUM varies from 1.88 metre to 26.89 metres. The general parting thickness

is between 6.4 metre to 17 metres.

SEAM NAME : RAMPUR TOP I (PLATE NO. G-Vll,c-Xvlll & G-XXVlll)

Full seam intersection of seam RAMPUR TOP I has been occurred in 123

boreholes. Thb maximum full seam thickness of seam RAMPUR TOP I is 5.67 metres.

and its maximum depth of occurrence is 265.98 metres. The searn is devoid of inseam

band of more than 1 metre in thickness . The proximate analysis on 607o RH and 4O'C

of seam RAMPUR TOP I on lroo sample shows moisture%, ash% and volatile matter%

aa 5.3% to 9.0%, 19.g% lo 57.8o/o and 1 7.5o/o to 27.8o/o respectively. The UHV varies

from 192 kcal/kg to 4912 kcal/kg. The grade varies from UNGR to D. The generalgrade

rffi G to E. The available Mroo, unit volatile matter and unit calorific value indicate that

the part of the seam may fall in Bs group of long flame coals, subject to confirmation
': lt.. ,

1H$ nerating more data..The parting-between seams RAMPUR TOP I and LOCAL

varies from 41.58 metre to 79.54 metres- The parting thickness increases southerly.

The general parting thickhess varies between 43 metres to s8 metres.

SEAM NAME : RAMPUR TOP Il (PLATE NO. G-Vttt & c-XlX)

Full seam intersection of seam RAMPUR TOP ll has been occurred in 130

boreholes. The maximum thickness of seam RAMPUR TOP ll is 5.81 metres and its

maximum depth of occurrence is 272.13 metres. The inseam dirt

Paqe - 15
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above have been developed in patches towards the northern parts of the block' The

proximate analysis on.60% RH and 40"c of the seam on ltoo sample shows moisture%'

asho/oandvolatilematter%as4,7o/oto8.0%,27.8%lo53.7a/oand20.5o/oto23.s%"

The uHV varies from g41 kcat/kg to 3960 kcal/kg. The grade varies from UNGR ta E. ' '

The general grade is G to F. The available Mroo, unit volatile matter and unit calorifi* .,,',.i:

value indicate that the seam may fall in Bs group of long flame coals, subject't* ,,',1.

confirmation,by generating more data. Tfre,parting between seams RAMPUR TOF il ';

and RAMPUR TOP I varies from 0.45 metres to 11.90 metres. The parting thickncs

increases in patches towards'southern parts of the block. The general parting thickncet - ' 
t

varies between 1.6 metres to 6 metres'

SEAM NAME : RAMPUR MIDDLE (PLATE No' G.lx & G-xx)

Fuli seam intersecton of seam RAtvIPUR t/llDDLE has been occui'ir:ti '';

borehcles. The maxrmum thickness of seam RAMPUR MIDDLE is7 '57 metr("' 'r'' i 'i

maxirnum depth of occurrence is 283.00 metres. The seam is interbanded ancl (.{ 
'|r 'ir 

* 
'I

both combustible and non-combustible dirt bands of more than 1 metre thrckrrr ',1, 
I i"

proximate analysrs on 60% RH and 40"c of the Seam on lroo sample shows r'|lt rr"tr t r

ash% and volatile matter% as3.70h to 6.6%, 34.80/o to 59.7% and2290k Ilrt'{ill'

varies from 151 kcal/kg to 3187 kcai/kg The grade varies from UNGR to F I i1i ' 1r ' '' ' ''

grade is Gto F. The available Mroo, unifvolatile matterand unitcalorificvi]lrrr''ti'ii i!'

that the seam may fall in Bs group of long flame coals, subject to cotrftrrrr'tii" r I

generating more data. The parting between seams RAMPUR MIDDLE irrrrrl I i -';r

TOp ll varies from 1.28 metres ta27.79 metres. The parting thrcknes{: 'rr rr I '

isolated patches towards southern and western parts of the block' The t1''r!r't ti i' i' : ":

thickness varies between 4 metres to 17 metres'

SEAM NAME : RAMPUR BoTToM l (PLATE No. G-X & G"Xxl}

Fullseam intersection of seam RAMPUR BOTTOM I has beert (x:{ rrtrr'rl !:i

boreholes. The maximum thickness of seam RAMPUR BOTTOM iis i'rti'rri' 1"

its maximum depth of occurrence is 308.88 metres. The Seani ls tttlt'rl'rrr r'-"f

having dirt band of 1 metre and above in thickness' The proximati:;trr'tit i "ir :

Job No 702192JUU IIU. I VL 
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RH and 40"c of the full seam RAMPUR Borl-oM I on lroo sampres shows moisture%,rl 
ash% and volatile matter% as 4.4o/o to 7.60/0, 26.0% to s3.2%and 1 g.s% to 23.0%.::l ' The UHV varies from g51 kcal/kg'to 4263 kcal/kg. The grade varies from UNGR to D.r* The general grade of the seam is G to F. The available Mroo, unit volatile matter and'$ unit calorific value indicate that the seam may falr in Bs group of long flame coars,ii subiect to confirmation by generating more data. The parting between seamsi* RAMPUR BorroM I and RAMPUR MIDDLE varies from o.T2metres to 25.4g ,"rr"..

t The parting thickness increases in isolated patches in southern, centrar, western and
* northern parts of the block. The generar parting tnicrness;rr;", between 1.g metresand 10 metres. 

.

, SEAM NAME : RAMPUR BOTTOM tI (PLATE NO. G.XI & G-XXII)

Full seam intersection of seam RAMpuR BorroM 
' 

has been occurred ins' 151 boreholes' The maximum full seam thickness of seam RAMpu; ro-o*,, ,,10'62 metres and its maximum depth of occurrence is 32s.44metres. The seam is' highly interbanded and contains both combustibre and non-combustibre dirt bands of
"' less than 1 metre as well as more than 1 metre in thickness. The proximatellrrr,,

on 60% RH and 40"c of seam RAMPUR BomoM il on lroo sampres showsmOiStUfeo/" aeho/^ onr.r .,^r^r;r^ --

;;"";;;,";'UNGR to D' The general grade is G to E. The available Mroo, unit volatile matter and

ff::"::"^::.:: ldicate 
that the seam may fa, in Bs sroup of tons ftame coats,

:1?::: ]" 
confirmstion by generatins more data. ,n"" ;;; ;"";=r.r,_

RAMPUR BorroM ll and RAMPUR BoTToM lvaries from 0.23 metre to 21.37tnetres. The parting thickness increases tnrirra're oarr{1..^-* .__-
I I rsrr es' I ne paftlng thickness increases towards southern, western and north-west_ern

:::::::'::r 
rhe senerar partins thickness varies berween 1 1 metre and 10nretres' The parting thickness reduces to less than 1 metre towards southern mostparts of the block.

SEAMSEAM NAME : tB TOp( PLATE NO. G-X[ & c-Xxilt)

No.70292
Mrrrrng Plan and Mine Closure plan
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Full seam intersection of seam lB TOP has been occurred in 152 boreholes"

The maximum full seam thickness of seam lB TOP is 8.06 metres and its maximum

depth of occurrence is 308.40 rnetres. The sedm contains inseam dirt bands of morc

tlian 1 metre in thickness in 3 boreholes. The proximate analysis on 60% RH and 40.C

of the seam lB TOP on lroo samples shows moisture%, ashTo and volatile matter% as

4.4o/oto7.8o/o,19.5o/o to 50.4% and25.0o/o. The UHV varies from 1338 kcal/kg to 5133

kcal/kg. The grade varies from G to C. The general grade is F to D. The available Mroc,

- unit volatile mafter.and unit calorific value indicate that the seam may fall in 85 groups

of long flame coals, subject. to confirmation by .generating more data. The parting

between sgams lB TOP and RAMPUR BOTTOM ll varies fr-om 3.12 metre to 45,fi.$

metres. The parting thickness increases towards south-eastern, south-western and in

two isolated patches in the northern parts of the block. The general parting thickneri,*r

varies between 12.4 melre and 27 metres.

SEAM NAME : lB BOTTOM (PLATE NO. c-Xlll, c-XXlV, G-XXIX)

Fuli seam intersection of seam lB BOTTOM has been cccurrerJ rr ii;,

boreholes. The maximum full seam thickness of seam ig AOffOM is 9.60 ilrt.r!ir ," rr:, !

its maxrmum depth of occuruence is 333.55 metres. The seam is devoid of rirrl l,,rr,,i i

morethan 1 metre in thickness. The proximate analysis on 60% RH and 4(l {. ,,i-rlt

seam lB BOTTOM on ircc samples shows moisture%, ash% and volatil€ nt;iiir.i !

5.19'r,to 8.Za/o,15.4ok1o44.2a/oand21.3%to 24.0%.The UHVvaries fromZtilr, r., .,i i.;

to 5685 kcalikg. The grade varies from G to B The general grade rs I ,i , :l

avaiiable Mroo, unit volatile matter and unit calorific value indicate rhal tlrr.l,.rrr .r 1r,,

seam n';ay fall in 85 groups of long flame coals, subject to confirmation Liv 'tr.,i. i ii,:, ,

moredata.ThepartingbetweenSeamSlBBoTToMandlBToPVi]rlf::,|r.rr

metre to 36.25 metres. The parting thickness increases in isolated p;rl, trr.r, r, .. 
'i.i

the souther"n and northern parts of the block. The generai parting thiil'.rr,'..

between 2.1 metres and 10 metres. The parting thickness decreases t

m in the north central parts of the block.
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4.4.4 GENERAL OBSERVATION ON COAL SEAMS

From the meager analytical results avaitable, it can be seen that the coal

$6ams of tselpahar l, ll & lll Combined block, particularly lb and Rampur seams, exhibit

low moistu re 2.5o/o lo 5o/o, unit VM 35% to 5Oo/o, unit carbon 80% to 85%, unit hydrogen

4o/o ta 5%, unit Sulphur O.4o/o to 0.5% and unit CV 7700 kcal/kg to 8100 kcal/kg. Such

analyses definitely encourage for further examining of these coal for its potential as

semi-coking coals. However, high ash percentage, which is invariably over 250/0,

restri-ct its categorization as saleable unit as semi-co.king coal. yet quality of coal

seams of Belpahar l, ll & lll Combined block needs to be evaluated further at least for

Cl, CT, Sl, Refiectance, Reactivity, etc. for ascertaining them as high ash semi-coking

insitu coal Suitable washability characteristics also need to be carried out for
asses6ing its economical viability as semi-coking coal,- if established after desired

analyses.

4 4.5 HYDRO.GEOLOGICAL DETAILS FOR BLOCK AREA

Available sub-surface hydro-geological data is meager to give precise

information about sub-surface hydro-geological regime. However, a brief description

of the hydro-geological investigation carried out by the hydro-geology dept;, CMpDl,

Ranchi in and around air shaft of orient colliery is given below:-

The study reveals that the sandstone strata overlying Lajkura horizon in the

vicinity of the air shaft in orient colliery is a potential aquifer a4d its hydraulic

conductivity varies widely due to change in litho units of the strata.

The sandstone strata constituting the intervening partings of the coal seams of
lB Valley coalfield are more or less similar to the sandstone occurring above Lajkura

horizon in orient group of mines. This indicates that the intervening partings of the coal

seams constituting sandstone may also be potential aquifer.
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4.5 RESERVES
4,5.1 GENERAL

- Berpahar r, il and ilr combined brock covers an area of 42.g1sq. km. wherethree and one regionally correlatable potentiar coar seams are estabrished in Barakarand Karharbari Formations respectively. while 9 no. of splits in three major seams inBarakar Formation are correlated, the tB seam in Karharbari Formation occurs in 2correlatable splits.

Altogether 11 nos' of coal seams splits have been dealt in detail in the presentreport' All these 11 coat seams sptits have been deart il;;,;; quantitativeryconsidering opencast mineability in view.

4.5.2 METHODOLOGY

Effective thickness grids of 11 nos. of seams (parkhani rop to rB Bottom) areprepared through Grid compute menu operations of MINEX 6.0.5 software. Likewise,UHV grids are prepared for f 1 nos. of seams for different categories of grade (A toUngraddd) through same operations. For different grades of coar, different inputs ofsp' gr' are fed to database of MTNEX. Limit of thicknes, ,r;; .,.;l"I", 
and above,limit of polygon of block boundary and limit of uHV varues for different grades of coatfrom UNGR to Grade A were fed to database of M|NEX through seam.Mode, DetairedResource Reporting operations menu of MINEX 6.0.s .orruirr"- rr";;ff;ff;above menu of MINEX, grarJe_wise, seam_wis", .;;. rrea, coal volume, Gross insituresources' total volume of waste are determined on *.csv 

format (Annexure-v*A &VlIIB)byusing11seamsETandUHVgridsgeneratedbyMlNEX.Thus,;grossprover1

andindicatedreservesofrepresentativecoalSeamsoccurringwithinthepolygonol

block boundary have been obtained through MrNEx 6.0.5 software.

similarly' depth grids for ll seams are generated through grid arithmctir rl,, i,,,

[#]:::ffi::::: T:"::: ',":, 
n10, 

"1respective 
coa, seams rrom rol,, 3 ,](surface contour grid). Then by operating Detailed Rr 

vvar DEdrlrs Irom lof '1"'3rr'l

3source Reporting 0l)(,r tti,,;,,menu of MINEX 6'0 5 software Depth-wise, seam-wise and Grade-wise .,or,r. iri,rii,

s.d:flJ:#ffiurl, lil-r,offf,t

,i*rmf,1

I
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coal resources occurring within the block boundary have been estimated (Annexure-
vlllA & vlllB) from MINEX generated depth, UHV and ET grids of respective seams.

" 
A deduction of 1oo/o has been made to obtain the Net reserves of the seam.

This deduction of 10% is made to account for unforeseen ,;;;;lirtrrbrn.". i
featurbs within the block. However, no deduction has been made-ror attaining Gross
lndicated Reserves.

4.5.3 BARRIER

't No barrier has been taken into consideration while estimating the reserves
and overburden/ parting.

4,5 4 NET PROVED GEOLOGICAL RESERVE

Total quarriable Net Proved reserves of 1484.g33 million tonnes and lndicated
reseryes of 235'433 million tonnes have been estimated upto seam lB BorroM. The
volumes of less than 1 0 metre coal seams, ungraded coal and in-seam dirt bands of
more than 1 metre in thickness of these seams from pARKHANI rop to lB BorroM
have been deduced from MINEX and added to the volumes of respective overbui.den
i parting above to arrive at totat r,rraste

The seam-wise category-wise Total Geological coal reserves are provrded in
Table4 7..

*

re

4

"!

Table 4.7: seam-wise Gategory-wise. Totar Georogicat Reserves,Betpahar r, rt and ilt coirbined Brock, dv;i[i;oarfierd

Job No 707J92
Mining Plan and Mine Closure

Net Proved
Reserves (Mt.)

Gross lndicated
Reserves (Mt.)

Total R"""-e"
(Mt.)

717.914 132 903

19.974
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Reserves (Mt.)
Total Reserves

(Mt.)

RAMPUR TOP I 55.045 63.426

79.494 9.030 88.524

PUR MIDDLE 46.528 2.888 49.416

lnrueun

F**
129.448 11.766 141.214

189.224 13.91 1 203.135

IB TOP 78.157 11 296 89.453

IB BOTTOM 146.425 1Ea1A 171.699

ALL SEAMS 1484.833 235.423 1720.256

The seam-wise grade-wise Net Proved Geologi'cal reserves are provideil rri

Table-4.8.

Table-4.8: Seam-wise Grade-wise Net proved
Geological Reserves, Belpahar l, ll and lll combined Btoik, lb Valley Coalfield

Seam-wise, Grade-wise Net Proved Reserves

Grade-wise Net Proved Reserves in million tonnes

i

,

ai

j*

1l

lr

&

i1

I

Net
Proved

Reserves
(Mt.)

.816

,.914

5I AM

Wl:',1

PI ["tr.r Ir
l;tr1 .r

{} i} -"

0 lll ''.

4it Ii,' .

,l tl(,":

r

RAMPUR TOP II

-+I- | -PARKHANI i IroP il i

-

PARKHANI I : 
iBorroM j I 
I

t--
It--

.---
0.077

2.789

0 235

0.a27

0.

LAJKURA 
i i 

i

2 594 411 749 303.57'1 i 717

LOCAL
I

3.268 19.557 16 090 0.555

RAMPURToPT 
I I

0.459 12 867 37.446
I

I

4273 
i

I

RAMPURToP 

I I

2.806 38.1 79

-- -'- i- -

I

38 509 79
l

RAMPUR I

MIDDLE I 
- 0.013 0.363 9.264 36 888 I 46

39.470

55.045

"494

.528

I ll

t {r
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Seam-wise, Grade-wise Net Proved Reserves

SEAM

Grade-wise Net Proved Reserves in million tonnes Net
Proved

Reserves
(Mt.)

SEAM.
wrsE

PERCEN

TAGEA B C D E F G

RAMPUR

BOTTOM I
0.005 0.1 10 27.640 101 .693 129.M8 8.72%

RAMPUR .

BOTTOM II
2.438 23.638. 137.464 25.684 189.224 12.74To

IB TOP 0.443 25.644 33.531 15.985 2.554 78.157 5.26%

IB BOTTOM 0.369 43.829 77.270 24.240 3 52: 1.192 146.425 9.86%

ALL SEAMS 0.369 M.272 r09.097 115.706 700.208 515.18{ 1484.833 10a%

GRADE-WISE
PERCENTAGE

0.02% 2.98o/o 7.35%- 7.79o/o 47.16Yo 34.7$Yo 100%

!

i

I

t. ..

B.
r
r.

ll
h-

F
F

ld
L

rF#.

Hr'

rc,

The seam-wise and depth-wise Net Proved Geological reserves are provided

in Table-4.9.

Tabte-4.9: Seam-wise and Depth-wise Net Proved
Geological Reserves, Belpahar l, ll and lll combined Block, lb Valley Goalfield

- 5Gq-trilI6 (siw{o
r* r; tir :+ ',-* ot ri -r

Seam-wise, Depth-wise Net Proved Reserues

SEAM

Depth-wise Net Proved Reserves in

million tonnes
Net

Proved
Reseryes

(mt.)

SEAM.WISE

PERCENTAGEUPTO
100M

101 -

200M

241 -

300M

301 -

400M

PARKHANI TOP 0.312 0.312 0.02%

PARKHANI BOTTOM 2"816 2.816 0.19%

LAJKURA 307.494 379.484 30.936 717.914 48.35%

LOCAL 9.968. 25.519 3.983 39.470 2.660/o.

RAMPUR TOP I 19.987 27.651 7.407 55.045 3.71%

RAMPUR TOP I! 36.649 34.176 8.669 79.494 5.35o/o

RAII'IPUR MIDDLE 17.434 25.033 4.061 45.528 3.13%

RAMPUR BOTTOM I 50.935 54:781 22.825 0.907 129.M8 8.7ZYo

RAMPUR BOTTOM II 87.856 59.221 39.372 2.775 189.224 12.74o/o

Chaptqr-4,Page-23 \; t
)J-

i. L., ^'l
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Seam-wise, Depth-wise Net Proved Reserves

SEAM

Depth-wise Net Provbd Reserves in
' million tonnes

Net
Proved

Reserves
(mt.)

SEAM.WISE
PERCENTAGEUPTO

100M

101 -
200M

201 -

300M

301 -

400M

IB TOP 21.276 24.811 24.261 7.809 78.157 5.26%

,IB BOTTOM 37.081 55.123 51,123 3.098 146.425 9.86%

ALL SEAMS 591.808 685.799 192.637 14.589 1484.833 100%

DEPTH-WISE PERCENTAGE 39.86% 46.19o/r 12.97% '0.98% 100olo
ji

The seam-wise, seam incrop-wise Total Geological reserves are provided in

Table-4.10:

Table-4.10: Seam-wise, Seam lncrop-wise Total Geological Reserves Belpahar

l, ll and tll combined Block, lb Valley Coalfield

t Total Net

Proved
Gross Totall"

lndicated I GeologicalI t(,euluglutll

I Reserves (Mt.)
Seam . Proved Reserves

(Mt,)
i

NetProved i-'-'-- I lndicated

Reserves (Mt.) i 
.t,Tiltt 

i 
Reserves (Mt.)

PARKHANI TOP 0.312 0.312

FARKHANI

SSTTOM
0.001 2,815 2.816

i

I

1

i

LAJKURA 21.109 696,805 717.914 132.903

trcAL ----l 0.003 39.467 39.470 19.974

RAMPUR TOP I 0.004 55.041 55.045 8,381

RAMPUR TOP II 0.011 79.483 79.494 9 030

RAMPI.IR

MIDilLE
0.004 46.524 46.528 2,BBB

RAMPUR

BSTTOM I

0.050 129.398 129.448 11.766

13911

11 296

RAMPUR

EOTTOM II
0.806 188.418 189.224

IB TOP 0.070 78.087 78.157

IB tsOTTOM 0,095 146.330 146.425 25 274

235.423ALL SEAMS 22.153 1462.680 1484.833

0:-312

2.816

850 B't7

59 44d

63.4?ri

BB 52,1

49.4 r{i

141.?1jl

?CI'al 1:r1

Bg"{fiJ

17 1,rlifi,

1;:ii:l.,tiiii'
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4.6 WASTE

The'total volume of waste (overburdeniparting above)'has been estimated in

4 categories, viz.

i) Volume of parting and overburden,.

ii) Volume of coal seam less than 1 metre thickness,

iii) Volume of Ungraded coal and

iv). Volume of dirt bands of more than 1 meter in thickness within coalseams.

Total volume of waste of'5608.427 million cubic metres has been estimated

upto lB BOTTOM. Details of waste is given in table 4.1 1 .

Table 4.11: Detail of Total Waste Upto Seam lB BOTTOM,
Belpahar !, ll and lll combined Block, lb Valley Coalfield

'l>

gw miuan (:rwiq)
fr. ng. u1 gr xr* rt q -z

Gcnsmt trrrrrolJ-/
F'.fr.qa,aedr aa
UnL,trtnenpu7 ArCl

WASTE ABOVE SEAM

voLUME OF

OB, PARTING
& IN SEAM
BAND > 1m

(MGM)

VOLUME OF

COAL SEAM
< 1M (MCM)

VOLUME OF
UNGRADED

COAL
(MCM)

TOTAL,
VOLUME

OF WASTE
(McM)

PARKHANI TOP 192.284 0.325 0.396 193.005

PARKHANI BOTTOM 88.772 0.426 1.286 90.484

LAJKURA 1450.^315 9.943 0.000 1460.258

LOCAL 257.235 4.275 0.000 261.510

RAMPUR TOP I 1488.96'1 6.950 1.045 . 1496.956

RAMPUR TOP II i eo.gr s 6.975 0.906 t ga.zg4

RAMPUR MIDDLE 395.527 8.1 56 0.896 404.579

RAMPUR BOTTOM I 244.677 5.881 1.238 251.796

RAMPUR BOTTOM II 248.919 4.132 0.829 253.880

IB TOP 828.778 9.068 0.026 837.872

IB BOTTOM 211.473 7.739 0.081 219.293

-4 -25
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Mining Plan and Mine Closure Plan $el:{-\f I?
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4.7 RECOMENDATIONS

Around 235 Mt of coal within the block is in lndicated category. To prove this
reserve, it is. estimated that around 30 to 35 number of . boreholes involving
approximately 12000 m of drilling is required. Necessary provision for the same has
been-kept in the PR.

i.

. i Q!qp1gt_L&s916JobNo7C2192 , .:.,'-
Minrng Pian ano Mine ciosrrr* plrrr, r,,r r ,rkhi.pilr Berpahar-Lirari ocp (40 Mty), september
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6.1

Chapter - 6

MINING METHOD

GEO.MINI NG CHARACTERISTICS

6.1.1 STRIKE AND DIP

The strike of the strata is northeast - southwest towards northern part and north-
southtowards southern part. The dip of strata is about 4-6" (1in 15 to 1 in 10) towards
west of northwest.

6,1.2 GEOLOGICAL DISTURBANCES

Fault F1-F1: This is the boundary fautt of the block ano working limit of lb and
Rampur seams towards north. Throw varies trom bom towards rise to 20m towards dip.
conveyor transport is proposed on either side of this fault.

Fault F2-F2: A minor fault with throw varying between 10 to 20m. lt occurs in
northern part of the quarry. tt merges into fault F1-F1 towards dip.

Two minor faults named F5-F5 and F6-F6 will be encountered in Lakhanpur South
Quarry towardp southern boundary. There will not be any loss of coal as the throws are
northerly dipping.

The description of all fautts deciphered within thd block in terms of their
nomenclature, location, strike, direction of throw, amount of throw, borehole intersections,
e ddences, toss of column and intersection depth etc. is provided in Chapter-4 of this
report.

Gcncral Managef I
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6.1.3 DETAILS OF SEQUENCE OF COAL SEAMS AND PARTING

' Two distinct seams named IB and Rampur occur in this block. Depending upon

thickness and consistency of shale bands within these major seams, lB seams has been

sub-divided into two sections named Bottom and Top, while Rampur seam has been sub-

divided into four sections named Bottom-ll', Bottom-|, Top-ll and Top-l from lower to upper

direction. ln lB seam,'the.re are no bands of more than 1' m at places and the seam is

proposed to work as combined searn. The parting between IB seam and Rampur seam is

thick and comprising of mostly sandstone, while other partings are mostly shale and

carbonaceous shale. For mining purpose, thicknesses of more than 1 m are considered.

Coalthickness of less than 1 m is considered un-extractable and these volumes are added

to waste. Seam sequence and range of thickness are given in the table below.

Table - 6.1(a)
Range of effective thickness of seams and partings

Thickness Range General Thickness

Seam/Parting Minimum(m) Maximum(m) Minimum(m) Maximum(m)
Soil, WM, Top O.B. 11.84 96.06 6.10 74.0
Parkhani Top 0.08 2.37 0.2 t.J
PARTING 3. 16 25.69 4.0 16.0

Parkhani Bottom 008 3.02 0.s 19
PARTING 78"14 108.57 83.7 101 .0

Lajkura 10 ,)A
36.92 ')E ') '>a -7

PARTING 1BB 26 89 64 170
Local 0. 10 6.54 0.1 t.t
PARTING 41 58 79 54 413 580
Rampur Top-l u.lb 567 0.7 .E

L,J

PARTING 0.45 1 1"90 16 6.0
Rampur Top-ll 010 5.81 0.8 41
PARTING 1.28 27.79 4.0 17.0

Rampur C 009 757 U,J 22

PARTING u ll 25.48 10.0

Rampur Bottom-l 0.08 7.97 1.0 5.2

PARTING 0.23 21.37 1.1 10.0.

Rampur Bottom-ll 0.10 10 62 2.0 7.0

PARTING 3.12 45.05 12.4 27.0
lB Top 0.07 8.06 0.3 ?2

PARTING 4.12 36.25 2"1- 10.0

ffi

;:
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Thickness Range General Thickness

Seam/Parting Minimum(m) Maximum(m) Minimum(m) Maximum(m)
lB Bottom 0.05 9.60 1.0 5.6

6.1.4 DETAILS OF INSEAM BANDS

Seams are already separated based on in-seam barrds. ln case of Lajkura seam,

bands of more than 1 m thickness has been identified. No other seam contains any band

- of more than 1 ry thickness. However, bands of'less than 1 m thickness have been

included-in working and quality of seam has been estimated accordingly. Cumulative

thickness of all bands for each seam has been given in Chapter-lV.

6.2 BASIG MINE PARAMETERS

Following table shows broad mining parameters of the proposed mine:

Table - 6.2

Mininq Parameters

Gcneral Mq

W.fr.va.ascit fd
Ml'L, Lahhenpui AreE

ineable reserve as on 01-04-2018

nt as on 01-04.2018

. of workable seams/ sections

nual peak capacity

from 01-04-2018

ike length(along floog

Iength(along surface)

rry perimeter (from beginning)

. st. Particulars Unit. Value

1 luarry floor areal ha 3034.31

2 )uarry surface areal ha 3688.56

3 Mt 1262.86

4 M;um 4334.33

5 Stripping ratio cum/t 3.43

6 No. 11

7 Mt 40

8 - Years 41$

I \verage seam gradient Degrees 4-6

10 m 9427

11 m
"10145

12 luarry depth

Maximum
,m

354

Minimum m 5

13 m 33853

14 )ip-rise length

{long floor m 4276

{long surface m .4994

OCP (40 Mty), Sep 2018
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1 lncluding excavated floor and surface areas of Belpahar mine

includes 452.55 Mcum re-handling of OB from internal & external dumps of Lilari &
Lakhanpur mines and for extraction of coal below Lilari nala after its diversion

$ lncluding 2 years of construction period

MINING.METHOD

Belpahar is an operating mine with two coal. seams namqly lb and Rampur. lb

seam has two splits and Rampur seam has five splits. Coal seams are cut by Surface

Miner by windrowing method. This coal is loaded by Front-end-loaders on to trucks. There

is one departmental surface miner deployed in lb seam. AII coal loading activities and coal

transportation is carried out contractually. Top overburden and partings are drilled, blasted

and loaded by shoveis. OB is transported partly by departmental dumpers of 60 T size.

Contractors deploy 16 T trucks for OB transportation. lb seam is the lowest seam in the

total area. This mine will be advanced towards Lakhanpur mine and continue to extract

lower seams till the final boundary is reached.

Lakhanpur is also an operating mine where only Lajkura seam is extracted. Coal is

cut by one departmental and other contractual surface miners. Total coal loadirtg and

transportation is carried out contractually. Departmental excavatorsand dumpers work in

one patch while separate patches are allocated for contractual OB loading and transport.

Departmental excavators are shovels with varying sizes from 1.9 cum bucket to g.5 cum

and dumpers of sizes 60 T and 100 T. While Belpahar mihe is advanced, it will extract

coal below the present Lakhanpur mine. OB already backfilled in the l-akhanpur mine has

to be re-handled. ln order to avoid further re-handling, Lakhanpur mine will be closed by

end of 2023-24 in a phased manner and production will be enhanced from the Belpahar

extension mine, here named as Central Quarry.

Lilari mine is a small quarry where only Lajkura seam has been extracted on other

side of Lilari nala flowing between Lakhanpur and Lilari mines. lts coal reserve of Lajkura

Job Nc 702192
Mining Plan for Lakhanprrr
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Machine Name

Dragline

Rope shovel

Hydraulic shovel

Loader

Surface Miner

Hydraulic shovel

Hydraulic backhoe

Lakhanpur:

Machine Name

Rope shovel

Hydraulic shovel

Hydraulic shovel

Hydraulic shovel

Hydraulic backhoe

Hydrautic backhoe

Hydraulic backhoe

Surface Miner

Pay loader

Lilari:

Machine Name

Hydraulic shovel.

Hydraulic backhoe

Pay loader

Model

10t70

EKG 5A

BE 1000

WA 2OO

sM 2200/3800

DEMAG H4O

Hitachi Ex3-LCH

Model

EKG 5A

BE 1600

Ex 1200 D

BE 1000

BE 1000

CK 3OO E

BE 3OO D

sM 2200/3800

CAT 988 H

Model

L&T CK 300

TATA Hitachi

Leibherr PR751

Size/Specs

10t70

5 cum

6.1-6.3 cum

3.8 cum

3.8m wide

2.8 cum

1.7 cum

Size/Specs

5 cum

9.5 cum

6.3 cum

6.1 cum

4.3 cum

2.3 CUm

1.57 cum

3.8m wide

7.7 cum

Existing

1

2

1

,1

1

1

Existing

3

1

2

2

1

1

1

I

1

1

Not considereri

I

*

Size/Specs Existing

2.3 cum

Old and Not considered

For additional waste removal if worked only departmentally, hydraulir; f;lr:o

shovels of 34 cum bucket (around 3000 HP) equivalent tg Terex O&K Model RH 3408 *r

Liebherr R-966 Litronics and hydraulic face shovels of 11-12 cum (around 1CI00 llfri

equivalent to TEREX O&K RH90C or PC 2000-8 have been proposed.

Chapter-6, Page-6
Lilari OCP 1a0 Mty), Sep 2018
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seam is exhausted. The lower lb and Rampur seams will be extracted in the proposed

North Quarry.

The Dragline, deployed in Belpahar mine will be surveyed off after 2019-20. To

match with production and advance, much larger dragline will be required. The capital

cost and financial parameters will not be comparable with contractual mining. So,

replacement of dragline is not proposed.

Total coal will be extracted by mechahized open cast mining method. Dumpers are

proposed for coal transportation from face to surface (3a km) and conveyor system has

been proposed for all surface transports (3-4 km).

6.3 CHOICE OF TECHNOLOGY

Being a working mine with SHOVEL-DUMPER as predominant technology, no

other tOchnology is proposed. Reclaim feeders will be installed near quarry mouths for

receiving coal from surface miner,and feeder breakers are proposed for small amount of

coal extracted by drilling-blasting method. Surface transport is proposed by conveyors.

6.4 EQUIPMENT SELECTION

As per approved Project Report of the lntegrated Project, existing equipment will

continue and additional load of both coal & OB will be outsourced. Given below is the list

of existing HEMM in the three mines which are proposed to be integrated to a single mine.

Contractors,usually deploy hydraulic shovels of 3-4 cum bucket in OB, 3-3.5 cum bucket

loaders in coal and 16 T trucks in both. As an ideal proposal, the additional HEMMs

proposed are of higher capacities to reduce fleet size, manage efficiently and reduce

as has been proposed in Departmental Variant of the Project Report.

List of Existing HEMM6

Belpahar:

No.702192 Chapter-6, Page-S
OCP (40 Mty), Sep 2018
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For departmental vdriant, surface miners of same specification as existing and

loaders of 6.4 cum bucket (around 550 HP) are proposed.

For OB transportation, 60 T dumpers are proposed with excavators with less than

6.5 cum buckets in OB. 100 T dumpers are.proposed with excavators having 9.5 cum and

12 cum buckets. 244 T dumpers are proposed with 34 cum excavator. For coal

transportation, 35T multi-wheel trucks are proposed with 6.4 cum Front end loaders. 50 T

Additional drills and dozers are of same specifications as existing and approved-

in Project Reports. 860 HP dozers are proposed to replace existing 400 HP dozers in OB

while 450 HP wheel dozers are proposed to replace existing 300 HP dozers in coal. .

6.6 MINING SYSTEM & SYSTEM PARAMETERS

Benches will be aligned along general strike. Bench floor should follow own seam

floor/roof or that of adjacent seam. Main bench parameters for shovel benches arg given

below.

Maximum bench height 15m for 34 cum hydraulic shovel
12m for 5 cum rope shovel
13m for 9.5112 cum hydraulic shovel
10m for 6.3/6.1/4.3 cum hydraulic shovel and backhoe
7m for 1.7 to 2.8 cum hydraulic backhoe
15m for surface miner

Bench width (working) : 40m for dragline cut
: 50m for surface miner
: 42m for 34 curn'hydraulic shovel
: 36m for 5 cum rope shovel
:-38m for 9.5112 cum hydraulic shovel
: 34m for 6.316.114.3 cum hydraulic shovel and others
: 700 with horizontalfor shovelworking benches
: 630 with horizontalfor surface miner bench

Working angle

Bench dimensions may vary with different sizes of equipment deployed.

Job No. 702192
Mining Plan for Lakhanpur.
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Chapter - 5'

MINE BOUNDARIES, RESERVES & LIFE

INTRODUCTION

This report has been prepared for mining coal from Geological Blocks named

"Sector-l&ll, Belpahar Block" and "sector-lll, Belpahar Block" in the Lakhanpur Area of lb-

valley coatfield under jurisdiction of Mahanadi Coalfields Limited. All drawings, estimateb

and calculations are based.on "GEoLoGlcAL REpoRT oN BELPAHAR l,-lt& lll coMB.,
lB VALI=EY C.F.', completed in October 2011by CMPDI Ltd (RI-VIl). Coal deposit details,

coal characteristics and estimates of coal and overburden quantities vertically within block

boundary have been given in Chapter-4 of this report.

Within area of interest, three open cast coal mines are presenfly under operation

namely, Belpahar Opencast Mine, Lakhanpur Opencast Mine and Lilari Opencast Mine.

Brief history:

'i:.

;*f

I

'.1,.:,

a{

.i

|:

ii

ta.

d*

#
#
E

tr
H

4.
#

Elel

Belpa

Belpa

la

Lak

Projeciect Start year Capacity Basis

pahar 1984-85 2.0 Mt Project Report approved by the Government of
bqfq in December, 1982

har Expansion 3.5 Mt Project Report approved by MCL in August 200+

har Expansion 8.0 Mt Project Report approved by MCL Board

hanpur 1 992-93- 5.0 Mt Project Report approved in January, 1gtg2

hanpur Expansion 10.0 t/t Project Report approved in Jarurary, ZOO+

npur Expansion '15.0 Mt Project Report approved in September, 200g

1988-89 0.8 Mt Project Report approved in September igST

ari Extension 0.8 Mt Project Report formulated in March 2002

l.akha

Lilari

r it

During preparation of original Geological Reports (1g84 & 1986), lB and Rampur

$eams were conceived to be extracted by open cast mining in Belpahar mine and by

trrtderground methggl! !e!!anp!r mine. With increase in coal price, better efficiency andJ;bNffi =:-
t&iag Phn for Lakhanpur-Beroarrf-f,rari OCp (40 ntyy, Sep Z0is n r t1
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demand for high coal output, all coal seams are now planned to be extracted by open cast

mining method. The best option to extract all coal seams by open cast mine with minimum

coal.loss is to integrate allthree mines into one. This option will also reduce requirement

of external OB dumping by utilizing space available in de-coaled area.

5.2 GEOLOGICAL.DISPOSITION AND MINING APPROACH

The lowest coal s€?r1l - lB, starts occurring sub-surface along eastern boundary

of Sectors I & ll of Belpahar Block. Strife of the block is mostly north of north-east to south

of south-west with dip towards west of north-west.

Workings of the three mines were also started from incrop of respective lowest

seams. As the coal seams are thinning down towards south, some areas towards south

are not workable for lb and Rampur seams and was not planned earlier. ln this report, all

of Lajkura seam and most of lb and Rampur seams are covered in the proposed quarries.

- 
For lb and Rampur seams to be extracted below Lakhanpur and Lilari mines.

internal and external dumps of these mines are to be ie-handled. There are other surfaee

constraints explained in the next paragraph. ln order to produce 40 Mt annually with parti:rl

backfilling in running Lakhanpur mine, total area has been planned with several quarri+*

initially and merged later. As of geological structure and seam deposit characten*lir:*.

there is no constraint in mine development.

'

5.3 SURFACE CONSTRAINTS AND MINING APPROACH

5.3.1 The rail line of OPGC passing in-between Belpahar and Lakhanpur mincr; r.q flre

physical limit of Belpahar mine; up to which the Belpahar mine was planned. The reli llire

will soon be dismantled but to. mine coal from area lying in-between Belpahar flrlfii

Lakhanpur quarries, Mining Plan and Environment Clearance is required for re-dlverg*fftri

of land from earlier non-miming purposes to mining purpose. Coal remaining in flrilpxl'141.-

will lasi another t ! Vg?il, !-thalp_ur mine needs to be c phaserl rtr;rrrn,', {, ,

Job No. 702192 ChaPter-S, Page-2 
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GmIdi ffifiicl
re:handling of OB as coal lying below Lakhanpur rni.ne is now planned to be extracted by

open cast mining. Lilari mine is exhausted.

There are.large forest lands in the additional area within lntegrated Mining Lease

boundary. Environment.clearance fortotal area including Forestry Cleai'ance willtake long

,,;',., ..tirne and coal production will stop from Belpahar mine. ,.,, 
.

..:1''

':'

- Thus, it is proposed to'apply f"or E.c. in two phhses. ln phase-l,l.E.c. will be

*pplied for the land already approved under the three running minesrwithout invotvement

of any F.C., only for re-diversion of land from non-mining to mining purpose. E.C. for

Phase-l is expected by end of 2019-20.

,:t::, ln Phase-ll, E.C. will be applied for total lease area, including F.C. for forest land

not yet diverted and in additional land. Time line kept for clearance of Phase-ll is end of

2032-24.

'S;3.2 Lilari nala, a perennial stream, flows through the property between Lakhanpur and

Utari mines. lt also bifurcates Belpahar mine downstream. Surface width is not sufficient

hetween excavated Lilari mine and mining lease boundary to divert the stream along

northern boundary.

li'i:,

',1', . The densely populated Jurabaga Basti is partly in the Qrlarry area on the northern

, of Lilari nala. lt will take considerable time to rehabilitate tand oustees and take
':a I

poasession. So, all future mining activities-up to 20 years will be carried out on the

,*$$thern side of Lilari Nala. Northern part of Lilari nala will be taken up from 21st year.

ffi Phulijor nala, a seasonal stream, originating within the lntegrated mine lease,

ffifre* through Lakhanpur mine property and joins Lilari nala within Belpahar property.

Wgatsk *ent area is small and already reduced due to advance of Lakhanpur mine. This

gtream is proposed for diversion in phases along western boundary of present Lakhanpur

Jof"t'to ZOZgZ Chapter-S, Page-3
Mminq Plan for Lakhanpur-Betpahaf-Lilari OCp (40 Mty), Sep 2018
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the Mining Project. Structural model of this area is available in Geolorrr,,ri i,', 1,,,.,

With due considerations to all surface constraints ancj qerr,l,i{jrr ri ,r ;

within the block. quarry boundaries have been derived as belolv.

SURFACE BOUNDARIES

Gmldi

mine to Lilari nala. The diversion channel will also work as garland drairr for tlrr . ir ir, ., ;r ii, , i

mine.

5.4 MINE BOUNDARIES

- Geological block

northern half of earlier

exploratory boreholes.

boundary of the combined block has been p-x11,;1,i, ,i

western boundary, which is about 200m frortr tiri. Lr i

Based on new borehole information of developmental drillinq. ttre:

northern (F1)and southern (F7) bouncary faults have been modifiecl ;r r,tri' ,., ,l

previous Geological Report. The northern boundary fault is downthrowr, r, . r r

a result of which. Lajkura seam occurs at sub-surface (incrop) towards r,;r' i ! i,, 1 l

Seamonnorthernsideofboundaryfaultcaneasilybeextractedalrlrtrl!r.Ji]i]li,

southernsideofthefault.Anothernortherlydippingfault(F8)withestrrrr,t|r..itlii:.:..]

occurs after a distance of around 250m, forwhich only a strip of L-aikrrr;i r. , i,

extraction. Though this area is not included in Geological Report it lr;r:, i,, r, ,,,,, , , i .

North : Considering fault

surface boundary

degrees.

West : Notified boundary.

F8-F8 as mine floor bound;rry ,,ii i .r;r ,, ,

has been drawn with an ulllrr:,rir' 1,i! r ,

Job No. 702192 Chapter-S, Page-4
Mining Plan for Lakhanpur-Blolnrr,-\1,"r' o.r^,0; y", Sep 2018
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south .: considering-fault Fl-F7 as floor boundary on Lajkura seam and

workable limits of lb or Rampur seam secfions, surface boundary has

been drawn with an ultimate pit slope of 37 degrees.

East :. Roof incrop of lB seam in virgin area or excavated.quarry boundary.

FLOOR BOUNDARIES

Based on surface boundaries on west and south, floor boundaries have been

arrived after provisioning of sufficient number of flank roads with safety berms. Average

slope on all sides is about 350-400with horizontal.

ln general lb Bottom seam is the floor of the quarry. Towards south, many of the

*ections of lb and Rampur seams are workable in patches only. lt will not be possible to

accurately identify the workable patches and also, access to seams at lower levels

compared to surrounding area in smgll patches is not feasible. After careful study of
workability,'different seams have been finalized as quarry floor at difterent B1aces.

Towards south'west, only Lajkura sean'r is workable while towards north between F1 and
FB faults, Lajkura seam is quarry floor due to depth consideration.

ability studies are recommended

to be carried out all along the final quarry boundary. Mine floor and surface boundary,

access trench and main haul road are shown in Final Stage Excavation plan.

5 5 MINEABLE RESERVE

. Only balanee coal and overburden Quantities haye been estimated, as available

on 01 .04.2A18 based on Surface Plan obtained from Belpahar, Lakhanpur and Lilari Mine

Authorities.

Job No. 702192
Mining Plan for Lakhanpur
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As Rampur seam is worked as composite seam, its different coal sections and

partings are not marked by separate benches. Some assumptions were made to interpret

positions of different splits within the composite benches of Rampur seam. Within the

balance property detailed above, extractable coal quantity as on 01-04-201.8 is estimated

as 1262.g6 Mt with correspondihg overburden of 3881.78 Mcum of in-situ OB'

Additionall y,4SZ.SSMcum OB is to be rehandled, 277.76 Mcum from present Lakhanpur

mine, ZO.O2 from present Lilari mine and 154.7,7 Mcum from lGentral Quarry" while

extracting coa! below Lil4rl nal.a after its diversion. The oroject area being-intensively

explored and faults well demarcated, no geological loss has been considered. Extractable

coal quantity is arrived after provisioning for "mining !oSS" ove!' Gross Geological

Reserves. lncluding all re-handlings, total OB handling is 4334.33 Mcum resultant

stripping ratio is 3.43 cum/t.

Following procedure is adopted for assessing mineable coal, overburden and

"n'nnt,) To the extent possible, three-dimensional model was created for worked out

quarries. Ultimate quarry and mining stage plans were prepared in MINEX

software using standard parameters. Coal and waste volumes for ultimate

quarry and mining stages were calculated by using MINEX software'

ii) Coal volume is multiplied by grade wise specific gravity to arrive at Gross

Geological Reserve.. Volume of coal seams having thickness less than 1. rn

has been added to overburden volume. Band volume for lB sedm has al**

- been added to overburden. Grade wise specific gravity considered is showtt

in following table 5.01.

Table - 5.01

Gradewise Specific Gravity of Coal

C.oal Seam Name Specific Gravity

Grade-C 1.50

Grade-D 1.55

Grade-E 1.60

Grade-F 1.67

Grade-G 1.74
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iii) ' Due to multiple seams of different thicknesses and in-seafi bands of more
than 1 m thickness, Mining Loss has been estimated for each-seam
separately to arrive at Mineable Goal Reserve. Mining loss depends on:
a) Loss of coal in roof and floor of seam
b) Loss of seam while cleaning roof of bench
c) Loss of coal during selective mining for>1m bands
d) Loss of coal during transportation

Seam wise mining losses are given in table 5.02 below:

. Table-5.02
Mlning losses of coal seams

IB BOT IB TOP RB-II RB-I RC RI-II RT-I LOCAL LAJKURA PKB PKT
6%o 10% 5o/o 7o/o 9Yo 7Yo 12o/o 9% 3o/o 1Ao/o 10o/o

antity in M
me of horizon Grade-G Grade-D Grade-E Grade-F Grade-G TOTAL Percent

niT 0.00 0.00 0.00 0.00 0.02 0.02 0.0c
arkhani Bottom 0.0c 0.00 0.0c 1.35 0.00 1.35 0.11

seam 0.00 0.00 6.67 331.84 234.61 573.12 45.38
ocal seam 0.00 3.94 20.85 18.92 0.23 43.94 -3.48

Rampur Top-l seam 0.00 0.33 11.37 36.72 3.88 52.30 4.15
t(ampur Top-ll seam 0.00 0.00 3.34 37.26 30.77 71.37 565

r Middle seam 0.00 0.01 0.14 7.89 36.08 44.12 3.49
ur Bottom-l seam 0.00 0.00 0.04 29.21 89.71 118.96 9.42

Bottom-ll seam 0.00 1.29 14 68 121.81 17.35 155.13 12^28
E I op seam 0.47 24.95 26.55 11 62 0.97 64.56 5.11
B tsottom seam 45.78 75.28 14.17 2.33 0.43 137.99 10.93
otal coal 46.25 105.80 97.81 598.95 414.05 1262.86 100.00

3.66 8.38 7.75 47.43 32.79 100.0c

Na

Parkha

lPercent

Tabl 5.03e-
Waste quantities (Top OB, parting,

Bands, UG Coal and less than 1m Coal)
Quantity in Mcum Percent

Above Parkhani Top 37.75 0.87
Above Parkhani Bottom 471.53 10.89
Above Lajkura 157.24 3.63
Above Local 134.07 3.10
Above Rampur Topl 232.21 5.36
Above Rampur Topll 91.84 2.12

rable showins seam wise mine.bt" bl:rb::""t#Jf] overburden as on 01-04-2018
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Above Rampur Middle 904 36 20.89

Above Rampur Bottom-l 291.21 673
Above Rampur Bottom-ll 1488 42 34 37

Above lb Top 8.08 019
Above lb Bottom 65.07 1.50

TOTAL WASTE - ln-situ 3881.78

Re-handling 452.55 10 35

TOTAL WASTE 4334.33

Stripping Ratio (cum/t) 3.43

Note: Out of total re-handling of 448.35 Mcum, 273:56 Mcum will be done during 7th to 16th
year, 20.02 Mcum from 23rd to 26th year and 154.77 Mcum from 31 st to 38th year.

5 5 SECTOR & SECTION WISE MINEABLE RESERVES:

ln order to sustain present level of production and to prepare the mine for

integration producing 40 Mt coal per year, it is required to extract coal all along eastern

side of Belpahar and taper down production. from Lakhanpur in addition to opening a new

quarry towards south of Lakhanpur mine. Few mining stages were drawn to reflect

changes in coal and overburden quantities with progress of mine, so that, production

programme and excavator scheduling can be done properly.

Table - 5.04(A)
LAKHANPUR MIN E (Fiqures in

Seam name Lakhnapur Stage-1 Lakhnapur Stage-2 Total

(From 01-04-18) Coal o.B S"R Coal o.B. S.R. Coal o.B. S.R.

Lajkura 44 22 46.78 106 56 00 92.54 1.65 100.22 139.32 ?o

Parkhani Bottom
Parkhani Top
Total 44.22 46.78 1.06 56.00 92.54 1.65 100.22 139.32 1.39

MINEABLE RESERVE AND O.B. IN

Table - 5.04(8)
MINEABLE RESERVE OF STAGES lN CENTRAL QUARRY (Excluding Lakhanpur Mine)

ires in Mt (From 01-04-18

Seam name Stage-1 Stage-2 Stage-3 Stage-4 Stage-5 Stage-6 Stage-7 Total
lB Bottom 5.35 16.02 27.31 24.14 21 43 12.37 5.23 111.85
lB Top 2.27 4.93 10.56 13.16 7.76 315 10.41 52 24
R,B -II 615 32 57 30 01 21.47 14.06 6.44 23.14 133.84
R.B.-l 328 15.06

' 
23.24 22.86 13.26 5.76 12.42 95 88

Job No. 7A2192 Chapter-S, Page-8
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Seam name Stage-1 Stage-2 Stage-3 Stage.4 Stage-5 ^Stage-6 Stage-7 Total

R.C. 0.12 4.55 11.01 12.47 5.59 1.43 0.34 35.51

R.T.-il 0.17 12.44 16.24 14.83 8.81 4.26 3.40 60.1 5

R.T.-l 0.03 6.82 10.04 12.06 7.47 3.66 5.90 45.98

LOCAL 0.06 6.08 12.34 10.48 6.02 6.97 41.95

LAJKURA .3.29 21.08 94.99 37.68 199.40 356.44
PARKH. BOT

PARKH TOP

otal 17.37 92.45 137.78 154.41 183.85 80.77 267.21 933.84
R.B.-Rampur Bottom;

O.B. QUANTITIES IN

R.T.-Rampur Top; R. C..Rampur Middle

- Table - 5"04(C) -

STAGES OF CENTRAL QUARRY (Excluding Lakhanpur Mine)
Fiqures in Mcum (From 01-04-'t

Seam name Stage-1 Stage-2 Stage-3 Stage-4 Stage-5 Stage-6 Stage-7 Total
Abv. lB Bottom 1 .10 341 4.30 4.50 2.67 0.67 6.91 23.56
Abv. lB To 1.60 55.64 88.63 87.62 67.97 33.82 67.23 402.51

Abv. R.B.-ll 5.43 10.37 15 16 17.77 19.49 12.15 48.05 128.42
Abv. R.B.-l 4.59 15.27 18.98 16.18 13.78 7.27 38.20 114.27

Abv. R.Middle 3.00 4.07 33.87 29.20 17.60 7.47 82.04 207.25
Abv. R.T.-ll 1.77 12.97 16.26 13.19 8.63 3.43 23.62 79.87
Abv. R.T.-l 17.88 42.70 179.30 174.07 101 .11 45.06 228.82 788.94
Abv. Local 95.91 42.42 42.12 26.25 12.01 55.55 274.26
Abv. 11.75 82.59 331.52 60.93 594.30 -1081 .09

Abv. Parkh. Bot

Abv. Parkh. Top

Re-handli 1 60.1 0 117.66 277.76
Total 35.37 270.34 570.77 584.90 589.02 182.81 1144.72 3377.93
Stripping Ratio 2.04 2.92 4.14 3.79 3.20 2.26 4.28 3.62

MINEABLE COAL AND O.B. IN SOUTH QUAR

Table - 5.04(E)
MINEABLE COAL AND O.B. IN SOUTH EAST QUARRY

Seam South East Quarry

Coal(Mt) O.B. (Mcum)

lB Bottom 1.72 2.19

Table - 5.04(D)
MINEATTLE GOAL AND O.B. IN SOUTH QUARRy (Coi

L -------- 
Iseam name : South Qry Stage-1 South Qry Stage-2

Mt, OB Mcum

Total

COAL o.B. COAL o.B. COAL o.B.

32.73 54.52 58.47 131 95 91.20 186.47

Parkhani Bottom 
1

1.35 8.08 1.35 8.08
Parkhani Top 0.02 39.92 0.02 39.92
otal I 32.73 54.52 59.84 179.95 92.57 234.47

S.R. (cum/t) I 1.67 3.0r 2.53

Job No. 702192
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Seam South East Quarry

lB Top '!.08 - 10.36

R.B.-il 5.10 13.52

R.B.-l 3.61 546

R.Middle 0.26 16.82

R.T.-il 1.08 3.93

R.T.-l 0.70 41.66

Local

Lajkura

Parkh. Bot

Parkh. Top

Total 13.55 93.94

Stripping Ratio 6.93 cum/t

. Table - 5.04(F)
MINEABLE COAL AND O.B. IN NORTH QUARRY

Seam name North of Lilari Nala Below Lilari Nala Total
coAL (Mt) 0B (Mcum) coAL (Mt) OB (Mcum) coAL (Mt) OB (Mcum)

lB Bottom 11 87 8.95 9.98 305 21.85 12.00

lB Top 750
.14 aE 3"30 19"91 10.85 58.56

R.B..II ooq 10 62 6.18 4.68 16.13 15.30

RB-I 13 64 9.56 6.09, 4.78 19.73 14.34

RC 5.08 5.98 3.38 z. to 8.46 8.14

R T.-il 6.53 5.68 3.90 2.36 10.43 8.04

R T.-I 3.70 50.14 2.12 23.62 s.82 73.76

LOCAL 0.85 11 aaI I.JJ 1 .30 5.62 2.15 15.95

LAJKURA a a 2n 90 39 14.41 16.30 27.31 106.69

PARKH, BOT.

PARKH TOP

Re-handlinq 20.02 lCA 1a 174.79

Total 72.42 251.42 50.26 237.25 122.68 488.67

S.R. (cum/t) .47 3.98

TARGET OUTPUT & MINE LIFE5.5 TARGET OUTPUT & MINE LIFE

The mine is proposed for peak rated capacity of 40.0 Mty. Existing Belpahar (9"0

'Mty), Lilari (0.8 Mty) and Lakhanpur (21.00 Mty) projects will be merged to form one single

project. No further production is expected from Lilari mine.

ZERO DATE
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The Project Report has been approved by the Board of Coa[ lndia Limited starting

from 2018-19. So, the Zero Date is also kept as start of 2018-19.

Starting from 2018-19 with construction works and processing for land acqui'sition,

it is anticipated that all statutory clearances including Forest Clearance for the total Mining

Lease intended can be obtained not before March 2024. As this is a long period and it is

urgently required to ad.vance present Belpahar mine towards west beyond approved

boundary, Mining Lease is proposed to be obtained in two Phases, Phase-l will consist of

no new forest land, within acquired land but only with change in use for mining purpose

and Phase-ll will consist of totat mining lease including forest lands not yet diverted.

Time line for obtaining all approvals of Phase-l is March 2020. As-per approvals

obtained by MCL, production capacity for two years from 2018-19 has been kept as 30.00

Mt with 21.00 Mt coming from Lakhanpur mine and 9.0 Mt coming from Belpahar mine.

The mine life for expansion project is 4'l years. During construction years,

production witt ne of approved capacity. From 28th year, working area is constrained by

narrowwidth and high depth. Caution is also required while removing OB dump of "Central

Quarry" while extracting coal from below Lilari Nala after its diversion. So,.productioh has

been tapered down to 5 Mty from Year-33 to the end of mine while working below Lilari

Nala after its diversion, with very high re-handling from previously dumped Central Quarry

slope.

5.6 FUTURE EXPANSION POTENTIAL

Capacity expansion: lnfrastructure of Belpahar: mine and Lakhanpur Are. .

towards east are very near to mine boundary. ln addition,'Mcl has agreed to provide a -

rail corridor to OPGC through this infrastructure area. Free space is barely available for

,coal 
off-take arrangement. Sb, production level cannot be raised to very high level. Peak

capacity has been fixed at 40.00 Mt per year.
:.

Area expansion: Few bor6holes towards north and south indicate possibility of

coal seams occurring nearby. Dip side is free from surface constraints. But geological

Job No. 702192 Chapter-S, Page-11
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information is insufficient for making proper investment proposal. As on date, dip rio" *,rr
be reached not before 18 years. lt is expected that suiiounding area will be probed
sufficiently in future for area expansion.
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7.1

Chapter - 7

MINING AND DUMPING STRATEGY

CONSTRAINTS ON MINE DEVELOPMENT

Diversion of Lilaristream is a major constraint. This stream is met with another

stream called Phulijor coming from Lakhanpur (Belpahar Sector-tll) block. The strip of

land available between dip side boundary of Lilari OCP and the Notified boundary of

the project is not sufficient for diversion of Lilari nala. Lower seams lb and Rampur are

extractabte below l-iliri OCP. So, Lilari OCP is not proposed for fitling up. ttortnern part

of Lilari nala will be taken up at later stage (from 21st year)

Village Jurabaga is large habitation on the northern side of Lilari stream and

could not be vacated yet.

There are patches of forest land on west-central part of present Lakhanpur

mine and douth-west part of Belpahar mine pending forest ilearance. Large area of

South Quarry and towards dip side of Central Quarry are covered by Forest land, for

which process of forest diversion proposal will soon be initiated. Non-availability of

these fresh forest lands will cause delay in Environment Clearance and intended

sequence of operation of the lntegrated Prolect.

OPGC rail line connecting their power plant with Bombay-Howrah main line

which also carries coal from Lakhanpur mine to the power plant is lain very near to the

dip-side boundary of .present Belpahar mine. Without lemoving this line, it is not

possible to advance Belpahar and ex.tract Iower seams below in the Lakhanpur mine

area.lts removal is d-epended on establishment of new line of OPGC piesently under

construction.

All infrastructures of Lakhanpur and Lilari mines are to be re-located for

integrated mine to advance. The eiternal and internal dumps already formed in these

two mines are to be re-handled. Production from Lakhanpur mine now producing

21.40 Mt annually will be and will be closed

Job No.702192
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ln anticipation of considerable time required for clearances of forest lands to
be diverted which were not part of any of the three projects, it is proposed to obtain
Environmentat Clearance in two phases.

ln Phase-|, area is confined within approved boundaries, only requiring re-
diversion of lands .from non-mining purposes earlier to Mining p.urposes now.
Clearances are expected by end of 2019_20.

ln Phase-ll, total lease area for the lntegrated Project will be applied'for,
including all'forest lands. Time line consideredfor Phase-ll clearance is end of 2o2g-
24.

7 2 MINING STRATEGY / MINING SEQUENCE

Through years of past experience it has been learnt that it takes considerable
time to take possession land belonging to forest and villages. Also it is a long process
to get all clearances required for diversion of a natural stream. So, a time span of two
years has been kept in Phase-l and six years in Phase-ll for overcoming the above
constraints. sequencing of work areas area explained below.

Belpahar operating Quarry: After clearing whatever coal is left out in the
operating area, mine will ad-vance up to southern branch of Lilari nala. Within approved
boundary, it has enough coal to sustain up to 2o1g-20. Departmental HEMM of Lilari
mine is proposed to be transferred to Belpahar mine.

Lakhanpur operatirig euarry: This quarry is proposed to be stopped by
2023-24' ln order to minimize re-handling of dump for extraction of lower seams, oB
of running Lakhanpur mine is proposed to be carried and dumped into void of Belpahar
mine with immediate effect. lt is estimated that about b1 Mcum oB from Lakhanpur
mine can be transported to void of Belpahar mine during two years of construction
period (2018-19 & 2019-20). From 'lstyear of integrated prolect (2020-21), total oB
from Lakhanpur mine can be put into void of Belpahar mine till end or lathanpur mine,.
subject to advance of Belpahar mine in the form of Central euarry, as has been
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_ 
rfr qi' *. a1 o+., *"t._,

Ref l{r 34C11/{2?)200s_cpnilr ci or.cg.a'oto

Gene rl ManaoE?

W;rfr.S-c,aeqft,

t

f

i'

:

s:
6

{
i{:

Job.No.702192 .. ' ''
Mining ptan for Lakhanpur Ejcir,,;rr\r r rhri ocp (40 ,,r, a"Cpl??l"r-7 ' 

Page=2

llOL, Lakhanpui Area

,

{

,

{

{

{

t



I
I
I
I
I
*

t
s

*

il

t
t

GmIdi ffimcl
proposed here. Phulijor nala is proposed to be diverted to Lilari nala in phases along

north-western boundary of Lakhanpur mine.

South Quarry: With phased closure of operatin! Lakhanpur mine, this quarry

will be developed as a part-substitute. lnitial OB about 41 Mcum will be dumped in void

of Belpahar mine. This quarry is proposed to start on Yr.7 QA24-25), immediately after

Phase-ll clearance and to continue till Yr.16 (2033-34). Only Lajkura seam is

extractable here. So,'dumps formed need not be re-handled later.

Ceritral Quarry: As Belpahar mine advances beyoniC its present approved

boundary, it will enter into Lakhanpur mine area and is called Centra.l Quarry. Re-

handling will start slowly from Yr.-7 and will peak between 1 i*n to 1Sth year. From 7th to

16th year, it will work along with South Quarry. From 17th to 21st year, only this quarry

will be worked to produce total requirement. Aftenruards, it will be worked along with

North Quarry till its end on 33'd year.

" As the proposed working areas are far apart, deployment of HEMM and its

proper utilization is a bhallenging task. lt has been attempted to depioy existing

equipment in best possible way. The factors those were considered for allocating

production from different patches are:

1) Mix of production is such that combined waste removal requirement

varies within narro,iv range from year to year.

. 2) Excavators are utilized to maximum possible by deploying them

exclusively either in southern part or northern part..

3) Sufficient face length is available for working of dragline and its
-movement is restricted within Belpahar Central Quarry.

7.2.1 ACCESS TRENCH'IITINE ENTRY

The access trench catering to Belpahar operating Quarry will be continued as

eentral haul road till 2019-20. As this quarry advances, with renamed Central Quarry

haul road will be developed slope of Central Quarry an{ the central

Job No.702192 7, Page-3
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road will be backfilled. This haul road will cater to coal evacuation till end of Central

Quarry and will be kept open for future expansion.

The entries to Lakhanpur mine are to be continued till its closure. Top of

Central Quarry will not reach the existing road system of Lakhanpur mine till its end

though all structures are to be dismantled. An additional coal transport road is.

proposed between northern boundary of Central Quarry and Lilari nala for feeding coal

to receiving hoppers linked to 10 Mty washery'

A small access trench will be r:equired for South Quarry. Coal from Souttr

Quarry will be unloaded at receiving hoppers of 20 Mty combined capacity. Thoug;lr

South Quarry will be exhausted by 16th year, this entry and haul road is proposed tr,

be kept open for transport of coal from Lajkura seam in Central Quarry.

For Central Quarry at later stage, there are two entries. One is by sotrth on tttt'

southern slope and the other will be driven at mid-level on northern slope. lt ts ie'r.1Littt'rr

to evacuate 10 Mt coal annually from Lajkura seam by north forfeeding to rt--ct:tvtttii

hoppers towards north.

ln lTth year, the North Quarry will be opened independently by B snl.ril ,ri ( , ",

trench. Before that, the northern branch of Lilari nala has to be closed lt ttt;i\i r'1'iirii;/

to widen and deepen the southern branch to carry the total flow. A bitiltlt iviil 1,,

required to cross Lilari nala.

After Lilari nala is diverted over backfill of North Quarry. the rr:r:l,rtirin,l 1,,i1

below Lilari nala course can be approached with an independent small a(,{.( r " !,:'i, ii

The small part towards south of access trench of Central Quat ty r.;rr r i ,r' ii" irl , 'I

from the Sarne access trench lain on southern slope of Central Oltarty

7,2.2 MINE DEVELOPMENT

The objective is.to advance the mine without any hjndrance:i llt ir;r!,i ;', 'i ,'i

Area already under possession fo' the three operating mines

advancing Belpahar mine into Lakl'ranpur property and
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The constraints described above need to be overcome for which sufficient time.has

been allocated. Surface developmental activities are briefly stated below:

a. Construction of embankment along southern side of Lilari Nata.
' b. Construction of road from Lakhanpur mine to Belpahar along Lilari nala

c. Acquisition of forest lands in approved mine area.
d. Acquisition of forest lands in South Quarry
e. Rehabilitation of villages Jurabaga, Chharla, Darlipali, Ubda, Kusuraloi
t. Constr:uction of workshops, stores and electrical sub-stations at

designated places

g. Construction of CHP, conveyors, railyard, ground bunker, silo as shown
h. Laying of rail line of OPGC by eastern side

- i. Diversion of Lilari Nala 
-

. Positions of all three mines at beginning of Yr.-1 is shown in Plate MIN-!. Stage

plans of 2nd,6th, 1Oth, 1Sth and 20th years are given as plate MrN-il, MrN-ilr, MrN-rv,

MIN-V and MIN-Vl respectively. Final Stage Excavation Plan and Final Stage Closure

Plan are given in MIN-Vll and MIN-VIII respectively. Surface Plan showing nala

diversion, rail alignment, material handling facilities, surface and mine roads and other

surface infrastructures are given in GEN-Ill.

7.3 DUMPING STRATEGY

The objective is to accommodate all OB removed inside the excavated mine

void. About 15 Mcum OB has been dumped externally by the three operating mines

long back. ln this project proposal, no'additional external dumping is proposed. But to

keep the entire OB internally, it is absolutely necessary to raise the dump top level to

90 m,abgve surrounding ground level. The area already pl-anted at the dump tops are

also proposed forraising dump height.

' In order to avoid further external dumping, OB heeds to be transported for long

distances far from working area to places where void is available for low OB removal

in early years.

It was found that internal dump capacity just matches with OB removal of ihe

whole mine at the end of 25th year. ln subsequent years, when final slope of the Central
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Quarry is approached, part of the slope is proposed to be filled up. As there is
possibility of expansion towards dip side, total slope will not be filled up.

The haul roads on mine floor to reach the deep most part of the mine anet

Lajkura seam in South Quarry are also kept open for advancing the mine in future :

expansion project.

While calculating OB accommodation in the dumps, swell factor of 1 11, tr.r,.

been applied on in-situ volume to arrive at dump volume. These dumps do nol sri lrr,J,.

washery rejects or any other material.

The dumps have been designed with multiple tiers. Levels of these trrr.,,*,,
matched with horizontal road levels on quarry slope, for easy transportalr(]n lr'r,,

working benches to dump benches. Maximum height of each trer is 30m ;,rrr, ! l, :1,r. , r

eachindividual tieris37degrees.Overall slopeof full dumpfaceisabout.'t{i ,tr.,1,,.,.

Slope stability,studies have been carried out as a model at CMpllt f lr rrri, ,, ri

OBdumpatitsdeepmostlocation.Thefactorof safetyisfoundtobewithrrl ,1, rr I,r rl,1,

limit. However, slope stabilify studies need to be carried out at regular rrrt.r,,.ri,. ,,,i1i,

field data. Laser assisted slope movement monitoring radars have been l)i.r,,,..r,r'i. r

installation at suitable location for early warning.

Top level of internal dumps proposed in Belpahar Combined (irr;i1\,,i 'ii,i,

above mean sea level, which is 75-90m above surrounding grcunci h;,.t l, :i!

present internal dump has already been reclaimed and vegetated al ,u(,rrrr,i r,,,

AMSL. Necessary permission is to be obtained from concerned deparlrrrr,rrt,, t,, rr rr

the reclaimed dump top for backfilling by raising level of dump and {or frritrrr,l , ;r tr,.,, . r,

significant

7.3,1 RE.HANDLING OF OB

. During.operation of Central euarry where

Rampur are attempted, OB above Lajkura seam in

Job I'Jc 7C2i92
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removed. This is re-handling of OB. Total re-handling proposedis27776 Mcum which

is the anticipated quantity of internal & external dumps at the end of 2023-24.

Similar is the situation for LilariOCP where 20.02 Mcum OB has been dumped

in external and internal OB dumps which is to be re-handled during coal extraction of

lower seams from North Quarry.

Due to space constraint, northern slope of Central Quarry has been filled up

and internal dump is raised to 290m AMSL to accommodate all OB. This is the

boundary against Lilari Nala. After Lilari nala is diverted through backfill of North

Quarry, extraction of total coal blocked below orlginal course of Lilari nala will be

attempted. For this extraction, the OB on northern slope of Central Quarry is to be re-

handled. Estimated volume of this re-handling, is 154.77 Mcum. ln view of this high

volume of re-handing, it is suggested to review planning of future mine operation after

25 years of this project to find suitable alternatives to avoid huge re-handling.

Technological improvement in high-wall mining for higher percentage of extraction may

be adopted if found suitable,

Re-handling schedule of OB from Central Quarry

Year Quantity (Mcum)

2024-25 (Yr-T) 20.00

2025-26 (Yr-8) 28.00

2026-27 (Yr-9\ 36.00

2a27-28 (Yr-10) 40.00
2428-29 (Yr-11) 48.00
2029-30 ffr-12) 40,00
2030-31 (Yr-13) 30.00

2031-32 (Yr-14) 20.00

2032-33 (Yr-15) 10.00

2033-34 (Yr-16) 5.76

Total 277.76

Job No.702192
Mining Plan for Lakhanpur-Belpahar-Lilarr
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Re-handling schedule of OB from North Quarry
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Chapter - 8

MTNING SCHEDULE & EQIPMENT PHASING

8.1 DESIGN CRITERIA

'Thefollowing design criteria has been adopted for mining operations as per prevalent

norms of mine design considered in CIL mine.

. No of annualworking days

. No of daily shifts
o Duration of shift hours

Excavation category:
. COAL
o OVERBURDEN

lnsitu volume weight:
r For coal
o For overburden

330 days

3

8

CAT-III

500/o CAT-I I l+50% CAT-IV

1.67 Ucum (average)

2.40 Ucum

8.2

8.3

EQUIPMENT PRODUCTIVIW

Design parameters are same as approved standards of CMPDI.

CALENDER PROGRAMME OF EXCAVTION

Total remaining quarry area has been divided into number of mining stages.

Coal and waste were calculated in a mine planning software. Quarries and mining

stages are shown in Plates MIN-l to MIN-Vll!.

. 34 cum hydraulic shovels. are exclusively deployed in thick parting and top

overburden. Surface miners, front end loaders and 2.3 cum hydraulic shovels are

deployed exclusively in coal benches. . All other shovels are to work in

r"dverburdenlinterburden. Dragline and 50T dumpers are phased off with their
:.
i;y,gspective end of present life. Hydraulic shovels of 6.1 and 6.3 cum buckets are

,]defloyed in thin partings. Hydraulic shovels of'12.0 and 9.5 cum buckets are

predominantly deployed in thick partings.

Page - 1
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Coal will mostly be cut by surface mirier. Coal cut by surface miner will be

loaded by front end loaders on to dumpers and brought to reclaim feeders installed at

the quarry mouth. Small amount of coalfrom blasting will be brought to feeder breaker

also installed at quarry mouth. Sized coal will be transported on surface by conveyors

to washeries or silos as per final choice of alternative. Detailed specifications are given

in Chapter-11.

As already stated, Dragline and 50T rear dumpers will be phased out. Other

smaller shovels will be useO in miscellaneous jobs. 38 numbers of 50T dumpers will

be replaced with-23 numbers 60T dumpers. ln view of existing loader of size 6.4 cum

bucket, required dumpers of 35 T have been provided for transportation of

departmental coal extracted.

After closure of Lilari mine, the HEMM are proposed to be shifted to Belpahar

mine. lt is also proposed to shift departmental HEMM of Lakhanpur mine to Belpahar

mine from 4th year. lt is proposed to deploy all departmental excavators in the lowet

seams named lB Bottom, lb Top, Rampur Bottom and partings in-between of Central

Quarry. At all other places, contractualworking is proposed.

The waste removal schedule has been modified with same level of OB removrrt

for a three year period. Owner should encourage contractors for engagement r;l

machines not lesser in size proposed in this Mining Plan in order to keep {l*c:t

management and pollution level under control.

Table 8.3

PRODUCTION PROGRAMME - LAKHANPUR RUNNING QUARRY
(Figures in Million tonne)

ear Laikura OB Abv. Laikura S,R.

2018-19 (Yr-1) 21.40 22.22 1.06

2019-20 (Yr-Z) 21.00 22.22 106

2020-21 (Yr-3) 21.00 34.87 1.66

2A21-22 Nr-4\ 16.00 27.94 1.7s

2022-23 (Yr-S\ 11 ,00 18 18 165

2023-24 Nr-6\ 10.22 13.89 1.36

Total 100.22 139.32 1.39

Production durrng rnrtral two years is.from prev.icusly approved Mining Plans ttr I-1t ir,ri: r,

(9 0 Mty)and Lakhanpur (210 Mty)mines lnfrastructurefor lntegrpted prole{rt rtili i',

estaciished durtng thts ,-

Chapter8 Page-2
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Table-8.4
PRODUCTION PROGM{IE: Betpahar & Centrat euarry

(Coal in Million metric tonne O Ft in r\/ti

Production during initial two years ls from previously approved Mining plans for Belpahar (9.0 Mty) and
Lakhanpur (21.0 Mty) mines

Job No.702192
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Ref. ffn 7,Bttq e rt:

#
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#
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in Million metric tonne, O.B n Million cubic meter

I

tb
Rampur

Bot

Rampur

Mid

Rampur

Top
Local Lajkura

Par.

khani
Total

Coal

Abv.lb

1.40

Abv.

Rampur

Abv.

Local

Top

0.8.

Re.

uf 

Too'o't' S.R.

nanotrng

201 8-19

Yr-1 3.95 4.88 0.06 0.'r 0.00 0.00
0,0c

9.00 19.55 4.05 0.0cI-;^; 2.78
3.8'1 4.87 0.09 0.23 0.00 0.0c 0.00 9.0c 1.66 13.91 9.43 0.0ctl xnn 2.78
2.72 6.1B 0.59 2.50 0.01 0.00 0,00 12.0C 7.66 15.00 2.U 0.0(it ;.;;

Y14 4.30 9.79 0.94 3.96 0.01 0.00 0.0c '19.00 12.10 23.75 38.15 0.0cit-iffi ?ac
5.89 13.40 1.28 -5.41 0.02 0.0c 0.0c 26.0C 16.65 32.46 24.89 "0.0cffi 2.85Yr$ 6.75 15.34 1.47 6.20 0.02 0.0c 0.00 29.78 19.04 37.16 17.80 0.00ffil 2.48
9.80 14.76 2.75 7.01 1.39

'0.75 0.0c 36.50 24.45 66.35 9.70 2.50 20.0( 192, nnl J,J /
8.79 12.37 2.56 6.10 1.41 0.7i 0.0c 32.00

28.00

21.56 61.19 9.84 2.41 28,OCffi 3.84Yr-9 7.70 10.82 2.24 5.34 1.24 0.6€ 0.00 18.91 53.56 8.65 5.88 36.0C 1,ffiI 4.39
7.70 10.82 2.24 5.34 1.24 u.bb 0.00

28.00

28.00

28.00

18.91 53.56 8.65 5.88 40:0(ffi 4.54Yr-11 7.37 9.86 2.24 5.19 1.57 t.t I 0.0c 18.15 50.89 8.21 1.75 48.0C lrrnol 4.54Yr-12

Yr-13

o. /b 8.04 2.26 4.88 2.24 3.82 0,00 lo.l t 45.45 7.65 17.18 40.0c 6;t 4.54
6.77 8.021 2.26 4.88 2.24 3.83 0,0( 28.0C 16.73

16.66

45.43 7.65 10.1 I 30.00ffiil 3.93Yr-14 6.75 8.031 2.26 4.88 2.24 3.84 0.0c 28.00 45.44 7.65 20.25 20.00 J.YJYr-'15 7.97 9 481 2.67 5.73 2.64 4.51 0.0c 33.00

37.93

19.67 53.28 9.01 18.04 10.0c 3.33Yr-16

Yr-17

8.33 9.50 2.54 5.73 2.79 9.0{ 0.00 20.45 53.88 8.99 36.92 5.76
- r-m,rnT 3.32

6.34 5.94 1.21 3.54 2.28 20.69 0.0c 40.00

40.00

40.00

15 iR 34.86 5.71 70.05 0.0( iffirl 1iEJ. IU
6.34 5.95 1.22 3.541 2.28 20.6i 0.0ci:'-

iYr-J0
15 38 35.01 5.71 69.90 0.0c lre 001 3.15

6.34 5.94 1.22 3.551 2.28 20.67 0.00
I

I

15.38 35.01 5.71 69.90 0.0c i;;;r a 4E
J, IJ

3J5

:lu
6.34 s.95 1.22 3.5a t.td 20.66 0.0c 4q!q

35.00

15.30 35.03 E 11
69.96 0.00

1 l'4 6,30 5.24 0,80 3,3C 2.37 16.99 0.0c 14.361 31.84 5.12 40.68 0.0c ,-tt 4.43 4.35 0.36 2.31 1.75 16.8C 0.00 30.00 11.321 33.73 5.04 41.91 0.0c 3.07
4.01 4.30 432 2.1 1.61 17.U 0.0'1 30.00r 10 78 37.33 5.24 38.65 0.0c ffi,t 3.07Yr-24 3.49 4.23 0.25 1.87 1,41 18.75 0.0c 30.00

30.00

30.00

10.2t 38.61 5.45 59.66 0.0( 114.00 3.BCYr-25 3.03 4.16 0.20 1.64 1.24 19.73 0.0c

0
9.751 41.99 5.70 56.56 0.0c 114.00 3.80

1.75

1.76

3.99 0.04 1.05 0.zr 22.39
Yr-27

8.321 47 94 6.22 51.52 0.0c 114.00 3.80

4.27
3.99 0.04 1.oq 0.79 22,38 0,0c 30.00 B 341 47.s7 6.30 65.79 0.0( 128.00Yr-28 1.76 3.99 0.04 1.04 0,79 22.3t 0.00

0^01

!0.0c

30.0c

30.00

8.34 47.57 629 65.79 0.0i 128.00 4.27Yr-29 1.76 4.0c 0.03 1.04 0.78 22.39, 8.341 45.18 6.21 68.27 0.0c 128.00 4.27
1.76

1.70

3.99 0.04 1.04 0,78 22.39 0.0c
Yr-31

8.34 47.55 6.20 57.91 0.0( '120.00 4,0c
3.86 0.04 1.01 0.76 21.6e 0.0c 29.03 B 05l 46.40 6"04 59.51 0.0c 120.0t 4.13

1.46 3.32 0.03 0.87 0.65 18.67 0.00 25.0C 6.91 38.85 5.16 69,08 0.0c 120.0c 4.80
0. 16 0.36 0.00 0.09 0.07 1.92 0.0c 2.60 0.78 341 . 0.54 4.20 0.00 8.93 3.43TOTAL 164.09 229.72 35.51 106.13 4r.96 356.4t 0.00 933.84 426.07 1318.75 1 78.35 1171.00 277.76 3377.93 3.62

E
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Coal in Mt, O volume in
Year Lajkura Parkhani

Bottom

Parkhani To6 Total Coal Total0B S^R.

2024-25 3.50 0.00 0.0c 3.50 6.00 1,.7L
Yr-8 8.00 0.00 0.0c 8.00 14.00 1.75
Yr-9 12"00 0.00 0.0c 12.0C 20.0c 7.67

Yr-10 L1,.94 0.06 0.0c 12.0C 24.0C 7.OC
Yr-11 1,1.73 0.21 0.00 12.0C 36.0C 3.0c
Yr-12 .11 t3 0.27 0.00 L2.OC 36.0C 3.0c
Yr-13 1.1..72 0.27 0.01 12.0C 36.0C 3.00
Yr-14 L1,.73 0.27 0.00 12.0A 36.0C 3.00
Yr-15 6.84 0.16 0.0c 7.0c 21.00 3.00
Yr-1O 2.07 0.05 0.01 2.01 5.47 2.64
Total 9t.20 1.35 0.02 92.57 234.47 2.53

Job No.7(
lvlrning Plan

Table.-8.5
PRODUCTION PROGRAMME - SOUTH QUARRY

P RO D U CTI O N PROTdXI";8M6E.N O RT H Q UARRY

PRODUCTION PROGRAMME-SOUTH.EAST QUARRY
Year COAL ln-situ OB Stripping Ratio

Cumlt
2045-46 2.85 20.00 7.02

Yr-29 5.00 35.00 7.00
Yr-30 5.00 3s.00 7.00
Yr-31 0.70 3.94 5.63
Total 13.55 93.94 6.93

Table-8.8
PRODUCTION PROGRAMME-BELOW DIVERTED LILARI NALA

million cubic meter

re. E&" 
-.*. *" &'rd", *" '*"-r
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*st $

\q.€I.lliil,Errcw e'|r
MCL, Lakhanpui Aree

Year COAL ln-situ OB Re.handling

(Mcum)

OB lncl. Re-

handling

Stripping

Ratio
2038-39 s.00 16.00 16.00 3.20

Yr-22 10.00 35.00 35.00 3.50
Yr-23 1"0.00 32.00 3.00 35"00 3.s0
Yr-24 10.00 30.00 5.00 3s.00 3.s0
Yr-25 10.00 29.00 7.00 '36.00

3.60
Yr-26 10.00 30.98 s.02 36.00 3.60
Yr-27 10.00 36.00 36.00 3.60
Yr-28 7.42 22.42 22.42 3.02
Total 72.42 231.40 20.02 251.42 3.47

Table-8.7

Ye.ar COAL ln-situ 0B Re-handling

(Mcum)
OB lncl. Re-

handlinq

Stripping Ratio

Gum/t
2050-51 10.00 17.21" 1_5.79 33.00 3.30

Yr-34 8.63 1,4.42 18.58 33.00 3.82
Yr-35 5.00 8.60 24.4A 33:00 6.60
Yr-36 5,00 8.60 24.40 33.00 6.60
Yr-37 5.00 8.60 24.40 33.00 6.60
Yr-38 5.00 8.50 24.40 33"00 5.60
Yr-39 s.00 6.20 22.80 29.00 5.80
Yr-40 ,tr00 8.00 0.00 8.00 1.60

7n)10')
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Table-&8
PRODUCTION PROGRAMME.TOTAL QUARRY

Itf

!*

j

uction during initial two years

Lakhanpur (21.0 Mty) mines.

Job No.702192

prolect witt be estabtished duriiioltnir

r.I"
t{!

ftef. i{
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prevrously appro
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Pn-

Yr41 1.63 2.2s 0.00 2.2s 1.38
Total 50.26 82.48 154.77 237.25 4.72
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8.4 EQUIPMENT SCHEDULE

All existing equipment of the three projects will continue to work and get

replaced by machine of same specification except for draglin€. Due to increase in

planned coal production, depth, re-handling and consequent increase in stripping ratio

_compared to present situation, additional coal -and OB are to be handled. This

additionalloadofbothcoalandoB.isproposedtobeoutsourced,

As per assessment of CMPDI, excavation capacity of the three mines to be

integrated including one dragline and two surface miners in 2017-18 was 22.24 Mcum.

Dragline capacity is mentiorred as 0.85 Mcum/yr. Annual capacity of surface miner was

derived as I .52 Mcum. So, annual capacity of all excavators of the three mines is 18.35

Mcum.

Lilari mine is already exhausted and its machines are proposed to work in

Belpahar mine. Annual capacity of Belpahar mine is taken as 10.27 Mcum. Annual

capacity of running Lakhanpur mine is 8.08 Mcum. Excavators will work in respective

mines fll 2023-24. Afterwards, Lakhanpur mine is closed and machines wifl be

transferred to Central Quarry with annual departmental capacity of 18.35 mcum.

Departmentalequipment will work in Central Quarry up to 2049-50 (Yr-32) and

then move to quarry below diverted Lilari nala. Departmental excavators will be

'deployed in ,lower sections, surface miners in lb seam and shovels in partings in-

between lb and Rampur sprit sections. Where ever the required quantities of coal and

OB removal do not match exactly with available capacity, deployment will be spatially

separated for complete extraction of any section within a specified boundary. Details

are to be worked out by the project authority at the time of preparing tenders for

outsourcing on three years interval basis.

wider working area, far away from unloading points of RoM coal or OB to internal

dumps. Necessary additional transport equipment have been proytded to be procured

L ---Job No.702'192 ' 
d)'",''';i1n'
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departmentally. Following table shows year-wise average lead distances for coal and

overburden.

Ave ra s e L e a d o ista n c eTsalJ i o* l-rn e n ta I d u m pe rs ( km )
r & Central

Particulars Year-l Year-Z Year-3 Year{ Year-5 Year{
Cverburden 2.00 2.00 2.00 2.00 2.25 2.25
3oal 2.00 2.50 3.00 3.50 4.25 4.50

Lak I
Particulars Year-1 Year-Z Year-3 Year4 Year-5 Year-6
Cverburden 5.00 5.25 5.25 5.50 5.50 6.00
3oal 5.00 5.25 5..25 5.50 5.50 5.50

Coal will mostly be cut by surface miner. Coal cut by surface miner will be loaded

by front end loaders on to dumpers a1d brought to reelaim feeders installed d*.
quarry mouth. Small amount of coalfrom blasting will be-brought to feeder Ureatei'ffio
installed at quarry mouth. 10 Mty of sized coal will be transported on surface by

conveyors to the washery and finally dispatched through silo. 20 Mty will be dispatched

ROM through ground bunker and two silos. 3.5 Mty will be dispatched to OpGC

through dedicated MGR rail. 6.5 Mty will be sold locatly. Detailed specifications are

given in Chapter-11.

List of major HEMM as existing on given section 6.4 of chapter-6.

The project has been approved in Partiat Outsourcing Varianf where existing

major departmental machines will continue to work with its existing strength throughout

mine life while additional load of coal and waste will be outsourced through contiactual

method. Thou-gh contractors are given freedom to bring in machine size of their choice,

-it is recommended to adopt long term contract in view of long mine life, large vglume

and lowei cost of outsour.ing. Changes in the contractudl terms from above
configuration may be.informed to appropriate authority.

Life of the project is 41 years from 2018-19. Depth and stripping ratio increases

with time. Also, diversion of Lilari nala over backfilled North euarry and winning coal
below diverted Lilari nala area by open cast method are challenging and needs detaiied

designing. Economic vi of extracting coal at stripping ratio of 4.00

Job No.702192
Mining Plan for Lakhanpur-Belpahar.

*ffi\a5rep
Ggncrri Managu Ei

w.fr.1a,rr<{v *e

-8, Page - 7

ilt^t rLakhrnpui Arcr

,.h)

t

r

.l

I
t

d

d

f

i



cmmi ffii lh{I,
from a depth of more than 300m will be reviewed after 20th year considering ground

realities. Alternatives of Lilari nala diversion wiil arso be studied.

8.5 DRILLING AND BLASTING

Hard overburden requires drilling and, blasting before excavation. Soil and

weathered mantle has not been considered for estimation of drilling load and

requirement of explosives" Very old Ots dumps are also proposed to be loaded without

drilling and blasting. Drilling and blasting in unconsolidated OB dump is'not advised

because drill rods may get stuck in boulders, there may be fly rocks, too much dust

may be generated etc. So, a few rock breakers may be procured/hired if required. lt is

proposed to deploy 250mm dia electric RBH drills in top overburden, parting between

lb and Rampur, parting between Rampur Bottom and Top, aprting between Rampur

and Local and behareen Local and Lajkura. Parkhani seam is workable only in southern

part. So, for most part of the quarry, parting between Lajkura and Parkhani seams is

considered as top O.B. Other partings are generally thin and may be drilled by using

160mm drills. ln coal for conventional exiraction, 160mm dia elect. RBH drills are

envisaged.

Total requirement of drills is assessed on 2 shift operation, physicat

deployment and productivity of drills. The annual productivity of drills adopted is give n

below:

1

*

250mm drills

160mm drills in O.B.

35,000m

32,000m

The tentative blasting pattern in coal and overburden is given below.

fra!mentation reiult with minimum fly rock, trial hl;tr;l' trrFor best

recommended.

Gensral Mrnager
g,HI.\E,ds{T{ *e
MFL, Lakhanpui Area

Table-8.12

Descri
ption

Unit Overburden Coal

Bench heiqht m 10-'15 Upto 10 1il
Blasthole dia mm 250 160 1 ii0
Spacing & burden m 9.0 x 8.0 6.5x5 7x6

Mining PIan for Lakhanpur [3r.r11;;rir;*-ll1l OCp i40 Mty), Sep 2018
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Chapter - 9

COAL QUALITY

GENERAL

ln the proposed integrated Lakhanpur-Belpahar-Lilari, all the three principal

seams of lb-valley codlfield i.e. Lajkura, Rampur and lb-seams have been proposed to

be mined by opencast method. ln addition, a local seam and Parkhani seam has also

been proposed to be exploited wherever availableand mineable.

Allthe coalseams of Belpahar l, ll & lll Combined block are highly interbanded.

D-ue to occurrence of dirt band in large numbers, there was difficulty in assigning roof

and floor and also the inseam dirt band of above 1 metre in thickness. Normal 1:1 dirt

band and coal ratio yielded coal seams at places beyond reasonable limit of overall

quality of coal. Some deviation from the prevailing norms were attempted to bring the

coal horizons within reasonable quality limit. Thus, few coal bands were left along with

the dirt band either on roof, floor or along with inseam dirt band of above 1 m6ter in

thickness.

9,2 DIRT BANDS AND INSITU COAL QUALITY

Dilution and admixture of bands with coal is the main reason for deterioration

and slippage of coal quality. So utmost planning is required to deal with the bands

occurring within coal seams. Details of dirt bands and their thickness seam wise is

. given below,

9.1

PARKHANI TOP

The maximum thickness of the seam including dirt band

seam is devoid of 1 meter and above thickness of dirt band.

eonstitute upto 34%o of the total seam thickness.

Job No.702192 Chapter-9, Page-1
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PARKHANI BOTTOM

{

The maximum thickness of the seam including dirt band is 1.88 meters. The

seam is devoid of more than 1 meter dirt band. The seam is practically devoid of

inseam dirt bands which constitute maximum upto 27o/o of total seam thickness.

LAJKURA

. The.maximum thickness.of the seam including dirt bands is 36.92 meters. The

seam is interbanded and contains both combustible and noe-combustible dirt bands of

less than 1 metre as wellas above 1 meter in thickness. The seam is interbanded ancJ

contains both combustible and non-combustible dirt bands upto 53% of the total seanr

thickness.

LOCAL

The maximum thickness of the seam including dirt bands is 6.50 r"lr€i<:r.,, li;,

searn is less interbanded and contains both combustible and non-corflbrrslrtrl,. r

bands of both iess and rnore than 1 meter thickness. The total dirt bands conr,trtut,

upto 36% of the total seam thickness

RAMPUR TOP I

The maximum thickness of the seam including dirt band is 4 0i rrr tr r., i,,

seam is interbanded and contains both combustible and non-combustrble rlut t, rr, i

less than 1 meter: The seam is devoid of dirt band of more than 1 metre in ilrl i,rr, ;

The total dirt bands constitute upto 31% of the total seam thickness

RAMPUR TOP II

The maximum thickness of the seam including cirt band is 5 iir .,1.!, ; ii

seam is interbanded and contatns both combustible and non-combustrtrlc rtrrI {,.rr, i r

more than 1 rneter and less than 1 meter thickness also. The inse;trrr itrrt l, J,i,i: , i
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more than 1 meter have been developed' in patches towards northern parts of the

block. The total dirt bands constitute upto 58% of the total seam thickness.

RAMPUR MIDDLE

The maximum thickness of the seam including diit band is 7.57 meters. The

seam is interbanded and contains both combustible'and non-combustible dirt bands of

more than 1 meter in thickness. The total dirt bands constitute upto 64% of the total

seam thickness.

RAMPUR BOTTOM . I

The maximum thickness of the seam including dirt band is 7.97 meters. The

seam has more than 1 meter dirt band in isolated patches towards northern and south

central parts of the block. The total dirt bands constitute uplo 78% of the total seam

thickness.

. RAMPUR BOTTOM.II

The maximum thickness of the seam including dirt band is 10.62 meters. The

seam is highly interbanded and contains both combustible and non-combustible dirt

bands of less than 1 meter as well as more than 1 meter in thickness. More than 1

meter inseam dirt bands occur towards northern most and in few isolated patches in

the eastern and southern parts of the block. The total dirt bands constitute upto 58%

of the total seam thickness.

"IB.TOP

The maximum thickness of the seam including dirt band is 8.06 meters. The

seam contains inseam dirt bands of more than 1 meter in thickness in 3 boreholes.

The total dirt bands constitute upto 63% of the total seam thickness.

Job No.702192
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IB.BOTTOM

The maximum thickness of the seam including dirt band is 9.60 meters. The

seam is devoid of dirt bands of more than 1 meter in thickness. The total dirt bands

constitute upto 28% of the total seam thickness.

9 3 COAL QUALITY IMPROVEMENT

For selective mining and te segregate the bands, Surface Miner has been 
_

proposed for coal extraction in both the variants. To maintain and improve the coal

quality, following steps are required to be done:

i) The coal seam is thick and has to be worked in a number of benches.

ii) The presence of separable bands in the seam makes the system rigid

and complicated. Further, if the bands are not separated and bulkmining

is adopted, there will be deterioration in the coal quality.

iii) The OB benches should be kept sufficiently in advance of the coal

benches in oPeration.

iv) Coal top should be kept clean before blasting is done in coal benches.

v) Dirt bands, particularly over 1m thickness shall be mined separately.

Auxiliary equipment for this have been provided.

9.4 WASHERY

It has been proposed to wash 10 Mt per annum out of 40 Mty ROM coal before

selling. The washed coal willhave ash% of around 34% with a washery yield of .74o/o.
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Chapter - 10

PUMPING & DRAINAGE

10.1 GENERAL

tntegrated Belpahar, Lilari, and Lakhanpur mine is being planned for a targeted

production of 30 Mty.There are three existing separate mines namely Lakhanpur OCP,

Lilari OCP and Belpahar OCP. Out of which Lilari OCP has been exhausted and

working continues in rest of the tirvo mines i.e. Lakhanpur OCP and Belpahar OCP. This

integrated mine is being planned by combining the three mines to one mine for a

production of 40 Mty. There are very few faults having 10-15m throw within the

property. The seams and mine workings are so located and being planned that internal

OB disposal can be made with the development lower lb seam duly backfilled.

Five faces have been planned for working at a time - South Lajkura seam

working, South Rampur seam working, North Lajkura seam working, North Rampur

seam working and Central lB seam working. Hence there are five entry points to the

mine.

The depth and total exposed area of the mine is increasing gradually. The

maximum depth-occurs after 32nd year. The life of the mine is 41 years.

10,2 TOPOGRAPHY & DRAINAGE

The area is represented by gently rolling undulating topography with the softer

formations like coal seams and bhale, forming linear depressions and occupied by

paddy fields and relatively haider sandstones forining the ridges and knolls. HoWever,

as the area has undergone to active opencast coal mining activities the natural/original

topography of the block has undergone lots of change with the occurrence of opencast

quarry pits, overburden dumps, coal stocks, haul roads, colliery infrastructures, running

opencast projects office, residential establishments, ancillary townships, roads etc.
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Thelowestelevationisabouttga.oometers,no

057 (RL 192.90 m) in the north-eastern part and the highest elevation is about 2S2.AO

meters and is located in southern part near borehole no. cMlB-310 (RL 250.3g m)

(Plate No. ll& Figure No.2).

. The lb River, after which the coalfield is named which flows southerty along the

eastern boundary of the coalfield, constitutes the main drainage of the coalfield. The

easterly flowing Lilari nala, a tributary of the lb river, flows across the area in the
northern part of the blobk controls the drainage pattern of the'block. ln addition to'it, a
few nalas flow into the Lilari nala. Besides, a numben of artificial water logged

depressions have been formed by fire clay quarries, which were mined by TISCO, in
the northern part of the block, abandoned opencast coal mines/pits/benches mined by

MCL in and around Belpahar OCP in the eastern, Lakhanpur oCp in the central and

Lilari OCP in the northern parts of the block.

10 3 PLANNING OF PUMPING AND DRAINAGE SYSTEM TO BE FOLLOWED
DURING EXCAVATION

There exists three separate mine named as Lakhanpur OCp, Lilari OCp. and

Belpahar OCP' Out of which Lilari OCP has been exhausted and working continues in
rest of the two mine i-e" Lakhanpur oCP and Belpahar OCP..This integrated mine is

being planned by combining the three mines to one mine for a production of 30 Mty.

During initial period when the area of excavation and depth of the mine is less, tlr:
existing'pumps shall be utilized for pumping at the proposed area of excavation. Wili
further development of the mine the higher capacity of pumps.with higher head h;:::

been considered. Finally main sump has been planned at suitable two locations one;rl
0'00 level in lB seam for discharging water at northern end of the mine where il:i
another location shall be at dip most point in Lajkura seam working at southern enr1 *f
the mine. Also stage pumping is being planned for optimum utilization of the punrpri ;lt

later stage which were procured earlier. Laying of delivery pipe line is being planned

along the batter of the mine for discharging water into the garland drains at the surfacer

t"ff'ryiaqqq'
r'Belpahar-Litari OCP (40 Mty), Septern
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10.4 RAIN FALL CHARACTERISTICS

Normally the rainfall has been observed in the locality for four'months only ie;

from June to September every year. However in other months also rains were observed

occasionally. With these observations the mine pumping is being planned for possibility

of maximum rainfall in a day during peak period.

The area falls in sub tropical climate. During summer (March-May) the

temperature varies from 13.2'C to 40.0"C which even reaches up to 46.9'C during the

extreme summer. ln winter (December to February) the temperature varies from 7.0'C

to 36.4'C (From Januaiy 1990 to February 2010).

10.5 HYDROGEOLOGICALSTUDIES

The drainage of the northern part of Belpahar block in controlled by Lilari nullah

through a tributary seasonal stream. Whereas in the southern part is drained by directly

to Hirakud reservoir. The Lilari stream is a perennial in nature. lt is traversing the

present and proposed mining area. The Lilari stream needs diversion for proposed

incremental production of the projects. This stream is mainly acting as drainage for

rainfall run-off of that area.

Lilari stlea.m originates from Chhengapahar reserved forest at an elevation of

397 m above mean sea level near Himagiri railway station towards north west of the

project. Another 4th order stream originates near Tangardhi village at an elevation of

408 m above mean seam level in the Giripahar reserved forest. Both the streams join

before Grindola village and elevates the Lilari stream as Sth order magnitude which

ultimately joining lb river flowing from north to south in the northern part of the block

The Hydrogeological Unit of CMPDI, Ranchi had conducted the

hydrogeological studies in Orient colliery, lb Valley Coalfield. Further, hydrogeological

investigation has been carried out by the Central Ground Water Board (CGWB) for

estimation of 'Ground Water Resources and Development Potential' of Jharsuguda

district. The salient features of the study are given below to give an idea about the

-3
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contemporaneous in origin.

sandstone between Lajkura and parkhani seams form an aquifer with
depth ranges between 30 to 150 mbgl. The aquifer is semi_confined to
confined in nature.

Disintegrated formation above Parkhani seam or sandstone formation

above Lajkura seam upto the rand-surface with a semi-pervious rayer of
limited thickness at a depth of 2s to 30 mbgl is encountered. The nature

- of aquifer is unconfined.

The general movement of ground water in the ground water table aquifer
is from north-west to south-east direction.

The ground water lever in this area ranges from ress than 1.30 m bgr to
about 4.12 m bgl in post-monsoon and less than 2.g0 to about 7.62 m bgr

in pre-monsoon period.

The water level fluctuation annually varies from 1.64 to 12.0s m in this
area.

The specific yield of the phreatic aquifer is 0.05 or 5%.

The aquifer characteristics of shallow (unconfined) aquifers are estimated
by conducting pumping tests on representative open weils tappirrrr

different litho units. The litho unit-wise aquifer characteristics is g,vr)rl

below.

st.
No.

Hydrogeological unit
Specific
capacity
(lpm/m)

Permeability
(m/day). (m

1. Tdlcher sandstone 7.148 0.983 20 s6

2. Barakar sandstone 0.720 - 39.880 0.250 - 8.040
24.28
23q I

J. Kamthi sandstone 3.135 - 6.336 0.517 - 1.155
24 28

034 5

The hydrogeologicat data of test wells are summarized in next pag$

a

a

Yield
n3ld;ry1
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Water balance & minagement for operating Belpahar oc Expansion irroject

(Figures in Mms/annum)

.loU ttoZOZgZ

SI,

No.
...--

Data of Test Wells in Tract of lb Valley Coalfield

Location

Well

depth

(m bol)

Dia

(mm)

Zones

tapped

SWL

(m bgl

Disch-

arge

(LPS)

Draw

down

. (m)

Duration o1

pumping

(Min)

Trans-

missivity

(m2lday)

Storage

coefficient
Remarks

Lajkura Tes'

Well Orient

Colliery Field.

1.

142 305/

152

59-63,

69-76,

83-89,

93-1 00,

115-118,

120-123,

1 26-1 36

13.41 9.5 21.250 1.000 44 Drilled by

CMPDIL in lb

Valley

Coalfield in

Gondwana

sand stone

Lajkura Obs.

Well (64.50 m

away from

Test Well)

142 150 73-77,

85-88,

102-108,

113-116,

1 30-1 36

10.56 6.375 60

Abandoned

Air Shaft-

Test Well.

76 5300 30-75 26.50 20.0 23.095 2200 68.79 5,3 x 10+

Abandoned

Air Shaft-1

Test Well.

(o.w)

76 5300 30-75 26.51 4.280 59,99 5.46 x 10+

Lajkura Tesr

Well, Orient

Colliery Field.

2

68 203t

152

45-50,

54-66

33.60 3.3 10.685 4300

Lajkura Obs

Well (0.W-1)

30 m. away

from Test Well

65 152 41.5-48,

50-63

33.33 1.070 81 90 5.0 x 10{

Lajkura 0b

Well (O.W-

60m awi

from Test Wt

68 152 52.0 to

68.0

32.38 0 831 114.65 6.0 x 10a

Parkhari Ti

Well

36.8 203 18-24,

29-35

3.69 1.9 29.427 15 0.4

Irtflow Outflow

Source ln rainy

season

ln lean

seas0n

Purpose ln rainy

season

ln lean

season

Avg. make-up water in the quarry due to: Avg. treated mine discharge water for:

Direct 2.62 0.955 lndustrial use

and fire fighting

0.1 78 0.354

Mrnins Ptan and Mine Ctosure orrpuf"riJi*J;ffiurpunp

nffffi,*^il- g"@ TtrftTfi (irn6r-q1)/ '
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precipitation and

seepage from

strata and

surrounding, etc,

Effor,t is made to keep the balance

water in the lbwer benches of mine

or Eco-tank as rain water harvesl

ing measures. ln unusual situations

during monsoon, mine discharge

water will be allowed to go as

recharge / run-off in the same basin

of the area.

2.442 0.601

0 955Total: 2,62 0 955 2.62

G'EIlIT[ $:ilIfilcmmi

Table:WaterBalance&ManagementforoperatingLakhanpuroC.PExpansion

(Fig u res i n M ms/an n u nr)

,

i

lnftow Outflow

Source ln rainy

Season
ln lean

season
Purpose ln rainy

season
ln le

sea

Avg. make-up water in the quarry due to: Avg. treated mine discharge wa ter

Direct
precipitation and

seepage from
strata and

surrounding, etc.

6.22 2.25 lndustrial use

and fire fighting
0.305 i

Balance water for
watering of plants

and recharging the
ground water by

discharging to the
natural drain

5.915

Total: 6.22 2.25 6.22

le;:rr

:_!11

L,
${}ti

(:t tl ', t

10 6 SOURCE OF WATER

The sources of water accumulation inside the quarry area are as under

i)

ii)

iii)

iv)

Rain water falling directly within the excavated area

lnflow of rain water from back filled area

lnflow of rain water from area beyond excavation

Seepage of water from Strata/ Ground water.

10.7

pumping installation rF,m under:

, i Chaoter - '10. Paqe - 6
Y._
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iii.

iv.

V.

vi.

Geographical location of the project.-Belpahar l, ll & lll combined block is

situated betreen the latitude 21'42'12" - 21o47'20" N and. longitude

83"48'00' -83"52'41" E in the district of Jharsuguda, odisha, covering an

area of 42.81sq. kms..

The General climatic conditions, surface featulres of the terrain.- beyond

the bound ary of the mine are such as:

The topography of the block is represented by small hillocks & flat ground.

The Lilari river flows at the northern part of the block where the-water shall

be.discharged.

The minimum and maximum elevations of the area are 220m in east and

230m in north western part respectivery above the mean sea level.

Except the short spell of winter, the climate is warm for the most part of

the year

Humid conditions prevail for the most part of the year.

some of the monsoon depressions in July and August cause gusty winds

and heavy rains. Dust storms or.thunderstorms occur during March to

June even in monsoon months.

. Life of the mine - 41 years

' calendar plan of excavation of quarry - The calendar plan of the

excavation of the quarry are furnished in detail at Chapter Vlll of this

report.

' 
- 

Geological characteristics of oB and coat seams - The geological
' characteristics of OB and'coal are furnished in detail at Chapter lV of this

report.

. M,ETEOROLOGICAL DATA

Except the short spell of winter, the climate is warm for. year.

TEMPERATURE10.8
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Ailrding ttth" shqt term data collected for the period of 1999-2001 (Data

source - DtsTRtcT sTATtsTtcAL HANDBOOK, JHARSUGUDA) the maximum

summer temperature was recorde.d at 46.400 C in May of 2001 whereas the minimum

temperature was recorded at 6.50 C in January of 2000 & 2001'

Also the average maximum and minimum temperature for the same period has

been taken to be 38.530 and 15.490respectively-.

Thus it is obseryed that winter is mild and the climate remains warm for the

most part of the year as temperature normally hovers between 35 to 40 degrees.

Given below are the tables showing temperature data related to Jharsuguda'

MONTH WISE METEOROLOGICAL DATA (1991)

(Data from Census Atlas, Series-19, Orissa)

(

{

{

1

{

{

t

$

q

{

,6

Year

1 991

Month

January

February

March

April

May

June

July

August
Septenrber
October

Novernber

December
ANNUAL (Average)

-Lilari OCP (40 Mty), Sepiember 2018

Jharsuguda Distr;c I

10 0E

24 09

28 02

32 15

35 85

31.55
29 00

27 A9

28.A2

26 45

22.25
19.06

27 17

I
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Also given is the data related to rnonth wise highest anci lowest ternpt'r'.;l , '

Jhai"suguda district during the years "1999 to 2001

MONTH WISE HIGHEST AND LOWEST TEMPERATURE fC}
IN JHARSUGUDA DISTRICT, ORISSA
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DISTRICT SIA I/SIiCAL HA

10.9 . HUM|DITY

According to the data collected from Jharsuguda Observatory the humid

conditions are found to prevail for the most part of the year. lt is as high as g1-gg% in

the months of July to September at 8.30 hours. Similarly data collected at 17.30 hours
show high level of humidity from June to october every year.

During monsoon period i.e. June to September the skies are generally heavily
clouded. Skies are generally ctear or lightly clouded during the rest of the year.

10.1 1 SPECIAL WEATHER FEATURES

some of the monsoon depressions in July and August cause gusty winds and
heavy rains. Dust storms or thunderstorms occur during March to June even in

monsoon months.

Source:

. "CATCHMENTS 
AREAS

For computation of catchment area, the

coniidered:

;oiiG zozrg2

following parameters have been

Area beyond excavation - (Considered as 5% of the totalexcavated area)

DEPTH THE QUARRY

2 February 36.2 12.9 34.0 11.8 37.6 9.2
3 March 42.2 13.5 38.8 13.1 39,2 15.2
4 April 45.3 18,6 45.4 21.0 45.6 19.2
5 May 45.4 19.9 44.4 23,4 46,4 20.1
6 June 41.1 19.8 40.4 22.6 41,6 22.2
7 July 36.0 19.8 38.0 23.2 35.7 22.6
B Auqust 33,7 21.7 34.8 23.9 35.5 23.8
I September 34.7 21,0 34.7 21.8 37,1 23.5
10 October 34.0 19,0 36.2 17.4 35.7 18.6
11 November 33.4 10.4 33.6 13.5 35,6 14.0
12 December 29.1 8,5 31.7 9,0 32.8 9.0

Mining Plan and Mine Closure

C

OCP (40 Mty), September 2018

cartmlr
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For computation of pump capacity anu suusequentty power requirem6t for

pumping operation, the depths considered are elaborated in subsequent paragraphs.

. RUN.OFF CHARACTERISTICS OF THE AREA

The contour plan of the area shows the hill area toward the North West direction

and thus the run off characteristics will trend towards north direction of the block i.e.

towards Lilari river.

INFLOWSEEPAGE FROM UNDERGROUND WATER INTO THE MINE
The lnflow/seepage from underground has been considered 20% ofthe water

accumulated within the quarry on tn" day of maximum rainfall.

. SUMP LOCATION AND ITS CAPACITY

The capacity of the temporary sump location from year-1 to year-S is 15000 to

30000 m3 and from year-1Oto 15 it has been proposed to 50000 m3. Again 1Sth year

onwards it shall be 100000 cum. The temporary sump location has been proposed at

dip side of the then quarry as far as possible. The sump location will permdnenly be

fixed in 32nd year with 100000 m3 capacity.

The Maximum number of days to pump out the accumulated rruatei- in the

quarry due to maximum r"ainfall in a day is considered at 5 and the number

of pumping operation is considered at 1B hours per day.

stand-by capacity required-The stand-by capacity is 2oo/c of totai pumprnq

requrrement

size of pipes, piping layout, etc - size of pipes has been selecterj

depending upon the capacity of pump. The layout of pipes has bcc:rr

planned along the batter of the mine.

pH value of water-The water is neither acidic nor basic pH value, ,,[,,v rr,,r

in the locality has been considered as neutral. Detall of thrs has trr:r,rr

narrated in Chapter XVI of this report

Desire.d location at surface where qua.rry water can. be ijrsr:li,rrr;r,ii

considering the surface drainage system- The desired l<)r.;rrrr.yr t,;r

Jcb No.7C2ig2
Mining Plan and Mirle Closure

!;i{-;'; it.,
rlan for Lakhanpur

:10, Paqe - 10

I^rffi Ed'Erffi (s-€{Q
m. W. qi. dr. w{., S.ri.-z

[ef 
" 
F{*. 34* 1 1 /{;: }?0*s-CPA hl dt.87,09.t01 0

OCP (40 Mty), September 2018

fi*n*rtl l*arr

MCL, Lakhanpui Area
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discharging the water to surface nas ueen consioereo towardi N",th;
the quarry . The dip of the quarry shall be from East to west. Also another

discharged locatiol shall be at south west side to finally discharged at

Lilari river through garland drains: But the most suitable discharging point

of pumped water is the northern part of the quarry.

Protective Embankment against Floods

Embankment of 3m height will be erected for flood protection& inflow of

surface water into the mine. lt will have batters of 1:1 on mine side and

1:3 on other side. lt will be 3 meters wide at top. The embankment will

protect the mine from b-acKlow flooding. l[ does not need be constructed

in the development phase of the'mine. Rather it should be viewed as an

additional out of pit dump area to be constructed from mine waste.

10.12 BASIC DATA

The basic data considered for calculating make of water and pumping capacity
are as under:

a

An

i. Life of the quarry

ii. Maximum rainfall in a day

41 years

The maximum rainfall in a day has

been derived from the probability

curve.

iii. Depth of operation - Existing working -existing mine-wise

ivr

Mi

q5
1oth

"1sth

2CIi

Job No.702192
Mining Plan and Mine Closure

,Ei*

,a-:

-Lilari OCP (40 Mty), September 2Oi8

ry{Hf g#q's
:ft r# r::r -.:r :

I - "rt :- r-\. , . r,lrJ

YEAR Existing Status 3'd Year
Lilari Lakhanpur Belpahar Lilari Lakhanpur Belpahar

ine depth (m) 90 150 110 90 180 120

ne depth (m) S.Lajkura
Seam

S. Rampur
Seam

N. Lajkura
Seam

N. Rampur
Seam

Central lB
Seam

r 105 155 85 105 130
u,,,yr. 160 225 125 160 180
5tn vr. 160 300 140 180 205

160 300 160 200 300

-{I 
-7



GmIdi Im:P,**
iv) Catchment areas - stage wise

t

x

i

!'

*

t

4

i:

I

Total excavation
area (Hec.) 

_

lnternal dump
area (Hec.)

Area beyond
excav. (Hec.)

Total catchment
area (Hec.).

Existing

Lakhanpur 610.37 183,00 30.52 457.89

Belpahar 305.81 92.00 15,29 229.10

Lilari 63.58 10 00 03.1 8 56.76

5tn yr.

Lakhanpur 667 00 200.00 33.35 500.35
Belpahar 775.15 232.50 19.00 561.65
Lilari 63.58 19.00 03.58 48.16
1Oth yr.

S. Laikura 506.65 230 00 25.33 301.98
S. Rampur 132 62 53 05 6.63 86.20
N. Lajkura 57.42 2.85 59.87
N, Rampur 57 0? 2.85 59.87

t o4o +eCentral lB 1395.30 418.59 69.77
1Sth yr.

379.9_B

159.41

l9i1 .

59 87

lfAS :,!

!7_9,se
,191 00

_!9,67
59 U7

1592 {i7

37!t lti:

14 -'1 ,''l
51i li .'

{r1} ii ,'

) i!,'i 1 ,

S. Laikura s06,65 152.00 25.33
S. Rampur 212.54 63.76 10.63
N. Laikura 57.02 2.85
N. Rampur 57.02 2,85
Central lB 1844.79 553.44 92.24
2Oth yr.

S. Lajkura 506.65 152.00 25.33
S. Rampur 254.67 76.40 12.73
N. Laikura 57.42 2.85
N. Rampur 57.02 285
Central lB 2124.12 637.24 106.21
25th yr.

S. Laikura 506"65 152.40 25.33
S. Rampur 324.32 97.30 16.22
N. Laikura 57.A2 2.85
N. Rampur 57.02 2.85
Central lB 2872.16 861.65 143.61

V.

a.

b.

c.

Run-off coefficients considered are as follows:
For total excavated area

.For area beyorld excavation
For inte'rnal dump area

0.9

0.7

0.4

^ E@ Eiiqel (srcqq)

- 
tt qF. \t. fr, +n?., qrlr.;.-r

Ssf. t{*. 34$1.1ji;;::,;;jr.tpAii 
Ct.e ?"ill ,Jltj ji

w

qIrclr.iliI$ ff{f"d1
''*anpu} *.+fri

Job No 702'192
Min:ng Flan and Mine Closure OCP (40 Mty), September 2018
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_ vi. Seepage/inflow of water into the mine

Seepage or inflow of water into the mine has been taken 
^, 

ZSotoof the total

accumulated water due to rainfall in a day. It is to be added to{he total make of water

due to direct rainfall.

. vii. Time required to dewater the accumulated water etc.

The Maximum number of days tb pump out the accumulated water in the quarry

due to maximum rainfall in a day is considered at 5 and the number of pumping

operation is considered at 18 hours per day.

lO.l3ASSESSMENT OF MAXIMUM RAINFALL IN A DAY

RAINFALL

The rainfall data in Jhhrsuguda district are available for fairly long period (1969-

2!0Ol A study of this data shows high inconsistency in the pattern of rainfall. Years of

''6kcess 
rainfallor severe draught keep on occurring between years with normal rainfall.

At times the disparity between rains in consecutive years is so great that they may

oasily lead us to erroneous conclusions'when taking average values.

Job No.702192
Mining.Plan and Mine Closure Pl

grw^s"frqs (siw{Q
Hf . si lti sT :;TF., S. q.-7

OCP (40 Mty), September 2018
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:!, 
ress than normar r:ains readins to severe drought conditions;

whereas in the year 19g4, rainfail was g0% more than normarrainfail.

Thus' we see that rainfall pattern shows diversity not only over a period of time
but also within crose proximity of area. For exampre, if 1gg1 is , i"r, "r;;;.. ;, ;;
Jharsuguda.

However attempt has been made to integrate the anatysis of the whole.as wellas specific areas to arrive at a reasonably .aecurate crimatological assessment
necessary to undertake Water Management for the project. _

Some other salient features of the rainfall data at Jharsuguda observatory are:

The main rainy months are June to September when about 88.59/o of the
a,nuar rainfal occurs. During the post irrorsoon perrod from october to
November, about 4]% of the annuar rainfail cccurs due to depressions
over the Bay of Bengal

The average annuar rainfa, (1 951 - 1 ggo) is 1460.g mm and the averaq.
number of rainy days in a year is 6g.7.

The variation of rainfail from year to year basis is very rarge. The high.sr
annual rainfail amounting to 181.85 percent (2656.6 mm) of the rrorrr:;rl
was recorded in 1961. The rowest annuar rainfail of g01.0 mrn (6.! (,7,,, r,l
normal) was recorded in the year 1g7g

The heaviest rainfail in 24 hours amounting to 257.g mm occurreci .,r, . {rilr
August 1g7S

The highest monthry rainfail (wettest month) amounting to 770 7.r'r,r ,",, r

recorded in the month of 08th July 1g61

Season-wise rainfall distribution pattern is as below.

ii.

ilt.

iv.

a

i:t

V.

vi.

Season 1moffi

\A/i;+.. /rG;---*

Mean R.F
(mm)

%of Total
R.F.

Mean

Rainv "/"ol

u^,.^' Rair
.,r,(v, \ryvv _ f gU/

Pre-monsoon lMarch _ May)
Monsoon (June _Sep;
Post-monsoon (Oct)
Annrrol T^-

38.2

64.7

1293.0

65.0

2.6

4.4
88.6

4.4

??

54
560

1a
687

, rr rr I uqr r vLdt
1460.9 100.0

rr . 1Q Page - 16
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.Based 
on these observed climatic conditions, 30o/o of the monthly rainfall has

been assumed as the maximurn rainfall in a day of 24 hours.

On this basis probability of maximum rainfall in a day has been derived for the

purpose of calculating the mine pumping requirement.

Based on this, a probability curve has been derived to determine probability (P)

of precipitation of maximum daity rainfall over the years for calculating the pumping

requiremerlt for smooth mine operation. :

10.14 PROBABILITYCURVE

Based on the data available, the resultant rainfallfrequency curve signifies only

a segment of curve required for covering the project life. This curve is theoretically

extended by calculations:

The probability.of occurrence of daily maximum rainfall has been calculated by

ah expression: Po/o = tN-0.3) / (M+0.411.166

The probability for the entire series has been calculated in the similar way and

tabulated for Jharsuguda and Sundargarh regions (Ref. Table-3 & table-4).

, The following steps are involved:

: The arithmetic mean (ha') of the daily maximum rainfall has been calculated

by dividing the summation of maximum daily rainfall to no of observations and has been

The Modal co-efficient (K) for each year has been calculated on the basis of

assumptions made above and the values of K & (K-1)2 are tabulated accordingly.

Job No.702192
Mining Plan and Mine Closure Plan
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RAINFALL PROBABILI
l-Y 

(oN AcTUAI. OBSERV, ITION) for JHARSUGUDA( TABLE.3

SL NO OF

OBSER-
VATIONS

YEAR MONTH
MAX

MONTHLY
RF ln mm

MAX DAILY
RF lN mm hn

PROBABTLTT(P)

=(N-0.3)X100/(M+0.4)

MODAL
COEFF.K=hn/
h",

K-1 (K-1F

1 1 994 July 861 5 258.45 1.69 199 099 noa
2 2001 July 783 234 9 411 1.81 0.81 066
I

1 991 Aug 630.7 189 21 b5l 1.46 0.46 021
4 1982 Aug 624.2 1 86. 116 894 143 043 0.1 9
5 2009 J uly 6'10.9 183.27 11 35 1.41 041 4.17
o 1 999 Aug 600 180 tJ.t I 1.39 n ?o 015
7 1 987 July 594.7 tto4t 16 18 138 038 0 '14

8 1973 Auq 566.8 170.04 18 60 n t.l 0.10
I 1 997 Aug 553 165 9 21 01 128 028 008
0 197 1 Aug 546 2 163.86 23 43 1ac 426 c07
1 1 975 Aug 526 2 157 86 25 85 122 0.22 005
I 2008 July' 525.4 157 62 28.26 1.21 021 0.0s
3 1 998 sep 521 1s6.3 30.68 1.20 o20 004
q 1 983 Sep 472.7 41 B1 33-09 1.09 009 0.01
E 1,988 Aug 469.7 40.91 35 51 1.09 0"09 0 01

6 1 996 July .10t I 38.36 JI YI 107 007 000
7 1 969 J uly 459 2 37 76 4A 34 106 006 0.00 I

-_...- 
{

000 I_-.-l
000 I

I

000 I

-i

l

000 I

000 l

i

000 i

-,--..i
000 i

8 1 980 June 458 2 J/ 40 42.75 tuo 006
9 1 995 July 451 I 35.57 45 17 104 004

2A 1 989 Aug 451 5 35 45 47 58 104 c04
21 I 986 June ,1?9 0 'L 1 A7

aa '1993 July 432 5 29 75 100 0.00
23 2004 Aug 428 128 4 54 83 099 -U U]

24 2005 July 422 126 6 6: ?6 noa -o a2
2007 Aug 124 26 59 66 0.96 -0 04

26 1 970 July 380 2 114 06 62 08 088 -0.12
-9.01

001
-0 

0r
-ii 

o:r

:9C
0 0rl

rJ UIl

0 fi!,

0.0{:}
-o 

ia

0lr
__q ??
0:5

t.
t] .11:

UJI
0 1'llr

27 2003 Aug 380 114 64 49 0.88
1 976 Aug 379.7 11391 AA q1 088 -4.12

29 1977 July 3t6 112 I 69 32 0.87 -0 13
30 1972 July 326.1 97.83 7174 075 -4.25
.t 1 990 July 325 1 97 53 0.7 5

zutl Aug Jtt 936 76 a7 072 -0 28
33 .ZUUt] Aug 305 ol q 78 99 471 -0 29

20'1 0 july 300 9 90 27 81 .40 0.70 -0 30
1984 Aug 269 6 80.88 83.82 062 -0 38

36 1 98'1 July 249 6 74 88 86 23 058 -0.42
1979 July 217 1 55 13 88.65 0.50 -0 50
1 985 Aug 215 1 64 53 91 06 05c -0 50

39 1974 Aug 2:5 045 93 48 050 -c 50
40 2000 sep 174 95 89 U, JY -0 61

41 1992 sep 11 11
98.31 003 -0 97

Average
Daily

rarnfarl h".
129.75

GmIdi
':ff nilfi[

Based on modal co-efficient,

' calculated by expression

Cu = [{(K-1)'?}l(M-1)] 
os and C.=3Cu

The values of C, and C. have been calculated to be 0.908 and 2)/ for Jharsur;r j{i. r ;r ii J

0.599 and 1 I for Sundergarh

{

t.

variation ratio (C,) and asymmetrical ratio (Cs) ;rrr

ial-. \l^ 1ia1aa
UUU ITU IVZ !-JL

Mining Pian ancj Mine (--rosr.r,{,}|t,ilt r(rr i.,riih.rr}py:,B.eipahar-Lilari ocp (40 Mty). September2olB

_ IH TT..re*h' (rrr.t.Tq)
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Function asymmetrical ratio for calculated Cs and different probabilities has

been taken from lhe Ribkin Chart.

Mean standard Ms is caliulated by multiplying variation co-efficient (C,) by

function of asymmetrical ratio

Ms =axCu-f(Cs)xC,
.Theoretical max. daily rainfall at different probabilities is calculated by the

expression (Refer Table-S & 6):

h = h", (Ms+1)

cAcULATED RAINFALL (h) for JHARSUGUDA (TABLE

PROBABILITY % f(cs) Ms=f(Cs)xCv Ks=Ms+1 h=Ksxham

0.01

0.05

0.1 6.86 6.23 7.23 938.35

1 3.91 3.55 4.55 590.62

3 2.6 2.36 3.36 436.21

5 2.01 '1.83 2.83 366.67

10 1.21 1.10 2.rc 272.37

20 0.49 0.45 1.45 187.50

25 0.28 0,25 1.25 162.75

30 0.08 0.07 1.07 139.18

40 -0.18 -0.16 0.84 1 08.53

50 -0.38 -0.35 0.65 84.96

60 -0.5 -0.45 0.55 70.81

70 -0.6 -0.55 045 59.02

75 -0.63 -0.57 0.43 55.49

80 -0.67 -0.61 0.39 50.77

90 -0.72 -0.65 035 44.88

95 -0.74 -0"67 0.33 42.52

97 -0.73 -0.66 0.34 43.70

99 -0.74 -0.67 0.33 42.52

99.9 -0.74 -0.67 0.33 42.52

. The data of theoretical rainfall are plotted against probability on a probability

graph to obtain theoretical frequency curve.

d. On the same probability graph the frequency curve obtained from actual

observation of rain pattern is also plotted. (Refer Figures 1 )

iob No702192
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Probability Chart For Rainfall in JHARSUGUDA
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Depending upon the life of the project, rainfall is calculated by the expressr6r,

% Probability= (lllite of project) x 100; which comes to2A4% as the life of proJecl ;:

AD -^ ^---+u years.

The maximum daily rainfall to occur for this probability is determined from tirr:
probability curves and comes to 436.21mm approx. for Jharsuguda.

A look at the probability curves for the two places shows us that the max clarty

ratnfalls thus determined are purely hypothetical as they are quite out of range from.f lr,,

actual observed rainfall data. Also as stated earlierthe heaviest rainfall in 24 hours h:,r,

amounting ta257 8 mm occurred on 20th August 1925.

c

{

So for calculating pumping iequirements,

been arrived at by studying the probability curyes.

a reasonable max daily rainfati lr;r;

t.
:&

Id-t

"+
. , 1' --.1'

.i+trr!

*

?*
'ti'
:.t1{

.r*
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.r*
ffi--

. ' :",!' ;t{
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dt
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r#
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c*{
.t 1Z

siry
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. ..ui.ili

#d
t*a

We find that in Figure 1, the actual rainfall is 170.04mm at 1g% probability and
is more or less matched by hypothetical rainfallfigure of 1g7.50 rhm at 20% probabitity,

Thus based on - study of rainfall data and observation of inconsistencies
prevailing, rainfall calculated at 25% probability has been decided to be taken as
parameter to base calculation of pumping requirement.

Yq.1fi.q-E,auc{v aYt
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Maximum daily rainfall for 25o/o probability has been worked out 1.62.75mm for

Jharsuguda in a day (Refer Table-S).

Hence170 mm has been takeh as the maximum likely rainfall to occur in a

period of 24 hours.

10.15 ASSESSMENT OF VOLUME OF WATER TO BE PUMPED

Based on continuous rainfall of 170mm (As obtained from Probability Chart)

covered in 24 hours, the make of water has been assessed. A sump capacity of 15000

m3 during initial mining operation and 50000 m3 in the intermediate stage and one lakh

cum'at advanced stage has been considered for storage of water for calculation of

pumping requirement. BacHilling has been considered for reducing the exposed

surface area as well as reducing pumping capacity described in Table-ll above. Five

days with 18 hrs in a day pumping time has been envisaged to dewater the backlog

due to heavy downpour as stipulated above keeping the sump full.

. The make of water, pumping capacity and

different stages of mine operation is given in Table-7.

pumps requirement for

. The external dump area has not been considered in the area beyond

excavation because gradient of dump should be opposite of the quarry. Mined out area

will include areas of working benches also.

Job No.702192
Mining Plan and Mine Closure.P..la!,fpr Lahha FUS
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10.16 PUMPING CAPACITY

' Based on the above calculations, the pumping capacity has been assessed

with maximum rainfall in a day to be dewatered in 5 days with 18 working hours in a

day. The year wise requirement of pumping capacity is also given in the above table.

10,17 SELECTION OF PUMPS

This integrated project report is being formulated by combining three existing

opencast mines, say; Lakhanpur OCP, Belpahar OQP, and Lilari OCP. Hence therg

exist a formidable no of pumps that shall.be utilized for this lntegrated OCP. The detail

of existing pumps are listed as under:

SN

1

2

3

4

5

6

7

8

PUMP PARTICULARS UNIT

Centrifugal pump cap-180 lps , head-120 m , power- No
295 kw with 3.3 kV electricals
Centrifugal pump cap-1801ps, head-'l50 m , power- 370 No
kw with electricals , 3.3 kV
Centrifugal pump cap-120ips, head-60 m , power- 90 No
kw with electricals ,415V
Centrifugal pump cap-80lps, head-9O m , power- 110 No

kw with electricals ,415V
Centrifugal pump cap-38lps, head-120 m , power-90 No
kw with 415V electricals
Centrifugal pump cap-30 lps, head-3S m , power-18.5. No
kw with 415V electricals
Centrifugal pump cap-70 lps, head-27 m , power-26 kw No
with 415V electricals
Centrifugal face pump cap-20 lps, head-40 m, power- No
1skw with electricals 415 V

- gCT Heri.{i r3-c6lr,1}
1i?. ug *. di an* , ri'.'ri.-z

Ref. tl *. ;; .,I :,,:?,,.,;. t, :.")A M 16 {'} r nq ,n{n

QTY

16

12

I

8

10

2

4

20

- rE|lftf{rfi Sl3)v
Gencmt Manegll

trI.Q?.1a,6sqgq *"

In addition to the above the pumps provided for the lntegrated Project

detailed as under:

No.702192
Mining Plan and Mine Closure Plan OCP (40 Mty), September 2018
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FACE PUMPS

Water stagnated on the haul roads, near the working faces and from

undesirable water pockets, will be handled by face pumps to discharge into the main

sumps.- The specification of ine face pumps is as follows:

t

l

t

*

$

*

Discharge

Head

Power

Voltage

Population

20lps (1.17 m3 Iminute)

40m

15 kW

415 V

4

. lNlTlAL STAGE PUMPS

Since this is expansion of the existing mines, the existing pumps sl-r.ili i''

utilized for initial stage pumping. Hence no new provision for such pumps has, l,.'' ,'

envisaged.

. INTERMEDIATE STAGE PLIMPS

After a few years of integrated mine operation when depth has beett lrrt i, , r '

considerably, the pumps of the following specification will be required. Tlttr:rt rr,iriri

shall also be used to dewater the undesired water pockets in differenf Sl;trlr "l I !'i

filling in iater stage. Also they shall be utilized in late stage from dip side of l[11 r1 i1r' '

main sump which shall be developed on 30th year of working. Thrrs liri'' r'ir: r 'l

utilization of these intermediate pumps can be achieved.

Their specification is as follows:

Discharge '180 lps (10.80 m3/minute)

200 m

500 kw

Voltage 6.6 V

Population. 30 (25+5)

Job No.702192
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. MAIN PUMPS

Main pumps have been envisaged to discharge water direcfly to the surface

from the main sump located at dip most point of the mine. The peak pumping

requirement for the quarry has been assessed based upon the calculation at different

level of mine operation indicated in Table above.

For the entire project, 2 no otmain pumping stations have been envisaged.

One is located at South Lajkura seam at dip most point whereas the other is located at

Central lb seam at zero level.

ln the 2nd case, the dip most level for lb seam is (-)40m from where the stage
pumping from earlier envisaged pumps shail be utilized.

For the Southern part pumping station, the specification of purnps (Vertical

Turbine) deployed are as under:

Further for the lb seam-to discharge water at the Northern part of the quarry,

the specification of the main pumps (VertiCal Turbine) deployed are as under:

Discharge

Head

Power

Voltage

Population

Discharge

Head

Powei

Voltage

Population

500lps (29.30 cum/min)

200 m

2000 kw

6.6 kV

(8+2)8 working, 2 standby

20001ps. (1 20.00 cum/min)

350 m

9500 kw

6.6 kV

(6+1) 6working, 1 standby

t
.Lilari OCP (a0 Mty), September 20,18

Job No.702192
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,r*h *ill b" located at suitable location at
The quarry shall have a maln sump v\

a depth of approximately 300m for central lb seam whereas 150 m for south Lajkura

seam. This shatl be achieved on 1gflr year for South Lajkura seam and on 30th year for

Central lb seam at suitable place. The installed main pumps shall discharge water to

the surface for the entire life of the mine' The auxiliary pumps as well as low head

pumps envisaged earlier will be utilized to cbllect water from the temporary sumps/

water.pockets at lower/higher levels, to be discharged to the main sump/ directty to

surface.

. OTHER PUMPS

During rainfall, the water inflow into the sump contains clay & silt as well' To

handre srurry water for sump crearing and dewatering of other undesirable pockets, the

slurry water pumps have been provided'

The specification of the slurry pump is as under'

Discharge

Head

Power

Voltage

Population

And

Discharge

Head

Power

Voltage

Population

in addition to above-mentioned pumps, adequate numbei-of crres.r iriiirrli,, rr,.'

also been envisaged. The specification of diesel pump shall be as under

Discharge 40lps

Head 100 rn

Popr;iatiorr 4 (as and when required)

Job No.702192
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70lps (4 00 m3 /rninute)

54m

75 kw

415 V

ri (as and when required)

2.5lps

45m

37 kw

415 V

6 (as and when required)
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10.18 PUMP.MOTOR SPECIFICATION

Th.e main pump shall be of vertical turbine iype of required discharge capacity'

and discharge head.

Its bowl shalt be made of close- grained cast iron. lt shall house bronze bowl

bearing, S.S.impeller shaft and impeller and hydraulically profiled guide vanes for

higher efficiency.

The impeller shall be close-grained cast iron or bronze, single suction,

enclosed or semi-enclosed type. They shall be dynamically balanced, clamped by

draw-out type collet and locknut to stainless steel shaft.

The discharge case shali be made of close-grained cast iron. lt shall house

bronze bearing. Guided water shall flow into column assembly. The discharge case in

oil Iubricated turbine pumps has intermediate bearing, lantern ring, asbestos- plated

yarn steel (gland packing) and discharge case bearing for line shaft tube. This prevents

water from entering the line shaft tube as the high pressure water is bypassed through

relief ports in the lantern ring.

_ The suction case is made of closed-grained cast iron and houses bronze

bearing and sand collar which prevents sand into suction case bearing. Water is guided

into the eye of the lowest impeller.

' Casing pie/ line shaft tube is made of steel concentrically threaded for lineshaft

bronze bearings provided at intervals of 1.5 m.

capacity and discharge head.

Job l.to70Z92
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Th" *p"lbr rLrll b" ,ade from close grained Cl iron of Grade 20 conforming

BIS 210 (current). The impeller shall be of enclosed type. The rotating elements shall

be statically and dynamically balanced. Hydraulic balance shall be achieved by

balancing ring and balancing disc depending upon the required discharge and head.

The casing shall be free from blow holes, and shall be of diffuser type' The

delivery flanges shall be vertical whereas the suction flange shall be oriented ieft, right

or vertical viewed from driving end. There shall be smooth.hydraulic passages to ensure

better efficiency.

The bearing housing shall be provided with effective sealing arrangement

against the entrance of water or dust. A drain plug shall be provided below tfte:

housing. Grease cups shall bre provided for lubrication. Proper sealing arrangeirreitl

comprising of stuffing boxes fltted with suitable packing material shall be provrded tt,

prevent leakage within the casing. The sealing arrangement shall be such tlr;tr

replacement of packing material does not require dismantling of any other parts erc:11:l

giands Suitable antifriction bearings with proper lubricaticn arrangement sltali lrr

provided for support of irnpeller shaft. The high tensile steel shaft shall be provtdetl *u'll:

acciirately nrachined and ground shall be supporled on journal bearing on both :;ti{r' r 
'l

the impeller. shaft in stuffing box area shall be protected by shaft sleeves.

Requiredflangesfot.connectingthernlet/outletpipe,prirningfuli:lili:,il,.

pr-ovided. Suitable arrangement shall be provided for balancing of hydraulic tlrr i ' I i i "

pump shali be of energy efficient and suitable to opei'ate at maxirrlum effir''* I :",

head variation of t20% of rated head'

T.he motorshall be suitably rated to rneetthe requirements arttj :;ir;ili t ":ri' :rii

tolS325(current).Themotorshall behorizontal,footmounted,squirrel c.t'ir',iI'ir

type, TEFC, non-flame proof, lP54 protection, Sl-continues duty, clasL ll'trt:'tri'rlt"ti

suitable tor DoL starting, continuously rated, 1500 RPM (synchronous !;1i"r'r lt r r:r ri l'

for operation on 41 5 V, 3 phase, 50 Hz supply for the pumps below 10U k\rY tr tr 1r ' i i

|:u

l

s,

,.li::

,$;!
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3 phase, 50 Hz supply for the pumps above 100 kW. The cable end boxes shall be

suitable for 3 core PVCSWA cables of copper conductors of suitable size.

The motor shall be capable to deliver rated output with -

The terminal voltage differing from its rated value by not more than *5% or

The frequency differing from its rated value by not more than +3% or

- Provision for earthing of motor shall be aq per lS 3043 (current) and relevant

lE rules. Minimum 2 points shall be provided. The limit of vibrations shall be as per lS

4729 (current).

COUPLING

. The motor and pump shall be coupled by means of a bush type flexible coupling

having transmitting capacity of 1..25times the motor rating. The coupling shall absorb

the misalignments'due to parallel, angular and axial loads. A coupling guard made of

expanded metal shall be provided. Coupling by.'y' belts is not acceptable.

STARTER

.: Push button type start / stop switch shall be provided at pump for starting and
:,:

stopping in case of emergency. Normally the pump wil[ receive power from MCC.

BED FRAME

The base frame shall be fabricated form MS structural steel. The pump and

filotor shall be properly aligned in the works and proper erection marks and dowel pins

shall be provided. Proper lifting lugs shall be provided.

The motor shall stop if the level of water in the sump falls below a

level for which floats may be used.

.toU
Mrnins Plan and Mine Closure t,*{tilf$d|.k:'!'1jt{
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10 19 DELIVERY RANGE

The delivery ranges of the pumps have been based on the capacity of the

pumps.

AUXILIARY & DIESEL PUMPS& SLURRY PUMPS:

For low capacity pumps of capacity 38lps and diesel pumps of capacity

60lpsand slurry pumps of capacity 16lps 150mm dia Gl pipe has been considered,

Adequate tenlth of 150mm Gl pipe has been provided.

For medium capacity pumps of capacity 180lps 324mm dia ERW pipe has been

considered. Adequate length of such pipe has been provided.

FACE PUMPS

For face pump of capacity 20 lPs, 100mmdia Gl pipe has been envisaged

MAIN PUMPS

,

f

Fipe sizes has been envisaged with

ensijie the energy conservation as well as

operation.

respect to the capacity of the p:.rrrr|;:, i'

maximum pumping efficiencv ,1i 1;,;: '1

0cnslii

For main pumps of capacity 500lps, ERW pipes of outside dra 630ntrri ,tiul

minimum 63 mm wall thlckness has been considered, For main pumps of cap;rt riy

20001ps, ERW pipes of outside dia 1400mm and minimum 140 mm wall tlrrckr-rt::,:, lr,r',

been considered, "ln addition for intermediate existing pumps the existeltoc iil []i1,,'.

has been considered. For lower capacity pumps of capacity up to 60lps, (:il pryrt:r, til

150dia have been considered. Pipe length has been assessed to be lard throLrrtlt lr. tllr't

'during the life of the mine thus reducing the length of the pipe considerably

- '10
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10,20 DELIVERY RANGE SPECIFICATION

The Gl pipes of 100mm dia and 150mm dia shall be of Galvanized M'S.

conforming to tS 1239 (current) and ERW Pipes of 324mm t.219mm/630mm / 1400mm

outside dia shall be conforming to lS 3589 (current). The dia. of the pipe shall be

suitable for carrying the required quantity of water with a velocity within the limits of

laminar flow (1.5 to 2 m/sec) and the pipe frictio.nal losses shall be as low as possible.

The inside wall of the pipes shall be well finished to reduce the friitional losses-

The pipes shall have suitable threads at the ends for joining the pipes with

couplers. However, in case of necessity flanges shall be welded at site for joining' The

flange dia. shall be as per lS and shall have required holes for connection. Proper

gaskets will be provided atflange connection to avoid any leakage. Pressure filters may

be provided in the out tet of the pump discharge. The pipes shall be ISI marked.

The bends/elbows, flanges, couplers, tees, diffusers, enlargers shall be

suitably galvanized. These shall be of medium duty and MS galvanized steel. These

shall conform to relevant lndian Standards. The pipes, bends/elbows and other pipe

iittings shall be lSl marked

1,:1 All pipe lines shall be hydrostatically tested to 2 times the working pressure

Ser erection. Location and types of pipe supports are to be decided at site.

The piping system shall have the requisite quantities of the following:

1.

2.

3.

4.

Job No.702'192

1 200 bends

900 bends

450 bends

Other angle bends as per system requiremeni

5. Gate valve

r;10,
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Sluice valve

Air valves etc.

1A.21 SLUICE VALVES, GATE VALVE, NON RETURN VALVES

. The valves shall be manufactured conforming to latest lndian Standards. These

shall be s,uitable for use with the Gl/ ERW pipes of required diameter. The dimensions,

wall thickness, material.of the other parts shall conform to lS 780 (current): The valves

shall be'operated by hand vrheels. On the Upper side of the rim the words open and

shutwith direction arrows shall be shown. The castings shall be free of blowholes and

manufactured to withstand required water pressure in the pipe. The valves shall be

provided with flanges for connecting to the pipe line.

Required nurrrber of hoies shaii be provicieci in the fianges. The vaives shaii ne

opened by operating in anti-clock wise direction and closed by operating in clock wise

direction.

10 22 INSTALLATION OF PUMPS

During initial period when the mine is under developrnent. pumps of smaller

capacity shall be installed at temporary surnps for de-watering purposes. Once the

auxiiiary/nrain sumps shall be developed; higher capacity and higher head pun:ps sh;rii

be installed at appropriate depths envisaged. Main pumps shall be installed on wooden

planks, i.e., pontoons which wili connect the delivery range by the suitable flexioic

pipes

'Lilari OCP (40 Mty), September 20i8
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COAL HANDLING & DESPATCH ARRANGEMENTS

11.0 INTRODUCTION

The proposed .Cbal Handling Plant envisages surface coal collection,

conveying of the coal from the mine access trenches to the proposed washeries and

loading the washed coal to the silos located at different points.

- ln lb-Valley coalfields, three separate mine namely Lakhanpur OCP, Lilari

OCP and Belpahar OCP are working side-by side. Out of which Lilari OCP is going

to be exhausted. Rest of the two mines i.e. Lakhanpur OCP and Belpahar OCP will

be in working condition. An integrated mine has been conceptualized by combining

the three mines to one mine for a production of 40 Mty. There are two entry points to

the mine and thus two outlets at northern and southern side.

It has been decided to construct one coal washery of 10 Mty capacity (named

lb-Valley washery) under BOM concept. Coa[ from receiving hoppers towards north

will be transported by conveyors to the washery. After washing, washed coal will be

transported by conveyors to silo for final dispatch by rail. To handle the blast free coal,

Reclaim feeders has been proposed near the northern mine entry of Central Quarry.

Necessary feeder breaker circuits with becondary crushers has also been proposed

for small amount of oversized coal through drilling-blasting.

. For 20 Mty ROM coal, receiving hoppers are proposed near southern entry of

Central Quarry, which-are also near to South Quarry. exit. Coal will be trpnsported by

conveyors through over-ground bunker to two silos for iapid loading on rail. Balance

3.5 Mty coal will be dispatched to OPGC by rail from sidings and 6.5 Mty will be sold

locally to nearby customers

11 .1 EXISTING STATUS

As pertransportation system matrix, presently the entire coal is being extracted

by surface miners from Belpahar as well as from Lakhanpur OCP. miner's

Job No.702192
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coal i.e blast free coal is being dispatched through Y-curve siding, Ubda MGR siding,

newly constructed no-5,6,7 siding and by road sale.

The detailed description of coal handling system for departmental variant has

been elaborated here under.

DESIGN PARAMETERS

The design parameters considered for the proposed Coal Handling Plant are

'g^

11.2

as under:

11,2.1 BASIC DATA

(A) GENERAL

(a) Location

(b) Annual mine target

(c) Communication

. 

(d) Ambient temperature

(e) Relative humidity

(f) Main consumer

(g) Life of the mine

(B)

a

a

a

o

a

COAL HANDLING PLANT :

Handling capacity

No. of working days/year

No. of working shifts/day

Effective working .h rs/sh ift

Bulk density of ROM coal
* For capacity calculation
* For load calculation

Product size

lb-valley coalfield of Mahanadi

Coalfields, Odisha
40.0 Mt of coal

Brajarajnagar on Howrah-Mumbai.

main line of south eastern railway zone
is around 2 km away from the block.

Max 470 centigrade in summer,

minimum 70 d6gree centigrade in

winter.
31%to 88% in September
Thermal Power houses

41 yrs.

40.00 Mty

330 days

3

5

0.8 tonne/cu.m
1.2 tonne/cu.m.
(-)100 mm

('i.i;,,,:;

(c) coAL RECETPT AND DISPATCH ARRANGEMENT

a. ROM coal size : (, 100 mm

Chapter-Job No.702192
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Coal Receipt

Coal Transport

By reclaim feeder at access trenches of
b.

c.

northern side and southern side as well

as by feeder breaker: circuits.

By Pipe conveyors/conventional bett

conveyors. for surface transportation to

feed the raw coal to ProPosed

washeries. 
' From washeries the

transportation of coal shall be scope

under BOMO. Three number of SILOs

has been envisages at two different

places to disPatch coal.

proposed washed coal Dispatch: 7.40 frlty hnrough proposed washery

bY Silo loading arrangement)'

Proposed reject disposal : 2.60 Mty (as per extant rule after

washery construction)

LOADING SYSTEM FOR 7.4 Mt WASHED COAL and 20 Mty

d.

e.

(D) RAPID

ROM COAL

Silo capacity

No of Silo

No. of Outlets

Type of loading

Loading rate

Type of Chute

Rake size

Wagon pay load

Rake capacity

Annual capacity

WEIGHMENT

Job No.702192

4000 t

3

2 pockets for each silo

Pre-weigh hopPer

Av. 5500 tph

Traversing TelescoPic

chute

58 Box N / Equvt. wagons

62 tonnes

3600 t

22Mty

a

a

o

a

a

:

a

a

a

a

(E)

Mining Plan and Mine Closure Plan for Lakhanpur-Belpahar'
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. Type of weigh bridge

. Wagon Marshalling

(F)

(G)

DUST SUPPRESSION :

FIRE FIGHTING & :

PLANT CLEANING SYSTEM

Pre weigh hopper system of

Ioading and in motion railweigh

bridges

By locomotive of Railways @ 0.8

Km/hr

For the whole proposed CHP

For the whole proposed CHP

11,2,2 SALIENT FEATURES OF CHP

For smooth operation, reclaim feeders has been envisaged near both the mine

entries. Coaltransportation by Pipe conveyor has been proposed from northern access

trench to.10 Mty washery for pollution free transportation system.

11.2.3 SYSTEM DESCRIPTION

lntegrated Lakhanpur, Belpahar, Lilari OCP is being planned to produce 40.0

Mty coal. The ROM.coal shall be produced from the mine by blast free techniques i.e.

by surface miners. However some coal shall be produced by conventional technique.

For crushing of coal -produced by conventional technique, feeder breaker with

secondary crusher has been proposed at southern side of quarry.

Location of silos are shown in Coal flow diagram (Plate No. ENGG-lllA, lllB,

lllG & ENGG-IVA, lVB, IVC). The reject coal from washery will be dispatched as per

extant rule afterwashery operation starts. Coal samples shall.be collected by automatic

sampler installed suitably onto the conveyors at pre-determined intervals of time and

shall be sent to laboratory for analysis. Similarly, Electronic metal detectors and

Magnetic separators shallalso be installed on south quarry and north quarry at-suitable

lcications for tramp metal removal.

.lob No.702192
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From southern entry, entire 20 MtV co"t *itt O" f"O NE t@

1000 tph variable capacity, I nos.) near access trench. A set of belt conveyor system
C3A/8, 3 NB (tripper conv.) will be fed to an over ground bunker of 30000 t capacity.
The coal will be reclaimed from the bunker by the conveyors CsA/B and subsequenly
fed to silos (2 nos. 4000t cap.) by the conveyors c6tuB and c7tuB

The blast free and drilling blasting coal will be transported by contractual
trucks/dumpers up to access trenches for Northern and Southern quarry. Near both
the access trenches, 12 numbers of reclaim feeders (0-10c0 tph variable capacity) has
been envisaged to receive the blast free coal.

From northern entry, entire 10 Mty coal will be fed in to the reclaim feeder (0'-

1000 tph variable capacity, 4 nos.) near access trench. A set of belt conveyor system
C1A/8, czNB, C3A/B (tripper conv.) will be fed to an over ground bunker of 10000 t
capaclty' The coal will be reclaimed from the bunker by the conveyors C4AIB and
subsequently fed to silo (1no. 4000t cap.) by the conveyors GSA/B.

11.3 EQUIPMENTDESCRIPTION

o RECLAIM FEEDERS

Coal of (-) 100 mm size produced by surface miner in the mine shall be
transported by tipping trucks/ dumpers and discharged at a suitable location at northern
side and southern side where the Reclaim feeders are installed. The quantity, capacity
and location of reclaim feeders deployment has been given below. Also one no of
dozers has been envisaged for channeli2ing of coal to the reclaim feeders at each
faces' The reclaim fee-ders shall discharge the coal'into the belt conveyors.

The technical parameters for design of reclaim feeders are as under

A. FOR SOUTHERN SIDE

Quantity :

Location
Capacity avg. 

'Materialto be handled :

Bulk Density

Job No.702192 C
Mining Plan and Mine Closure plan for Lakhanpur_Belpahar
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Material size

Maximum inherent

Approx. Power

B. FOR NORTHERN SIDE

QuantitY
Location

CapacitY avg.

Materialto be handled

Bulk DensitY

Material size

Maximum inherent

Approx. Power

o FEEDER BREAKER

(-) 100mm

8% moisture content

1 '10 kw

4
Near access trench

0-1000 tPh, variable caPacitY

As per rated caPacitY

0.8.to 1.2tlm3
(-) 100mm

8% moisture content

110 kw

The feeder breaker circuit has 6een envisaged for crushing of coal extracted

by drilling & blasting. Two nos. feeder breaker of 400 tph capacity has been

proposed in southern side.

LOAD OUT SYSTEM

Thecoalcarriedbytheconveyorswillbedischargedintothreenumbersof

silos of 4000 t capacity. There will be two outlets at the bottom of the each silo' These

outlets / pockets at the silo bottom dre fitted with pre weigh hoppers along with

traversing telescopic chutes. The loading from the silo into wagons will be through pre

weigh hoppers and the loading'rate will be 5500 tph (Av') from each of these outlets'

Thesiloswiltbedesignedinsuchawaythatrakescanbeloadedintoittothe

system railway tracks. The rake capacity will be around 3600 t (58 no' of box N or

equivalent type of wagons of 62 t capacity each)'

The silos shall be of n.c.c. construction and designed to take allthe loads as

expected in the system. Arch breakers, necessary silo discharge and maintenance

gates, two numbers of pre-weigh hopperS, load cells for two numbers of pre-weigh

hopper system of loading, traversing telescopic chutes,.shear and crushable sections'

hydraulic power pack, accumulator, cooling system, air compressors' hydraulic

cylinders and valves, control desk with and color monitors te the

]ob No.702192'
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RLS through relay logic and all other miscellaneous items for the operatioq of two

numbers of pre-weigh hopper system of loading, freight cum passenger lift, staircases

etc.' shall also form the part of the silo loading system. ln.addition to the above,

calibrating test weight blocks, level sensors, temperature detector, air blasters etc are

also envisaged.

1 1.3.3 DUST SUPPRESSION SYSTEM

The objective of this system is to reduce air pollution due to dust. Adequate

number of nozzles will be installed at pre-determined transfer points, along the

conventional conveyors for suppression of dust by spraying plain water in atomized

condition and high pressi.rre DS system. The dust suppression system shall be inter-

locked with the conveyor system so that it will be in operation only when conveyors are

running.

11.3.4 NOISE GONTROL SYSTEM

It is an accepted fact that noise is very uncomfortable to operating personirel.

Provision is made to keep down the noise level to the recommended levels. All drive

heads requiring heavy foundations will be fitted with energy absorbing anti vibration

pads / sheets for reducing the vibration and there by noise.

1,I.3.5 FIRE FIGHTING SYSTEM

A suitably designed fire-fighting system has been envisaged for the plant. This

includes fire hydrant system.at locations.vulnerable for fire. The system consists of

high pressure pumps, supply pipe lines with-necessary valves for operation. Hoses in

hose boxes will be maintained at vulnerable locations as per standard practice.

Suitable fire extinguishers will be piovided to deal with electrical / oil / ordinary fires at

allthe required points in the plant like control room, sub-station buildings, drive houses,

Silos etc. ln addition to the above required nos. of sand buckets shall also be provided

at key locations.
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1 1.3.6 PLANT CLEANING SYSTEM

Provisiqn for plant cleaning system has also been provided. Effluents

discharged from the system shall also be collected and an effluent treatment plant is

also envisaged.

11,3.7 PLANT MAINTENANCE

" For effective maintenance of all the equipment, sufficient working space is

provided around the drive heads, tail'pulleys, and takes ups of each conveyor. All the

conveyors shall be installed inside closed gantries. All the drive houses and transfer

houses shall be covered and will be complete with hand rails, ladders, cross-overs etc.

as per the requiremen!. Necessary electrical hoists and chain pulley blocks of adequate

capacity are also"provided at required locations where heavy components of conveyors

are to be dealt.

1 1.3.8. WEIGHMENT SYSTEM

Two numbers of pre-weigh hoppers shall be fitted underneath each silo for

accurate weighment of the wagons loaded. These shall load coal of pre.determined

quantities into one number of wagon of the rakes placed on two separate number of

railway tracks laid as per in the system drawing. The accuracy level of loading is t0.05
o/o (weighing accuracy) and t0.02 % (for complete rake) of the desired quantity of coal

to be loaded in each wagon.

ln addition in motion railWeigh Bridges has also been envisaged for weighing

purpose.

11.3.9 ELECTRONIC METAL DETECTORS

Metal detectors shall be installed on conveyor at a location of southern quarry

and northern quarry. This shall be electronic type, suitable to be installed over 1600mm

wide belt conveyor and.1400mm wide belt conveyor. This shall give an audio visual

signal whenever non magnetic materials mixed with coal are passing along with the

coal on the conveyor. The conveyor will be stopped for its removal qs and when

Job No.702192
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required and the metallic pieces shall be removed manually and stored at a suitable

location over a platform for further disposal.

1 1 .3.1O IN LINE MAGNETIC SEPARATORS

Four nos. of magnetic separator or ILMS shall be suspended across the

conveyors is envisaged in the system. This suspended magnet shall lift any magnetic

metallic items passing along with the coal stream. The suspended magnet will be

moved sideways and all the tramped magnetic items lifted by it will be discharged into

a bin for further disposal.

The magnetic. separator shall attract any tramp magnetic materials up to a

weight of 50 kg.

1 1 .3.1 1 COAL SAMPLING

It is proposed to incorporate over automatic sampler for raw coal section

feeding to washeries. Coal samples will be collected by the primary sampler only at

pre-determined intervals to assess the quality of the ccal being dispatched. The

samples will be collected and carried by a small feeder conveyor and stored in a bin

and sent to the laboratory for analysis purposes. Sampling of washed coal shall be

done by washery.

1 1 .3.12 MATERIAL HANDLING

Necessary piovision has been made like hoist blocks, electric hoists, chain

pulley block etc. for lifting heavy materials.

11:4 PROPOSED POWER SUPPLY

11,4,1 POWER SUPPLY ARRANGEMENT

The surface conveyors.slLO loading arrangement are proposed to feed pgwer

from the proposed 3X12.5 MVA, 33/6.6 kV project substation - I (Nodh $uarry) and

3X12.5 MVA, 33/6.6 kV project substation - ll (South euarry).

Job No.702192 Chapter
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The tail end of pipe conveyors (Pl), surface conveyors C1A/B and ,other

associated loads proposed. to be installed in north quarry for transportation of 10 Mty

coalfrom north quarry to 10 Mty washery & 20 Mty washery will feed power at 6.6 kV

from project substation - L

The surface conveyors C3A/8, discharge end of conveyors and other

associated loads proposed. to be installed in southern quarry for transportation of 20

Mty'coal to 20 Mty washery and three numbers of SILO loading arrangement proposed

to dispatch washed coal from 10 Mty washery & 20 Mty washery will feed power at 6.6

kV from project substation - ll.

The LT loads proposed in north quarry will receive power at 415V from 33i6.6

kV project substation-l and LT loads proposed in south quarry will receive power at

415V from 33/6.6 kV project substation-ll.

Provision for six numbers (two feeders at S/S-1 & four feeders at S/S-2)

outgoing feeders have been kept for pipe conveyor, surface conveyor system and three

nos. of slLos at 6.6 kV switch boards at project substation -l & ll.

Job No.702192 Chapter-

,:ffii trll(1

1.

it
I

ili

Mining Plan and Mine Cl6sure Plan for Lakhanpur-Belpahar-Lilari

m,$:s:#ffi;d,



GmIdi 'ffii lllCl
Chapter - 12

WORKSHOP & STORE

12,0 GENERAL

The capitaloutlay in the mining equipment & infrastructure provided in the mine

can be appreciated greatly through systematic organization of repair and maintenance

needs of HEMM and there by achieving their optimum utilization. For this, a schematic

layout with facilities for efficient and better utilization of the equipment is being

described in this chapter. The layorit design and facilities fot workshop have been

prepared to cater to needs of pithead workshop.

12,1 INTRODUCTION

The integrated Lakhanpur-Belpahar-Lilari OCP mine project envisages 40 Mty

of production per annum. The life of the mine is 41 years as per the calendar

programme of the mine. The overall availability of the mining equipment & other

infrastructure provided in ,the mine can be greatly improved through systematic

organization of repair and maintenance. The layout of the workshop has been designed

to achieve this very objective. All necessary facilities have been provided in the

workshop to cater to the needs of the entire project. One shift working for workshop

has been envisaged

The daily and scheduled maintenance including lubrication and minor repair of

Dumpers, Dozers, Excavators and other E & M deployed in the mine shall be

performed in the workshop to b,e located at pit-head. However two nos. of field

workshop have been envisaged in view of reducing the movement of dumpers for daily

schedule maintenance. The services provided shall be preventive in nature as the

workshop is being planned mainly to look after the job of minor repairs only.

For this layout, facilities.for efficient working have been designed on modern

Due consideration has been given to proper environmental cond including

.lob No.702192
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cleanlines. o,

achieving higher productivity.

12.2 II,IAINTENANCE FACILITIES

ln Partial outsourcing variant, all the additional HEMM equipment shall be oncontractual basis' All the existing HEMM equipment wiil be repaired and rnaintainedthrough existing HEMM workshop.

The E&M 'wor:kshop has 'been' proposed for repair and maintenance of cHpand pumping equipment. (since the coar Handring prant sha, be operatingdepartmentally but mining operation shall be contractual, pumping of the mine shall beu nder departmental jurisdiction).
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Chapter - 1t

PoWER SUPPLY, ILLUTT,IINATIoN
& cotuMUNtbATtON

13 1 POWER SUPPLY

13,1.1 SOURCE OF POWER

are receiving power at 33 kV, through four numbers singre circuit 33 kv;";;";
drawn from 1 32133 kv Jorabaga substation of McL. All the three projects are having

,,aeparate 33 kv substation. Belpahar ocp substation is having total five numbers oflr,ansformers (1x5 MvA, 33/6.6 kV transformer to cater the toao of ,r;r;;",";.;;
*hovel and drill + 2x2 MvA, 33/3.3 kV transformers to cater the loads of UTLS & colony*" 1x2'5 MVA & 1x1 MVA, 33/3.3 kV transformers to cater the loads of HEMM, pump,

. .f''kthop etc')' Lakhanpur ocP substation is having 2x5 MVA, 33/6.6kvto cater loads
'f the totar project. Lirari ocp substation is having 1x1 MvA, 33/6.6kv ;;;;J:*f the project' ln addition to existing substations fuo numbers of additionar 33/6.6kV*ubstations will be installed to cater the additionar HEMM, pumping, surface conveyor,pipe conveyorwith slLo loads for integrated pR. The proposed substations will receivepower from 33 kV feeders presently feeding power to Lakhanpur, Belpahar & LilariocP projects' As 132/33 kV Jorabaga substation wiil not be abre to cater the peakcjemand of this project hence provision of capitar investment for augmentation ofIts2lggrv 

Jorabaga substation has been made in this report. provision for new 33 kvoverhead line has also been maQe in this report.
..

13.2 MAIN SUBSTATION

It is proposed to establish two numbers separate 33 kv substations at suitableIncations in non-coal bearing area to cater the additional loads of HEMM, pumping,surface conveyors and pipe conveyor with silo for this integrated project for both thevariant' The substation-1 will be instatteo in the northern side of the quarry andsubstation -2 will be installed in the southern side of the quarry Three numbers of

l,:1"_I^"1.^::: " 
31/6 6 kv, 12s00 kVA capacity wiu 0"ir.,.,,"0',r=r"ror,rtion 

no_1 and three numbers of
;oo rrtojo,,g2 500 kVA 

$pacrty4rit| be

OCP (40 Mty), September 2018 aFl*
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installed substation no-2

conveyors, pipe conveyors and other service facilities. schematic single tine diagram
of the proposed 33/6.6 kV project substations has been shown in drawing no 300g24
& 300925' The major functional components at the proposed substations are as
follows:

i) oUTDOOR TNSTALLATTONS

- 33 kV Bus section

' 
33 kV /6:6 kV, f ZSOO kVn Transformers- 33 kv current Transformers and potentiar transformers- 33 kV lightning arresters " -'"

- 33kV1415V, 2S0 kVA Station transformer

ii) TNDOOR TNSTALLATTONS

Remote^contror paner for 33 kV circuit Breakers.- 6.6 kV Switch Board.
- 41S V Switch Board.
- Capacitor Banks.
- Battery and Battery charger with DCDB

i.i) 6.6 KV INDOOR TYPE SWICN BOARD (FOR PROJECT SIS-1)

A 28 - panel, 6'6 kv indoortype switch board has been proposed for secondary
control of the 12500 kvA transformers feeding power to mine and control of pownr
supply to different load centers of this Proiect. The switch board comprises 28 numbers
of vacuum circuit Breakers for the foilowing functions:

, lncoming feeders controller 3 Nos- Bus Coupter (sectionalizer) 
2 No- Capacitor Banl< feeder controller 3 Nos.- euarry power supply to HEMM 7 Nos.- euarry Lighting 
2 Nos- Pumping 
6 NosPower supply to surfaceipipe conveyors 2 Nos.- Reserve

Totar 3Nos.

28 Nos.

The incorning Panels shall be provided with Digital type microprocessor lr,; ,.,1

Power metet and outgoing feeder control panels shall be provided with Diqrt;1j l"1rr.
ammeter & ene_py meters
lio rvozozr

| ;ffi;;##'Mine cros,,,,. F,r,,i, ii,, l,rr,irarr)irr,fi:trl#3"t"?r-d;;r;*
\' 
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iV} 6.6 KV INDOOR ryPE SWTCH BOARD (FOR PROJECT S/S.2)

: A 26 panel' 6'6 kv indoor tyile switch board has been proposed for secondary

:on':'.'the 
12500 kVA transformers feeding power to mine and contror of powerrupply to different load centers of this Prolect. The switch board comprises 26 numbers

'f Vacuum circuit Breakers for the forowing functions:

3 Nos.

2 Nos.

3 Nos.
-4 Nos.

2 Nos.

5 Nos.

4 Nos.

3Nos.
26 Nos.

- lncoming feeders controller- 
Pur Coupler (sectionatizei)

- Capacitor Bank feeder conlrotter

9r?rry 
power suppty to HfMfr,i

QudrryLighting 't '.-
- Pumping
- 

Io*er suppty to surface/pipe conveyors with silos- Reserve

Total

; 
The incoming Panels shall be provided with Digitartype microprocessor based

f.Y_:T"::ro 
outsoins feeder contror paners shar be provided with Digitar typeammeter & energy meters. 

-'--Y "rrr'

v) 33 KV/ 415V,250 KVA STATTON TRANSFORMER

rt is proposed to insta, one number of 33 kv r415V,250 kvA stationti'tnsformer at the main substations outdoor yard for meeting the requirements oflrrrhting and other LT loads in substations.

suitable provision has been made for external electrification and illuminationi:f residential colony' This includes HT and L.T overhead rines, transformers, street,g't fittings etc required for external erectrification of township.

II3 ENERGYCONSUMPTION

The energy consumption has been calculated considering active. power,annual number of working hours of equipmenu instalration wise and total coar & oB tol;* removed for this project' For 10 Mty washery, the specific energy consumption wi,t"re maximum 1'69 kwh per ton of coal produced for production of coal for: outsourcingv;rrrant for this option. 
vvqr Iv'

4.

innrII
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13.4 POWER FACTOR IMPROVEMENT

' ln order to maintain a high system power factor of around 0.98, even during the

maximum-demand hours, three sets of 6.6 kV capacitor banks each having a capacity

of 4G50 kVAR in substation-1 and 4320 kVAR in substation-2 will be provided in the

6.0 kV switch boards. The capacitor banks installed with 6.6 kV switch boards will have

the facility to connect and disconnect required number of units automatically depending

upon tfe loading pattein of substations. The capacitor.banks will be provided with

automatic control facilitY.

13.5 QUARRY POWER SUPPLY DISTRIBUTION

The quarry power supply distribution shall be provided only for quarry lighting

and haul road illumination. Sufficient quantity of 6.6 kV Overhead transmission lines,

1.1 kV overhead transmission lines, 6.6kV/1.1 kV grade cables, 6.6 kV isolators, 6 kV

lightning arrestors and other accessories have been envisaged for feeding power to

electrical loads proposed.

....--.-....
13 6 ILLUMINATION

Provision has been made for general illumination in the area of substation

building, workshop, rest shelter, pumping stations and others strategic locations of

mine with LED light fittings of suitable size. The permanent type of illumination in haul

road and inside the quarry will also be done by LED streetlights these lights are to be

supplied from 230 V (L-L) systems. LED light fittings shall be provided for street lighting

and flood lighting. Haul roads will be illuminated by LED.street light fittings..All outdoor

light fitting shall be flood light type, dust and moisture proof with proper gaskets.

The illumination along the quarry will be provided by LED flood light fitting of

120 W mounted on suitable supports fixed. The permanent type of illumination inside

the quarry will also be done by QA W LED flood light fittings. These lights are to be

supplied from 230 V (L-L) systems.

' 
The haul roads fortrucks and dumperswill bd illuminated by 70 - 85 W LHD

street light fittings. Sufficient numbers of 70 - 85 W LED street light fittings have beeri

p-ropgledf_g1 m a i nta t n i r r g t ir e i I I u m i nati_o n 
_a 

s!9 L 
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r$ads. ln case of larger width hiffi'ads, the lighting arrangement.,niii offio" u!
centrally erected road.

1.,, . .Provision 
of mobile lighting masts/towers has arso been made in this report for

jiTlumination in theworking zones of quarry. High mast along with 120 w LED flood light

1itlninos 
will be provided at strategic locations for iilumination otsounding;r. Required

i,lumfer of 6.6 rvi zso V 1t--t;, 2s kvA tighting transformer. *,, i" ,;;; ;;
;ll,xrupRlvino 

power to ruminaries used for quarry righting and over burden dumps.
:

i,: . 
Trollev based telescopic tilting towers of required quantity with 120 w LED

ry light fittings.along with sufficient capacity DG sets have u""n proposed in the

fill:"tes 
of heavy machinery and drilling areas where permanent tighting is not

posstble.

13.7 COMMUNICATION SYSTEM

prolect' However some capital have been provided in this report for communication.

:T::l|" 
communication arong the road and quarry, TETRA mobire sets are being

proposed,

Job
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Chapter - 14

CIVIL CONSTRUCTION

14 1 GENERAL

Civil works for this project consists of mainly residential buildings, service
brtildings, HEMM workshop, colony road, 33 kV substation, colony road, domestic as
well as industrial water supply, garbage disposal and sewage treatment.

1I+"1"1 LIFE AND TYPE oF SPECIFICATIoN

The life of the project is thirty six

pr:rmanent type. All the residential quarters

rrre of standard specification.

(36) years. The infrastructures are of

and service buildings like workshop etc.

14.1.2 NATURE OF SOIL

.,1

.' Soil investigation is a prior requisite before construction of either service or
residential building and road.
.i

14.1 .3 EXTERNAL SERVICES

Since this is an expansion project there is no requirement for any external
r;r:ryices.

14.2 COST INDEX AND SPECIFICATIONS OF BUILDING

- The rates for all civil works are based on cost index ggog witn respect to 100
base at Delhi as on 1.10.76. The cost index has been arrlved on the basis of the rates
of the basic materials as given in MCL updated soR oct 2017.

14 3 SERVICE BUILDINGS

14.3.1 PROVISION OF S,ERVICE /WELFARE BUILDINGS

iob Noi702192
- 14, Page - 't
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Provision has been made for HEMM workshop complex, 33 kv substation,
store complex etc' along with other related facilities to cater the need for the project.

14.3,2 SITE FOR SERVICE BUILDING

The site for the workshop is proposed taking care of incremental load.

14.3.3 SALIENT FEATURES 9F IMPORTANT SERVICE BUILDINGS

The HEMM workshop complex will have sheds for maintenance and repair of
dumpers and dozers with required washing facilities.

14.3.3.1 WORKSHOP

Provision has been made for HEMM workshop to cater the need for the project.

14.3.3.2 STORE

Provision has been made forstore complex to cater the need for the project.

14.3.3.3 SUBSTATION

Provision has been made for 33 kV substation to cater the need forthe project

14.4 RESIDENTIAL BUILDING

14,4.1 PROVISION OF HOUSES

':
Provision of 7g1nos. quarters has been made for 1134 nos. manpower,

14.4.2 TYPE OF CONSTRUCTION

All the residential quarters will be permanent type and of standard $pecifif,$lr$rr
with G+3 storied RCC frame structure. Area of these standard quarters have beren
considered as per cpwD printh area norm as accepted by McL. A, B, c & rJ ryg:,:r
standard quarters have been tdken for cost estimate.

Job No:7021912
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1-1 4 3 SITE FOR TOWNSHIP

Proposed site of the township will be selected by the project officials at the

.{inre 
of execution of buildings.

14 5 ROADS CULVERTS

14 5.1 COLONY ROADS AND CULVERTS

Provision has been done for 3,955 m colony roads. Estimate has been
1r*vided for one 700 m fryover near Bajrangbari chowk.

I.{ 5.2 SERVICE ROADS AND CULVERTS

There is no provision for haul road.

14 5.3 DIVERSION OF NON.CIL ROAD

There is no such diversion of Non_ClL road

J4 6 WATER SUPPLY AND SEWAGE DISPOSAL ARRANGEMENT

The water supply arrangement would basically include potable and industrial
water demand of the project.

Following provisions have been envisaged:

The totar water requirement is estimated to be 10.g MLD

.WATER DEMAND

The totar requirement of water for potabre and industriar
firefighting, washery etc. and has been assessed as under:

purposes including

lnorul illrn
ll.qa,as
. Lekhanp

t 
{slr.a

Artl
q?

ffns lr

a) D^rurcrure water oemancl

Inz{rral-i^l ...-a- - r

0.66 MLD
b) rcu wirrer oemano lrncluding firefighting) 10.24 MLD

warer gemano
10.9 MLD
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Details of computation of water demand for various purposes and normsadopted are given above. 

- r-r rvv

14.6.1 COLONY WATER SUPPLY AND SEWAGE

water supply scheme is being taken into consideration to cater the need fordomestic water suppry. potabre water from existing rwss trrt"grrt"o ;";r;;r;scheme) has been proposed to be suppried to the tune of 0.66 MLD. Seweragetreatment'plant will be'provided for treatmeht of sewa$e from residential 
.and

servicelwelfa re bu ild ings.

14.6.2 INDUSTRIAL WATER SUPPLY AND SEWAGE

Existing mine water is to be used for industrial purpose. so cost for raying pipeline for industrial supply has been considered in the estimate. t.ndustriar water demandis 10'24 MLD' lndustrial effluent treatment prant is provided for treatment of industrialsewage.

14.7 SURFACE REORGANISATION AND REHABILITATION

An'amount of Rs'4516'80 lakhs has been provided for development ofrehabilitation site.

14.8 CONSTRUCTION MANPOWER

Ther:e is no provision for construction
sufficient to cater the neecl for the proposed
report.

manpower. The existing rnsopowr.r i:,

construction envisaged rn tire [)roJt,r i

OCP (40 Mty), September 2018
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Chapter - 1S

15.1 PREAMBLE

.t' -

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 stock piled and

exposed benches.

Fire hazards in stores & workshops where inflammable & highly

inflammable materials are stored or used.

Danger of inundation from surface and/or ground watei.

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

design of operational systems, prov[sion of safety measures for safe use of explosives,

electricity and HEMM etc. Sufficient financial pr-ovisions have been made under

different heads for procurement of necessary safety equipments.

' Adequate skilled & trained manpower has also been provided, for compliance

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

eonducted & mock rehearsals shall be made to make the manpower conversant with

various rules, regulations, methods of prevention & combat with hazards.

Mining Plan and Mine Closure Pfrdii
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15.2 INUNDATION

Due care has been taken while formulating the PR to prevent water ingress

during mining operations from the higher ground local riversireseryoir. Due to mining

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

PR for re-coursing of surface run-off from the catchments area of the nullah through

suitable water course. Lilari nullah has been proposed to be suitably channelized to

join the original course in the downstream and Pulijhor nullah has.been proposed to

be diverted to join Lilari nullah at suitable point.

15.3 DUST SUPPRESSION

INVENTORY OF DUST GENERATION SOURCES

The likely dLrst generaticn scurces due to various mining operations in the

project are envisaged as under.

Drilling, blastrng, excavation and transporlation of overburden material .

Drilling, blastirrg, excavation, crushing and transportation of run-of-mine

(ROM) coal:

Construction and demolition activities like land clearing, materialldebls

storage and handling, etc;

Loading of coal at stockpile,.reclaiming from pile and movemei'lt ,;l

vehicle and loading equipment:

Wind erosion,

Movement of vehicles on haul roads (black topped and non-black toppt:r ir

for transportation of coal and overburden.

DUST POLLUTION CONTROL MEASURES

'Systematic and regular air quality monitoring' is necessary to examine

objectively the status of compliance with the statutory standards and for making a real

assessment of ambient air quality.

1 Chanter-15r, , UIl,r ._ - Jr_| _
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nut of dust emission within limits:

' All the drills are provided with well designed dust extraction/suppression
system;

Blasting operations

minimum dust;

a.re designed in such a way so that these produce

Effective use of sprinkrers and dust suppression units during loading,
transportation and handring of RoM/processed coar and overburden;
Dust extraetion/suppression system is proposed in coar n.roi* ,irrr,Provision of greenbert around quarry, industriarand residentiar areas andavenue plantation along the haul roads on surface;
Blacktopping of permanent service roads besides proper maintenance,
wetting of thei surface by deproying water tankers/sprinkrers to reduce
dust generation from haul roads.

15 4 FIRE AND SPONTANEOUS HEATING

sff"?"= 
ro sPoNrANEous HEATING tN coAL BEN.HE' & cRouND

The forowing measures wi, be taken to avoid spontaneous heating:

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

-

. b) 
I::_rtr""t 

of exposed coar seams & outdoor coar stocks with anti_pyrogenic substances.

c) Exposure of coar benches for rong time sha, be avoided.v -__ "- Y' rvr

FIRE IN PROJECT STORES & WORKSHOPS

a

r

I

f

i.

sufficient provision has been made in the pR for the
tire in the project store, both E&M & HEMM workshops &

prevention & control of

way of

Job No.702i9i
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installing fire extinguishers of right type &

extinguishers will be done.

. Systematic layout of both stores & workshops has been made so that

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

flame. Adequate number of cautions in the form of hoardings will be displayed near

such places. 
,

15 g SLOPE STAB|LTTY

. A) COAL/OB BENCHES-

The exposed ends of the coal searns and OB shall be lefl with a safe slope to

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

safe terminal pit slope is provided to'avoid pit failure. Detailed site specific tests for

slope stability shall be carried out and site specific parameters determined. preseni

provision is a broad guideline.

Considering the gradient of coal seam 130-tS.S0; in this project area, it ir
proposed to excavate top OB, thick parting between Rampur and Lajkura seams arrrJ

thickcoal seam sections by horizontal slices. All other partings and coal sections_ar*

proposed to be worked by inclined slices. Based on the above consideration, ltrr:

following pit design parameters have been adopted in the pR.

Coal bench wrdth will be kept at a minimum width of 50rn for surfact, nrirj.,

operations.

OB DUMP

Major part of O.B has been proposed to be dumped internaliy Dunrfrrr{r ,,:

optimized by suitably matching OB removal and void created by de-coaling lrl,irvr,iir. ii

tiers of 30nr and an ultimate slope of about 260 have been proposed as ir r,.rtr,l,.,

measure.
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For better rtrbilit

::tr'"lr- 
backfitling. rt is suggested to leverthe dumps and grade them outward properry

tn obviate water accumulation.

B) HAZARD AND RtsK ASSESSMENT OF OB DUMPS

Hazardof oB dump faiture is mainry governed by foilowing factors:
1. Height of benches.

2. Slope of benches.

3 Nqture of material. , _

4. Slope of.foundation rock.

5. Nature of foundation rock.

6 Drainage of foundation.

7. Depih of ground water table.

The following precautions will be taken to reduce the risk of dump failure.
1. OB benches will be made of <30m ht in each tier.
2. The angle of repose of OB benches will be around 37o.
3' Soil should be scraped separately, so that it is not mixed in OB rock.
4' The slope of ground is kept mild so that it will not have any adverse effect.
5' The soil from the foundation ground shoutd be scrapped before starting

of OB dumping.

6. Garland drain to be made around oB dump area to avoid watel frow
during monsoon below the OB dump.

7 ' Ground water tabre is generaily 3-5m berow ground revet 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.

15.6

For proper haur road maintenance, foilowing aspects have to be c

and implemented:

No.
Mining Plan and Mine ----ffif,,l)raOCP (40 Mty), September 2018 Sen*g*t :,{gt+$er t '
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i) Proper design and maintenance of the haul roads

ii) Forrnulation, approval and enforcement of traffic rules regarding :

a) Speed limit

b) Parking and standing

c) Overtaking

iii) one way traffic, othenryise width should not be less than 3 times the

width of the largest veliicle.

Gradient.should not be greater than 1 in 16.

Berm width should-not less than height of bench above it.

separate machines and personnel for maintenance of haul road.

During rainy season soil erosion will take place and it will deteriorate the haul

road corrrdor and therefore

i) Proper drarnage arrangement shall be made along the haul road.

ri) 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 barrier, cross drains, relief drains etc. should be constructed and

maintained properly.

!v) Culverts shail be designed, installed and maintained to wrthstancl ihe

vertical soi! pressure, weight of the vehicies plying over the road etc

15 7 BLASTING

SAFE USE OF EXPLOSIVES

Site Mixed Slurry (SMS)/Bulk explosive has been proposed to be used for r;or;,1

fragmentation and to obvrate storage of bulk quantum of explosives. Howevsr lirr

storage of explosives meant for priming, detonating fuse and detonators, two e11jtr.,:,i,,,,,

magazines have been provided in this report.

For transportation of exprosives, explosive van of approved typl r, ,rt,,,,

env.isaged

iv)

v)

vi)

r''-"_ r /--*--*\-... * "' :. -i.i' ( -, r-,'1"q )
', zfi r..-fit. -q{. qi. sr. 3,IQ., Et. Ti.-Z
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For proper blasting and minimizing the adverse side effbcts 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

*tudy for determining the blasting parameters

Provision has been made in the PR for qualified blasting-in-charge with

requisite number bf 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 hag been taken in non-fo-rest area.

ln forest area this demarcation will be done on the ground as only 7.5m has been
-v

considered as safety zone for permissive possesiion in case of forest area.

Accordingly, land beyond the quarry limit is envisaged to be acquired for the project

from safety considerations. lt is suggested to resort to contiolled blasting near built-up

areas and surface features, if any, within the safety zone.

15 8 CONSERVATION OF COAL

Opencast rirethod provides maximum conservation.

15.9 SCIENTIFICSTUDIES

It is proposed that scientific studies in respect of effects of vibration and flying

fragments on surface buildings/ structures due to blasting is carried out. Studies

regarding slope stability should also be carried out.

:

.$,TO ADDITIONAL PERMISSION/RELAXATIONS REQUIRED FROM
DGMS
For the purpose of usage of bulk explosive, following permission from the

q.gmpetent authority will be required:

i) Permission for will be required for under cMR 1G1 clause (1) and cMR

168(5) for usage of explosive in other than cartridge form and other type
:-

of explosive.

ii) Permissign for sleeping of holes shall be obtained.

#

i'-

15, Paoe - 7
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15.11 USE OF ELECTRTCITY

To prevent shock hazards; in use of electricity, proper earthing system has
been envisaged. lt has been proposed to use restricted earthed neutral system of
power supply and adoption of fail-safe electronic relays to minimise shock hazards.

Moving towers/posts shall be provided for mine illumination in addition to fixed
towers.

It is suggested to strictly comply with 
_the relevant provisions of lndian'Electricity 

Rules, 1956 to obviate hazards due to use of electricity. provision of
Electrical supervisors has been provided in the manpower requirement to fulfill the
statutory needs as per the rules, regulations pertaining to mining industry.

Provision for proper illumrnation of quarry faces haul roads and other workir,r:
places have also been made as per the statutory guidelines. The details are given ir,
Chapter-13

15 12 USE OF HEMM

Based on the excavation requirement of the.mine and envisaged cait.,r:,:tr
programme, adequate ni;mber of HEIIM has been envisaged in the pR"

A we'equipped workshop has been suggested in the pR tc r.--i:ir,,, i, ,i,,

maintenance needs of HEMM and other equipments besides provision of rrci.r,i,,,,r:,
maintenance crew. A project store is provided for storage of slow and fas;t *i(lvrri,r
spares and other necessary spares of vital importance.

Adequate number of trained/skilled operators and maintenancir ( r{.\^r .,,,.
provided in the PR with due consideration of leave/sick provisions.

Geneml M

w.S.sil, &
MCL,Lekhanpui Arer

ffi.l,ir .:.'j
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Properlydesignedhaulroadsareehvisageoirat

cnd traffic congestion. The traffic rules as enforced by the DGMS shall be stricily

fuiowed by the opgrators of mobile equipments like rear dumpers, water dprinklers,

$ippers and other light motor vehicles. All mobile equiprnents shall be provided with

,*Udio-visual alarms.

Safety devices like fire alarm and control, operated by'sensors should be inbuilt

fn the equipmenuHEMM. Flashers should be fitted in relevant HEMM. The haul roads
ghould be sufficiently wide to prevent accidents.

,.,, lnter-locking of starting with normal positioning of dumper body should be
'Brovided, 

so that dumper cannot be started when the body is in lifted position beyond

a certain limit.

LoO No.ZOZg2

|silcl
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Chapter - 17

LAND REQUIREMENT AND
SU RFAC E REORGAN ISATION

17.1 GENERAL

This Mining Plan has been prepared based Geological Report for Belpahar-I,

tl & lll Combined Block where three operating mines named Lakhanpur, Belpahar and

Lilari exist. Lease boun-dary has been contained within Notified Boundary for lB

BLOCK-II and lB BLOCK-IV (PART-I & PART-ll). The reason for integration of the

three mines have been elaborated in Chapter-S. The three mines are adjacent to each

other and have common lease boundaries. Excavation by open cast mining method

has been proposed wherever economic coal occurs within the Notified Boundary.

Areas have been added for mining mainly towards south and a little towards north.

Area has beenadded for laying rail lines to load coalfrom silos by rapid loading system,

and for infrastructure. Minimum forest land which is essential for infrastructure has

been included in the Mining Leas'e. The whole village has been proposed for

acquisition where most of the villaqe land needs to be acquired for mining purposes.

The infrastructure facilities have been proposed avoiding forest land as far as

possible 
- 
(refer Plate GEN-lll, Surface Layout Plan). Most of the existing

lnfrastructuralfacilities like workshops, stores, offices, substations, magazine etc. have

been proposed to be used in the integrated project.

i. T7.2 LAND REQUIREMENT

,, There are forest lands falling in the Mining Lease to be ailplied for. ln'

r:'gnticipation of long time required for clearance of forest lands (ultimately related to

Environment Clearance to work in new areas) and the urgency of maintaining

production from the three mines, it is proposed to apply Environment Clearance in two

ln Phase-l, E.C. will be applied for the land already approved under the three

mines, without i of any F.C., only for re-diversion of

Chapier-i7 P;sili

Phases.

8
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from non-mining to mining se pattern or+t.2ffi
Land of Lakhanpur mine. E.c. for phase-l is expected by end of z01g-20.

ln Phase-ll, E.C. wiil be applied for total lease area, including F.C. for forest
land not yet diverted and in additional land. Time line kept for clearance of phase-ll is

end of 2023-24.

' Land approved for the three mines namely, Lakhanpur, Belpahar and Lilari

mines is 4133.333 ha and totar land was considered as Mining Lease.

- Out of approved Min.ing Lease, Forest land-measures to B7g.74S ha. Out of
878.745 ha, forest diversion has been made for 541.622haand 337. 123haof Forest
land has not been diverted yet for the three approved projects.

Within diverted Forest land, re-diversion of use pattern for 4170g ha Forest
land is required in Phase-l and 130.065 ha Forest land is required in phase-ll

Additional land required for lntegrated Project is 60g.544 ha in which, Foresl
land involved is 1 17 .643 ha, out of which, 37.693 ha Forest land lies far away and falls
outside Mining Lease, which need not be diverteo. Rooitional Forest land required to
be diverted in Phase-ll is 79.950 ha. Total Forest diversion is required for 417.073 ha
Processing and approval for this huge area of Forest land will require considerable
time. This is why Mining Lease is proposed to be applied in two phases.

Table 17.1 shows break-up of approved. Iand of the three projects separatety,
under the heads of Forest, Government non-forest and renancy.

Table 17.2 shows break-up of land of the lntegrated Project with adrJiliorrai
area required, under the heads of Forest, Government non-forest and Tenancy.

Table 17.3 shows break-up of land to be applied under phase-l under th*r

heads of'Forest, Government non-forest and Tenancy with purpose-wise break-up

{r,tr ) ,r) , \

Job No. 702192 'li:fr.1'-Ltr'' 74ri'*"
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TABLE _ 17.4

QI

No

1

;
1

.^

J

,r
5-l

61

Particulars

Excavation Area

Qa{a*.,7^-^: r.-

Diverted

Forest

Lanii*

Status after

change of

land use

(1)

Additionat

Forest Land

to be

diverted

Q\

Proposed

Lakhanpur-

Belpahar-Lilari

Combined mine
I 1\+li\

298.721 464.599 315.055 779.654
vqrsty z_uiltr /.clll

OBDump 
-%;; T*;::'-=

3.765 2.731 5.395 8.126

I vIry. I vP JUI Stulage

=--I omn lAl^^L^- , n ^: ^ -a

4.937
4.937

, v,,,P. Y vo-r tut y ngjeut slorager
uutute

79.551 69 069 28,636 97.705

od./.tJ

958 695

7sg:
bg6 3sa

7

U

uvv/\ruvilr ut.ruung zone (Afea fgtaingd fof
future Expn.)
--

159 585

\tr)rutrrrUat uotony/ F(enabtlitation site
o

ue rnatnratneo as Green patches
0 286 67.987n;. ruresr Area rn Vttnrng Lease 541.622 541.622 417 073

B n;,
uresr Area uutstoe Mining Lease

n \\J.JtrU I AKEA

17.3 RE.DIVER
AND FOREST LAND TO BE DIVERTED

ha)

Lakhanpur, Aetpanir a tifarffines

17,4 RE.DIVERSION PROPOSAL OF DIVERTED FOREST LAND

TABLE - 17,5

Name of
Mine

Mining

Phase
Previous use Proposed use Area

Belpahar Phase-l .

Ntt

0 744
Phase-ll 7.5m safetv 2.,.* Mining

Lakhanpur Phase-l

ntrastructure Mining 6 082i

- 0.284
- ^-- , 41

30 408- 
a 9:Z]
0 67I]i ij

N[i
i

4 400j

til zar i r;r*r

0 ll:rili
'ttt

7.5m Safety Zone Mining
SOOm nhsEng;one Mining
500m blastinol"". lqgsoil Dr.rrnp

Phase-ll /.5m Safetv Tona ttlUlf,g

Lilari

Phase-l'

Phase-ll
lntrastructure Mining

AAlr Otastrrfq zone Mining
500m blastmg zone 75m safety zoneTotal

iob No ,0292

iilfi" l:rl,rl

Iul;rl

0 7441

Mining Plan for lntegrated ur-6erpahar-1-ilari OCp (40 Mty), Sep 20iB
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17,5 VILLAGES AFFECTED

The core zone of the project comprising of excavation zone, infrastructure
area., OB dump sites, safety zone for blasting, etc., covers parfly and/or fully the land
from 17 villages as given betow for the entire property of the project There are no
additicinal villages/PAFs involved. About 3650 families rlvill be affected by the project
due to mining and other associated activities of this project. Number of displaced
families is 2554. These disptaced families will be resettled and rehabilitated socially,
eulturally and economically as per latest' R&R policy (2Q06 and subsequent
amendments) of Govt' of Odisha. Details of project affected families and project
affected persons are given below:

Sl.No Name of
village

Project
affected
families

Displaced
Families

Families
Resettled

1 Chharla 313 191 191
2 Bandbahal 31 0 0
3 Balput 5 0 0
4 Banjipali 45 30 30
5 Khuntmahul 53 20 20
b Tingismal 3s5 290 265
7 Khairkuni 496 379 337
8 Ubuda 416 379 301
9 Darlipali 243 164 109
10 Kirarama 70 A I
11 Jurabaga 443 366 59
12 Kusraloi 380 300 0
13 Karlajori 300 200 0
14 Khaliapali 300' 200 0
15 Kudaloi 100 30 0
16 Lakhanpur 20 0 0

17 Soldia 100 0 0

TOTAL 3650 2554 1313

enumeration by the projyct Authority.

Job No. 7A2192
Mining Plan for lntegrated Lakhanpur.
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17.4 DIVERSION OF NALLAH

At present, Lilari nittah flowing in between Lakhanpur ocp and Lilari ocp
cannot be diverted through narrow patch between Notified boundary and Lilari mine
excavation' After extraction of coal from North euarry and filling up to surface level,
diversion willbe ca,ied out over backfilled quarry. This is proposed to commence from
29th year and finished in two years' Detailsof its diversion and alignment wi, be worked
out separqtery based on ground rearity and avairabirity of rand.

Pulijhor naltah (a small seasonal nallah) is flowing through the mine property,
the catchment area of which lies near the south-western limit of the quarry boundary
Due to mining operation, the existing drainage pattern will be disrupted. Hence, it issuggested for re-coursing of surface run-offl from the catchment area of the nailair
through suitable diversion along the western boundary of the project directed towarrr,,
Lilari nallah.

17 5 PROPOSED SURFACE REORGANISATION

Most of the existing rnfrastructurar facirities rike worksholr,; .r,,r,
offices, substations, magazinb etc. have been proposed to b. ,:., .r 

1 , , . ,,

integrated project to minimize the land requirement ,r,!, r, . ,,

infrastructures have been rocated as far as possibre to avrirrr r,,r, , r , r

Most of the overburden generated is dumped interrr;rlty !,, ,i , ,

external dumps are rocated in non-forest rand. surfacc r,r,.r,rrr r .;

given in plates No. Gen_lll.

c) suitabre provision for compensatory afforestation,
technicaras we, as biorogicar rectamation have been
guidelines of EAC. Govt. land shall be chosen
afforestation and reset ement of pAps. These sha,
implementation.

a)

b)

;litri;l;, irlirir,,
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17.6 PROPOSED ROAD DIVERSION

Suitable provision for diversion of road from Bajrajnagar to the project has

been made in the investment foi development activities.

Job No. 702192
Mining Plan for lntegrated
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Chapter - 18

MINE CLOSURE PLANNING

18.1 LEGISLATIVE REQUIREMENTS

All coal mines shall adopt Mine Closure Plan comprising progressive

closure plan and final closure plan duly approved by the competent

authority as per circular No.55011-01-2009-CPAM, Govt. of lndia, Ministry

of Coal, datgd 27th August, 2OOg and as per subsequent updation dated

07.01.2013. This plan provides an indication of the cost and guideline to

the process that will be implemented to close the Mine.

Coal projects- who has been accorded approval of Mining Plan / Project

Report without mine closure plan are required to prepare and obtained the

approval of Mine closure plan within a period of 1 year as per the circular.

OBJECTIVES OF MINE CLOSURE PLANNING

. To allow a productive and sustainable after-use of the site which is

acceptable to the mine owner and the regulatory authority;

. To protect public health and safety;

r - To alleviate or eliminate environmental damage and thereby encourage

environmental sustai nability;

. To minimize adverse socio-economic impacts.

VARIOUS ASPEGTS OF MINE-CLOSURE PLANNING

The mine closure-planning broadly involves the following aspects:

(a) Technical aspects; .

(b) Environmentalaspects;

(c) Social aspects;

(d) Safety aspects;

(e) Financial aspects.

Job No.702192 t\4;." L.*. Chapter-18, Page - '1
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MINE CLOSURE OBLIGATION

There is a need to define the liabilities, responsibilities and authorities of the

mine management, other regulatory bodies, Central and State Governments after mine

closure. 5or" obligations relating to the mine management are as follows:

(a) Health & Safety: Regulation Nos. 6, 61, 106, 112 of Coal Mines

Regulations, 1957 and its related DGMS Circulars;

(b) Environment

(i) Water-(Prevention & Control of Pollution) Act, 1974;

(ii) Air (Prevention & Control of Pollution) Act, 1gB1;

(iii) Environmental (Protection) Act, 19BG and Environmental Protection

(Amendment) Rule, 2000;

(iv) DGMS Directives on Noise & Ground Vibration;

(c) Forest

Forest (Conservation) Act, 1980.

(d) Rehabilitation

CIL's Policy and Orissa State Govt. Policy. Latest Policy / Norms of Govt

of Orissa is followed for this project.

(e) Decommissioning/asset disposal, etc.

Decommissioning of infrastructure is done, the land occupieti by p"re

infrastructurewill be restored to some useful purpose. The salvagrngl *r:eI

shifting operation of mining machinery and other equipment will be rJofi*

considering the ground realities existing during the period 1 year adv;-rrrt:r:

of final closure of the mine.

TYPES OF MINE CLOSURE PLAN

There are two types of .mine closure plan:

- Progressive mine closure pJan

- Final mine closure plan
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PROGRESSIVE MINE CLOSURE PLAN

This is a progressive plan for the purpose of providing protective reclamation

and rehabilitation measures in a mine or part there of'

FINAL MINE CLOSURE PLAN

This plan means ior the purpose of decommissioning rehabilitation and

reclamation in the mine or part there of after cessation of mining and its r:elated activities

that has been prepared in the manner to address all environmental aspects taking into

consideration. . -

The final mine closure activities would start towards the end of mine life, and

may continue even after the reserves are exhausted and / or mining is discontinued till

the mining area is restored to an acceptable levelto create a self sustained ecosystem'

ASPEGTSFoRPREPARATIoNoFMINECLoSUREPLAN

The following points will be incorporated whiie preparing mine closure plan.

TECHNICAL ASPECTS

1. Mine descriPtion

2. Reseason for closure

3. Management of mined out land

a. Present land use

b. Final stage and post operation stage'

4. Management of toP soil.

6. Management / decommissioning of infrastructure'-

7. Management of disposal of mining machinery'

ENVIRONMENTAL ASPECTS

1. Management of hydrology & hydrogeology during period and Post

mining closure Period.

2. Drainage a for external OB dumP.

{4*nqrqj F4*r

l

I

mine

qq,fi.qF.trqtgv #{
MfL, Lakhanpur Area

Job No.702192 Chapter-18, Page - 3
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Reclamation of dump(s) & adjoining areas.

Rehabilitation & resettlement.

Management of air quality.

SOCIAL ASPECTS

1. Redeployment of workforce

2. Management of community facilities

- 3. Management of association and consultation with stake holders.

SAFETY AND SECURITY ASPECTS

1. Disaster management

2. care and maintenance during temporary discontinuance

3. Management of fire

FINANGIAL ASPECTS

COST OF MINE CLOSURE INVOLVED

1. Cost of reclamation of mined out area.

2. Cost of air quality protection measure.

3. Decommissioning cost of infrastructure

4. Cost of safety & security

5. Socio-economic cost
' 6. cost of organization for executing the closure activities.

7. Cost of post project monitoring for five years.

18."2 TECHNICAL ASPECTS 
.

18.2.1 SAFEry HAZARDS INCLUDTNG MANAGEMENT OF FIRE

Keeping in view the three basic principles i.e. prevention, preparedness itroth

pro-active and reactive) and mitigation of.effect through rescue, recovery, relietf srnrl

rehabilitation; a comprehensive blue print for risk assessment and managemenl trar+

been drawn-up for the project incorporating the following:

ldentification and assessment of risks.

3.

4.

5.

ECI ;:.: a: l*; * "'..1

du.$. qt, -*.3d-, ;i.'{i: j
get. tto;.iqcttli2?)?005"cFAM dt"G7'0$'2s1 0 m$.ffiffi#,

ffi,mcl

Joo Nc 702192 
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Recommendation of measures

against such risks.

to prevent damage to life and property

MINE SLOPE FAILURE MANAGEMENT

' While mining operations are in progress, the working slope where drills,

excavtors, loaders and dumpers are deployed, are designed with multiple benches,

minimum dimensions of which are given in Chapter-8. Overall working slope will vary

from 220 to 180. ln absence of any major fault, chance of failure of working slope is

negligible.

- The side slopes are designed for coal and OB transportation .by dumpers.,

,,,' Overall side slgpes will vary from 370 to 400. part of slope lower than the lowest transport

berm will be filled with oB, reducing chance of slope failure.-- -_ -_-r

ascertain safety factot' of final slope at the deepmost part. Factor of safety found was

r, eatisfactory. However, field study will be carried out prior to final mining operation to

ascertain factor of safety of final slope.

Laser based slope monitoring equipment has been proposed for round-the-

BLASTING

For proper blasting and minimizing the adverse side effects due to blasting, viz.

noise, ground vibration, back-breaks, air blast, fly rocks, etc., the following precautions

have been suggested to avoid dangerous situations:

t-
I

A safety zone for blasting has been provided around the quarry.

Before blasting is done, warning sound will be given so that people can

move to safe places.

controlled blasting with site mixed sruiry. Use of millisecond delay

detonators that are initiated by shock tube initiation system, between rows

and between holes in same row.

Optimisation of quantity of explosive in a blast hole.

Blastihg shall be carried out in conformity of extant laws {vith closer controt

of blasting parameters including blasting results like desire fre

permitted ion, etc.

Chapter-'18, Page - 5 1+
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EXPLOSIVE HANDLING

The present day technology of blasting with site mixed slurry (SMS) explosive

shall be used with millisecond delay detonators that are initiated by shock tube initiation

system. SMS is stored by the supplier as per GOI Notification. Further, transport and

charging are also done by the supplier on the spot. Only priming will be done by the

project authority. For storage of explosives meant for priming, detonating fuse and

detonators, one service magazine have been provided.

SAFETY RULES

Mining operations follow statutory mine safety rules administered by the

Directorate General of Mine Safety (DGMS), Chief Controller of Explosives and others.

Planning and design of electrical installations willtake into account the existing electricity

rules to obviate the hazards due to use of electricity.

For creating safety awareness and imparting education on safe practices, the

following steps shall be taken:

. Holding annual safety weeks.

' lmparting basic and refresher training to new and old employees

respectively as per Vocational Training Rules.

MINE INUNDATION

ProVisions in Coal Mine Regulations shall be followed. The mine pit would

receive water frorn three sources namely, direct precipitation ovdr excavated area,

surface run-off from the surrounding area and seepage from the strata. During heavy

rainstorms, there may be a situation when mine may get flooded, This may cause loss

of human life and equipment, etc. All the necessary precautions will be taken againsl

such eventuality through out the life of the project.

FIRE

Job No"702192 Chapter-18, Page - 6
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Adequate fire fighting arrahgement lras been provided. Adequate number of fire

extinguishers will be provided for stores and other service buildings. While calculating

total water demand for the project, provision for fire fighting has also bden made.

for illumination of roads including haul roads will be

r properly planned and designed to prevent vehicular

MANAGEMENT OF FIRE

The measures for management of fire at coal faces in the mine and coal

stoikyard will be adopted / to be adopted and there will be no safety hazards fpr the

neighbouring community after the mine closure.

18.2.2 MANAGEMENT OF WASTE DUMPS

EXTERNAL OB DUMPS

. All three mines have small external dumps near. their quarry mouths. Those of

Lakhanpur and Lilari mines will be liquidated for extraction of lower coal horizons as the

mine progresses. Those of Belpahar mine will remain undisturbed. OB dumps of

Belpahar mine are very old, well stabilized and heavily planted.

INTERNAL DUMP

Major part of the quarry will be backfilled with overburden. 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 levelled area will be divided into

.mrall 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 overall slope angle of 260 considering all benches.

Job No.702192 ,t ;grt*apt6f-18, Page - 7
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o ln the post-mining period, the drainage pattern of the reclaimed area will

be such that the run-off will be diverted to final void of the quarry which will be

- developed as'a water reservoir for water harvesting and also recharging the

aquifer in the surrounding area.

. There is an intricate relationship between surfac-e water and ground water. ln

the monsoon period, tillthe aquifer attains its oiiginal ground water level, surface water

bodies like stream, ponds & lakes recharge the aquifer. As soon as ground water

recoups and attains its level, it contributes again to surface water bodies' After pos!

monsoon period, this process is revdrsed again as ground water level gets lowered from

the original level.

The mine dewatering brings down ground water level in the immediate vicinity

of the mine. Maximum effort will be made to recycle or reuse the treated mine discharge

water totally to the extent possible by keeping the make up water in different sumps or

low lying areas of the project. ln unusual situations during monsoon, rnine discharge

water will be allowed to go as recharge/run-off in the same basin of the ore?:

n. Thi; rainfallAs such, this area is having an average annual rainfall of 1241mr

replenishes the annual ground water draft every year. This will enhance the recharge of

the aquifer in the area for mitigating the lowering of ground water levei in the area

surrounding the mine.

18.2.3 MANAGEMENT OF HYDROLOGY AND HYDRO.GEOLOGY

. Assessment of hydrology and hydro-geology of the area

lnvestigations have beeh carried out in and irround the area comprising of core

and buffer zones of this proiect. The matter has been dealt.

. Estimation of ground water availability of the area

Ground water availability of the area comprising of core and buffer zones of this

project has been assessed.

Water demand, dewatering of the mine and waste water ma

The above been given in this rePort.
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lmpact of the mine on ground water and surface water

18 2 4 
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AND

MANAGEMENT / DECOMMISSIONING 
OF INFRASTRUCTURE

rransm,.:::';:Tt:::t'*,1':e 
workshop' orrice buildinss, residentiar corony, roads and

"*,t 
ng i;,;;'il"L;I:', :;:T ;::1 ::ll:Tl;] .::::: il: T':il:::,:T ;neighbouring mines or decommis.,onrg *,,; ;" made. rf decommissioning ofinfrastructure is done' the land occupied by the infrastructure wiil be restored for someuseful purpose.

MANAGEMENT OF DISPOSAL OF MINING MACHINERY
The sah

w be,,"nn"o 1ni::il,H[:';:::T Hilffffi'ffi;i:JH;;,n;:
advance of final closure of the mine.

18.2.5 FENCING AROUND IT,IINED OUT AREAS
Fencing wi' be provided through out the periphery of the proposed mine forsafety and security.

18.3 ENVIRONIT,IENTAL ASPECTS
18.3.1 LAND MANAGEMENT 

:

The proposed mining plan area comprises mosfly of land already acquired forthe three operating mines. Area expansion ,, ,oror r"*r-, south. The area of differenrtypes of land and their present and proposed usage is givenin the tabre berow

lffi'j;i;", Pase'1o
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Table-18.2

sl.

No. Particulars

Total approved Land for Lakhanpur;

Belpahar & Lilari mines (ha)

Proposed Lakhanpur-Belpahar-Lilari mine

(ha)

Forest Govt. Tenancy Total Forest Govt. Tenancy Total

1 Excavation Area 350.780 826.154 863.968 2040.902 779.654 1336.471 1449.355 3565.484

2 Safety Zone 7.5m 5.746 8.68€ 4.815 19.247 8.126 9.107 6.862 24.095

3 OB Dump 119.12 ha falls ir blasting safety zone 55.33 ha falls in blasting safety zone

4 Temo. Top soil storaoe 4.937 0.774 40.078 45.789

5 Temo. Washery Reiect storaqe 138.797 41.731 180.528

6 lnfrastructure 57.030 183.353 156.32C 396.703 85.763 72.012 59.119 216.894

7 300/500m blastinq zone & Others* 427.496 384.903 '161.386 973.785 80.215 166.484 119.757 366.45€

8 Residential Colony/ Rehabilitation site 164.813 9.149 173.%2 Transferred to "Outside Lease" as below

q
Outside Blasting Zone, earlier lnside

Mininq Lease
37.693 68.07C 422.971 528.734

Partly in "Mining Lease" and PartlY
"Outside Lease" as below

A Mininq Lease 878.745 1635.979 1618.609 4't 33.333 958.695 '1723.649 1716.902 4399.246

10 Residential Colony/ Rehabilitation site 164.813 9.149 173.962

11 Outside Blasting Zone, now Outside

Mininq Lease
37.693 62.939 69.037 169.669

B Outside Lease 37.693 227.752 78.'t86 343.631

C PROJECT AREA 878.745 1635.979 1618.609 4133.333 996.388 1951.401 1795.088 4742.877

- t\ilrrch larger area was 
-cquired earlier, falling in "300/500m Blasting Safety Zone", part of which is now

required tol tne combined project. Also, when larger part of a village falls in essentially required area for

mining & allied activities, remaining part is also required to be acquired.

Forest land falling in-between various infrastructure were acquired as non-mining lands to be developed

& maintained as green belts.

18.3.2 MANAGEMENT OF FINAL VOIDS

The objective is to accommodate all OB removed inside the excavated mine

void. About 15 Mcum OB has dumped externally bythe three operating mines long back.

ln this project proposalt no additional external dumping is proposed. But to keep the

entire OB internally, it is absolutely necessary to raise the dump top levelto 90 m above

$urrounding ground level. The area already planted at the dump tops are also proposed

for raising dump height.

ln order to avoid further external dumping, OB needs to be transported for long

distances far from working area to places where void is available for low OB removal in

It was found that internal dump capacity just matches with OB removal of the

whole mine at the end of 2037-38 which is in the 21th year.ln subsequent years, when

final slope of the Central Quarry is approached, part of the slope will led up. As

is possibility of ion towards dip side, total slope has not

*r-ffiHF*tEla/-
qq.d[.\a,ErrqE!

\1 r, rn g pr an ror Lakhanpur_B.,0**, 
I llTl lI,,I,n irl,Lr?, *,, 

-

qllrr _I;;qri; {:rr*yqf1 
'l'"
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The haul roaOs on mine floor to

Quarry are also

reach the

kept open

deep most part ot tG mine and

in future

Lajkura seam in South

expansion project.
for advancing the mine

- 
while calculating oB accommodation in the dumps, swell factor of 1.15 hasbeen applied on in-situ volume to arrive at dump vorume. These dumps do not incrudewashery rejects or ash from F.B.C. power plant.

The durnps have been designed with 'multiple 
tiers. Leveis of these.tiers are

-matched with horizontal road levels on'quarry'srope, for easy transportation fromworking benches to dump benches. Maximum height of each tier is 30m and slope ofeach individual tier is 37 degrees. overalt slope of fuil dump face is 
"oort 

zo I#;.

Top level of internal dumps proposed in Belpahar Combined euarry is 290mabove mean sea level' which is 75-90m above surrounding ground revet. part of presentinternal dump has already been reclaimed and vegetated at.around 260m AMSLNecessary permission is to be obtained from concerned departments to re-use thereclaimed dump top for backfilling by raising level of dump and for felling of trees rrsignificant.

After exhaustion of designated quantity of coal from mining lease area, fin;rlreclamaition activities will start. Final reclamation pran wiil o" ,r"orrlo-s y"rr" pror r.end of mine life. The post rectamation rand use is given in the forowing tabre-

$tlls &qlrFectamation Land use

!rulisturbed area with plantation

l/ti, ri ir

1',.\ I i ..t,ttt

4.t'!t l)"'ti

,/.\ t"itt
.l l{; li,i.l
',) 

,'1 , .,, | .

Re s i d e n t i a t co t o n y i ir i ii ;;; ;;; ; ;;;; {;: ZZ ;;: ;;It r

ffiffffim,

IqqPlantation 6;o_gpsrylrop" A;
quglry lsllom & Ftank Roads Re

Area inside mine Gidlfn

Table-18.3

t;tl llrr
lt.i'il ,.'

.1 1).r t1t,,l

4i,1 ':;, 4i,1 ':;
displact,t! 1,q,1,.,,.,
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Table-18.4

lnformation on Dump & Water Body Dimensions

Average Height of external dump above

surroundinq surface (in meter)

25-30

Volume of external dump (in Mcum) 1 .10

Average Height of internal dump above

surroundinq surface (in meter)

75-90

Volume of internal dump-ll (in Mcum) 4294.29

Maximum cjepth of Water Body (in m) 30

18.3.3 MANAGEIyIENT OF TOP SOIL 
.

Vast area inside mining lease is not yet disturbed. A location measuring 45.789

ha has been proposed for temporary storage of top soil. Tc.r preserve fertility of the stored

top soil, height will be restricted to 5m and rolling system of first-in first-out will be

adopted for use of stored top soil over OB dumps where final height and slope has beem

reached. Care wilt be taken to use stored top soilwithin 6 months.

Phase wise quantities of top soilextracted, stored and re=used are given in table

below-

, Table-18.5
TOP SOIL GENERATION, STORAGE & REUSE

volume in Mcum
Extracted Stored Re-used

Yr-1 to Yr-S 1.05 1.03 0.02

Yr6 to Yr-10 0.84 1.03 0.84

Yr-1 1 to Yr-15 0.42 1.03" 0.42

Yr-15 to Yr-20 1.05 1.03 1.05

Yr-20 to Yr-25 1.00 1.03 1.00

Yr-25 to Yr-30 0.99 1.03 0.99

Yr-30 to Yr-36 0.55 0.48

Post Mining 0.55

Total life 5.35 5.35

18.3"4 RE.HANDLING OF OB

During operation of Central Quarry where extraction of lower seams lb &

is re-handling of OB. Total is 277.76 Mcum, which is the

volume of internal & exte the end of . ln order to

Job No.702192

l:." '' ""'lMining Plan for Lakhanpui-Belpahar-Lilari ocP (40$)SilpjttlffiH#.

Rampur are attempted, OB dumps in Lakhanpur OCP is required to be removed. This



Gmldi ii
_fjr llll(l

min

mine is proposed to be carried and dumped into void of Belpahar mine with immedisro
errect rt is estimated that abou*, ;;;;;; ,J;fi::r,*:I::;:i,ilr#
to void of Belpahar mine during two years cif construction period (20;;-; & 2019-20).From 1st yeelr of integrated project (2020-21),total oB from Lakhanpur mine can be putinto void of Belpahar mine till end of Lakhanpur mine, subject to advance of Berpaharmine in the form of Central euarry, as has been proposed here.

' similar is the situation for Lilari ocP wher e 2a.L|Mcum oB has been dirrir;,i., rin external and internal oB dumps which is to be re-handled during coal extractrorr titlower seams from North euarry.

Due to space constraint, northern slope of central Quarry has been filled u1, . rr i, 1internal dump is raised to 290m AMSL to accommodate all oB. This is the rr.rir,ir.ri .against Lilari Nala Afte. Lilar"i nala is diverted through backfril of North euarry cxrr. r, ri, ,r iof coal blocked below original course of Lrrari nala will be attempted. For this t-xrr, rr r1r ,,:the oB on nodhern slope of central Quarry is to be re-handred. EstimatecJ v'rrri;,, ,,:,this re-handling is 15477 Mcum. ln view of this high vorume of re-harl,j'rrr ;! ,suggested to review planning of future mine operation after 20 years of thr:; l iii ,ii , r i

::: ::ll'are 
arternatives to avoid huge re-handring. Technorogicar improvenl(,rr i,, i,, :r,t^/tll '_,h!^- t^- t-'.r tl I r...;1rr/ n-, ^^h+^r'- .- v\-:'i(-iul..,;i exiract;on riiay be aouptecj if found sr!r rr ,,

18.3 3 MANAGEMENT OF RECHARGE AREAS

Mining operation of this prolect wiil create voids or depress,ori:, u,.,r*, r ,,;r
induce / accelerate rainfall recharge and decrease run-off in the mining ar.; r [,.,r, r . ,1, ,, ,, ,effortwill be made to recycle or reuse the treated mine discharge wat.:r r.r.1rj. ,, ,1
extent possibre by keeping the make of water in different sumps or ror,v i,7ri:,1 .r,i , , lthe mine. The remaining water wi, be discharged to the naturar drarr,.,,;, r ,r ;,water recharge in the same basin' The final voids of the quarry will br.: r., ,r:. .i 1.. tr,.i ::

reservoir for water harvesting and also recharging the aquifer in the slrrrori*{r*rr1 ,, J .e

M in in g plan for,;Lr,-prr-n1, pui,u;1r1,,1 
1 fu r; t+o r*;i:iPjfii; 
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18.3.4 ACCEPTABLE SURFACE AND GROpND WATER FLOWS

The drainage arrangement for smooth disposal of storm water from OB dump

will be made to avoid gully formation on the dump body and also siltation problem of the

nearby natural drains.

18.3.5 ALTERNATIVE USE OF LAND

There are several options available for land use pattern of the reclaimed land.

The following factors have been considered for selection of appropriate land use pattern:

The alternatives available for utilising the reclaimed land are :

Agricultural use

Afforestation

The option for using the reclaimed backfilled area for agricultural purpose

immediately is ruled out due to the following reasons :

The reclaimed land is very different frorn its pre-mining conditions. lt

cannot sustain crops as the soil has poor fertility status. So the agriculture

may prove uneconomic venture compared to afforestation.

Jhe development of soil regime for agriculture ryill take a considerable

time.

Reclamation is proposed to be done progressively and concurrently with

mining operation. Carrying out agriculture within mining activity area by

releasing reclaimed area in a phase-wise manner, may not be advisable

from safety point of view.

ln view of the above, it is suggested to utilise the reclaimed land for afforestation

purpose which will help impiove the soil status i.e texture and nutrient levelslgtc.,

Job No.702192 { 
vvw ' , Chapter-19, page - 15
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18.4.1

socrAl espEcr
.r:1,:.: rflyl

RE-DEPLOYMENT 
OF WORK FORCE

The peak workforce required for'mine operations is in the first few years of themine when construction activities as well as operationar activities achieve their peak.This workforce slowly goes dowh with compretion of deveropment and when onry theoperational work remains' Again, near the end of mine rife say, 5 years advance ofclosure' the activity of the mine starts getting reduced and therefore, management wi,get opportunity to taper the operationar ,rro"*", nrt", ;;, skereton servicepeople will be left for continuing-the actual 
",or", 

oonrrtions. The reduction of manpowerwill be effected by following options:

+ Retraining and redeproyment or yorng"r group upto 40 years of age.+ Transfer of experienced middle aged groups between 40-50 years to theother projects.

,r* rmprementation of VRs for age group of above 50.d Retrenchment with suitabre compensa,,"; ,;;""lnrr.r,ng the above.

18.4,2 MANAGEMENT OF COMMUNIry FACILITIES
The peripheral village community facirities deveroped by the Mine Authority wiilbe left to the Locat Body / State Govt. ,";;;;";

i -E + 1 :;+ANNELisAnoN oF AVAILABLE WATER
18.4.4 EMANCIPATION 

FROIT,I PAPS

The resetilement site shall be named suitably.o rf any prace of worship rike tempre, church, etc. are acquired, the sarn* l. shall be provided on the replacement basrs.
A community of a particular caste, creed and religion shall be allowerl fCIreset e in a particular area in the resetflement corony ; ;;;communar harmony. rL

Training facirities sha, be extended to the woman fork to give a'r'r.rr.access to income generating opportunities for raising their socrar sr;rrir,

ur^t, tiil,irpi,t'
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s 18.5 F|NANCIAL ASPECT

0 18.5.1 COST OF CLOSURE ACTTVTTIES

p 1. Cost of reclamation sf mined out area.

S 2. Cost of air quality protection measure.

':t,I

*" 3. Decommissioning cost of infrastructure

; 4. Cost of safety & security
s

5. Socio-economic cost
L1
, 6. Cost of organization for executing the closure activities.

t 
= /^^^r ^t ^-l -: 7. Cost of post projecl monitoring for five years.

q

ii,,. Activ.ity wise Progressive & Final Mine Closure cost distribulion is given in table below:

i

S.No ACTIVITY Glosure Cost
(percentage
weiohtaoe)

Remarks

-A Dismantling of Structures To be included in final mine

closure plan

Service Buildings 0.20

Residential Buildinqs 2.67

lndustrial structures like CHP, Workshop,
field sub-station, etc.

0.30

B Permanent Fencing of mine void and
other danqerous area

To be included in final mine

closure plan

Random rubble masonry of height 1.2 metre
including leveling up in cement concrete
1:6:12 in mud mortar

1.50

c Grading of highwall slopes To be included in final mine

closure plan

Levellinq and qradinq of hiqhwall slopes 1.77

D OB Dump Reclamation
Handling/Dozing of OB Dump and backfilling 88.66 71o/o for progressive and

17.660/o for final mine
closure.

Technical and Bio-reclamation including
plantation and post care.

0 4-0 Equal weightage thioughout
the life of the mine.

E Landscaping
Landscaping of the open space in leasehold
area for improvinq its esthetics an eco value

'0 
30 EQuil weightage throughout'

the life of the mine.

F Plantation
Plantation over cleared area obtained after
dismantlino

0.50 To be included in final mine
closure plan

Plantation around the quarry area and in
safety zone

0.20 Equal weightage throughout
the life of the mine.

Plantation over the external OB Dump 0.02 Equal weightage throughout
the life of the mine.

G Post Closure Env. Monitoring / testing of
parameters for three years

Eor three years after mine

closure

Air Qualitv 0.22

Water Quality 0.20
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18.5.2 COST OF ORGANIZATION
FOR EXECUTING THE CLOSURE ACTIVITIES

An organization with necess
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GmIdi ffirncr,
18.5.3 MINE CLOSURE COST

i.1ir: 
, ' . The cost of the mine closure of the project has been estimated coniprising of

*i

..,,Q*st of reclamation of- rnined out area, cost of air quality protection measure,

missioning cost of infrastructure, cost of safety & security, socio-economic cost,

|'.so*t of organization for executing the closure activities, cost of post project monitoring

.f0r three years, rehabilitation of mining.machinery (disposal of mining machinery),
.,: l

:$rboriculture and land scaping including biological reclamation and cost of barbed wire

i-&*cing all around working area. Annual closure cost has been computed considering

llrc total project area as ne1 quide line. The Money to be leived per hectar of mining

jease is to be deposited every-year after commencement of any activity on the land for

the mine after opening an Escrow Acbount. Mining Company/owner including all

rPublic Sector Unertakings will deposite the yearly amount in a Schdeluded Bank. The

'details of the final mine Closure Plan along with the details of the cost estimate for

various mine closure activites and Escrow Account already set up shall be submitted to
'ffte Ministry of Coal for approval atleast five years before the intended final closure of

the mine. Up to 807o of the total deposited amount including interest accrued in the

ESCROW account may be released after every five years in Iine with the periodic

examination of the Closure Plan as per Clause 3.1 of the Annexure of the Guidelines.

The amount released shall be equal to expenditure incurred on the progressive mine

closure in past five years or 8070 whichever is less. The balance amount at the end of

the final Mine Closure shall be released to mine ownbr/leaseholder at the end of final

Mine Closure on compliance of all provisions of Closure Plan duly signed by the lessee

and certify that the said closure of mine compiled all statutory rules, regulations, orders

made by the Central or State Goveinment, statutory organisations, court etc. and duly

certified by the Coal Controller.

This cost involved baiUed wire fencing all and around the working area,

dismantling of the structure / demolition and cleaning of sites, rehabilitation of mining

machinery, plantation, physical / biological reclamation, landscaping, pori

environmental monitoring, supervision for 3 years, power cost, etc. The closure cost will

be updated with respect to WPI.
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As per the guidelines, the closure cost for opencast mine will be s* lakhs per

hectare (at WPI of August 2009) of total project area and this rate will stand modified

based on the whole sale price index as notified by Government of lndia from time to

time.

Monthly Wholesale Price lndex on August 200g
Monthly Wholesale Price lndex on March zAp

(lndex=I00 at Base 2011-1Zl

Mine Closure cost on'August 2009 as per MoC
Mine Closure cost on March 2012

. Transformed to 2011.12 base (6x156.1/1"29.6)

. Monthly Wholesale Price lndex on August 201g. : 120.0.
Monthly Wholesale Price, lndex on September 2019 : 120.1

(0.1 increase in same months of previous year)

(WPl has been obtained from the official website of Office of the Economic
Adviser to the Government of lndia, ministry of Commerce and lndustry for,,A1l
commodities". website address: http://eaindustry.nic.in/display_data.asp)

Mine closure cost/ha (Septembe r 2A1B, ZO11-12 Base) = Rs.g.679627 lakhs/ha

Total Project area involved

17 227 X (120 11100)l

:4742.877 Ha
Total Mine closure cost (as on september 2018) : Rs.41,166.40 lakhs

Amounts of Escrow Account of the three mines (till 01.04.20,18)

Lakhanpur OCp: Rs.10, 117 .38 Lakhs

Belpahar OCp: Rs 11,S95.14 Lakhs

i$rInCl
t

iii

Balance amount.of Mine Glosure Cost: 17,40S.S9 Lakhs

PHASING OF MINE CLOSURE COST

As per the guidelines, the annual closure cost has been computeti i.i iri].ii tr urr, I

the totai project area at the above mentioned rate and dividing the sanre iiy llr, r.!rlrr,.
life of the iline in years. An amount equal to the annual cost is to be cigglc;:,rii ri r.,ri li

year throughout the mine iife compounded @5% annually.

Estimated Balance Mine closure cost (September 2018) : Rs. 1T,40s trt) t,rt".tr.:

Life of the mine :41 year,

Annual amount to be deposited with the Coal Controller in the .l't yean Rs.4l4 fr.i t.rktr::

A:yl dT:'t .yrn t f-or balance life @ 5% compounding rate rs crv(:n tlp,,l:r[,],
!: l

i 't!.1.|^'"lichapter-18, page - 22
In h fr.ln -i Aa I Oa

Lilari OCP.

Totai

Rs. 2,048.29 Lakhs

Rs.23,760.81 Lakhs

: 129.6

: 156.1

: Rs.6.00 lacs/ha
: Rs.7.227 Iacs/ha

0cnurl
gqs.w:

Ref. H+. 3{S1 1 JiX:}?e*$"{'':Atll Ct.07,*!,2C1 S
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Table 18.8

2018-19 is considered as Yr-I
Year Mine closure cost (Rs. in lakh
Yr-1 424.5300

Yr-2 ' 445.7565

Yr-3 468.0443

Yr-4 491.4465

Yr-5 516.0188

Yr-6 541.8197

Yr-7 568.9107

Yr-8 597.3562

Yr-9 627.224

Yr-10 658.5852

Yr-11 691.5'145

Yr-12 726.0902

Yr-13 762.3947

Yr-14 800.5144

Yr-15 840.5401

Yr-16 882.5671

Yr-17 926.6955

Yr-18 973.0303

Yr-19 1021 .6818

Yr-2Q 1072.7659

Yr-21 1126.4042

Yr-22 1182.7244

Yr-23 1241.8606

Yr-24 1303.9536

Yr-25 1 369.1 51 3

Yr-26 1437.6089

Yr-27 1509.4893

Yr-28 1584.9638

Yr-29 1664.212

Yr-30 1747.4226

Yr-31 1834.7937

Yr-32 1926 5334

Yr-33 2022.8601

Yr-34 2124.0031

Yr-35 2230.2033

Yr-36 2341.7135

Yr-37 2458.7992

Yr-38 2s81.7392

Yr.39 2710.8262

Yr-40 2846.3675

Yr-41 2988.6859

TOTAL 54271.8022

The present payment schedule towards Escrow Account of the three mines

individually will be discontinued and new payment schedule will be adhered to from F.Y.

2018-19, subject to approval of the Board of MCL and other statutory requirements. The

Job No 702'1e2 0?-f:i4;pter-lB, pase -23
Mining Plan lirr l.akhanpur-Belpahar-t itari Ot P {.10 MqJi Sep 2OlB1 _\. i_!2lr:t,.-r ,_.... *.J .]



irttrltlll ; ltrlfil,mine closut

letter No. 5501 1_01_2009_CpAM, Dt.7/1t2[1g
Ministry oriotio*

18.6 FINANCIAL ASSURANCE

1' MCL will open an Escrow Account with the coar controiler organization {*r;beharf of the centrar Government) as excrusive beneficiary2' MCL shail cause payments to be deposited in the Escrow Account per yea, ;,r:;per the tabre-1g.8 The amount being deposited wi, be reviewed with srr'1,periodicity as deemed fit by the Coal Controller A copy Board Resoirrtrr,ir

;rt#: ,aPProval 

of Minins ptan inctudins ctosure ;; ;;:: 
';l

3' Mining will be carried out in a phased manner initiating afforestation/recrarrr;rrrririwork in the mined out area of the first phase whire commencing the mrnrr(, rri *r.second phase i.e continuation of rnining activities from one phase rr, !lr,,indicating the seuuence of cperations depenciing on the geo-mining ccnrjrf ;, ,ri.. 
'Jthe mine' Up to 809/" of the total deposited amount incruding interest,{.{ir;;1,ir 
;rthe EscRow account may be released after every five years in rin. wrrr iJr,periodic exarnination of the crosure pran as per crause 3.1 0f the Arr(,\,r1, i r

,.l:;:r,"# 
*:^':::nt reteased mav be equar to expenditure i,* ,,,i(.(r ,,,rmrne crosure in past five years or BO%whichever {:,. it,..., i,,,balarrce amount at the end of the finar Mine crosure may be rereasr_.i r, , r,"r;, i i,compriance of a, provisions of crosure pran dury signed by McL tc *:i , .ii, , i rir risaid closure of mine compiled all statutory rules, regulations, order:, , r. r, ,, i ,, ri .centrar or state Government, statutory ornrr,rr,,*".1 court etc. a,-,rr rirrr,. , , r i,r,. ;by the Coal Controller. 

'v' vV(rr t stu' allri rllrlr''

4. An Agreement ouflining detailed terms and
Account shall be

bank in order," JJ:;"t:,1;;:.'n"

conditions of operatrnr; ilrt. I ..r 1,,i,,

Coai Controller and lltt, i,iiri...iii,:;r

18.7 RESPONSIBILITIES 
OF THE MINE OWNERS

1. lt is the responsibility of MCL to ensrJre rher rh^ ^-^
in the mine crosure 

lran 
;;;,;;;ffj:::ni:T:ffi:,ff;:;,. 

,; :*, ,,,, , ,,

m.p;tsffi;,il,ijt4nL,i;;i;il;'^&#

*



ffiftIcl
carried out in accordance with the. approved mine closure plan and final mine

clos.ure plan.

2. nllCt ,nrtt submit to the Coal Controller a yearly repo( before 1st July of every

year setting forth the extent of protective and rehabilitative works carried out as

envisaged in the mine closure plans.
. r,.,.-.

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 inatt Oe submitted to the Ministry of Coal',{ur final approval at least five

years before the jntended final closure of the mine.

18.8 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

on compliance of all provisions of Closure. Plan duly signed by MCL to the effect

that said closure of mine complied with all statutory rules, regulations, orders

made by the Central or State Government, statutory organizations, courtetc. and

duly certified by the Coal Controller. This will also indicaie the estimated

' extractable coal reserves and coal actually mined out.

lf the Coal Controller has reasonable grounds for believing that the protective,

reclamation and renabilitation measures as envisaged in the approved mine closure

plan in respect of which financial assurance was givbn has not been orwill not be carried

out in accordance with 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 prior to the date of [\e order to be issued after giving an

'wfilw

opportunity to be heard.

Job No.702192
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MCL will open an Escrow Account with the coar controller organization (on

behalf of the centrar Government) as excrubive beneficiary

MCL shall cause payments to be deposited in the Escrow Account per year as
per the table-18'8' The amount being deposited wilr be reviewed with such ,"n"6,.,r,
as deemed fit by the coal controller' A copy Board Resorution against the approval of
Mine Closure cost is attached as Annexure-|.

Min ing wi t I be" ca rried out in a' phased manner in itiating afforestation/reclamation
work in the mined out area of the first phase while commencing the mining in the second
phase i'e' continuation of mining activities from one pn"." to other indicating the
sequence of operations depending on the geo-mining conditions of the mine. Up to g0%
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 clause 3' 1 of the Annexure of the Guidelines. The amount released may be
equalto expenditure incurred on the progressive mine crosure in past five yeals or g0%
whichever is less' The balance amount at the end of the final Mine closure may 5r]
released to MCL on compliance of all provisions of closure plan duly signed by Mcl, l*
the effect that said closure of mine compiled all statutory rules, regulations, orders rnar*l
by the Centra!or State Government, statutory orgrnirrtions, court etc. and duly c;t:rlrfrt:ri
by the Coal Controller.

An Agreement outhning detailed terms and conditions of operatincr ilrt. I .., ,,,.,
Account shall be executed amongst MCL. coal controller and the concuir;r:ri r,,iiil ,,,
order to give effect to this.

18.9 RESPONSIBILITIES OF THE MINE OWNERS

It is the responsibility of MCL to ensure that the protective measrirr:, { {,,rr,1ir:, , r

in the mine closure plan including reclamation and rehabilitation workr; li,iv, r,,,,,,j
carried out in accordance with the approved mine crosure plan and firr;rr r*rr.., i,, i,,.
plan.

General Manaool I

gq.S.r,a,arrili{ *
gcl, Lakhanpur Arr:
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MCL shall submit to the Coal Controller a yearly report before 1st July of every

year setting forth the'exteni of protective and rehabilitative works chrried out as

envisaged in the mine closure plans.

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.

.

18.10 PROVISIONS OF MINE CLOSURE

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 ctosure plan have been carried out by the

mine owner for surrendering the reclaimed land to the State Government concerned.

The balance amount at the end of the final Mine Closure may be released to

MCL on compliance of all provisions of Closure Plan duly signed by MCL to the effect

that said 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 Coal Controller. This will also indicate the estimated extractable coal reserves

and coal actually mined out.

litf,e Coal Controller has reasonable grounds for believing that the protective,

reclamation and rehabilitation measures as envisaged in the approved mine closure

planin respect of which financial assurance was given has not been orwill not be carried

out in accordance with mine closure plan, either fully or padially, 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 prior to the date of the order to be issued after giving an

opportunity to be heard.

Job No.702192 '-18, Page - 27
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Forimplementingthemineclosureactivities,thefollowingorganizationalstructurehas

been ProPosed:

Director (Tech)

Land
reclamation &

EmPloYee

Redistribution

Plantation &

dismantling of

civil structures,
environmental

monitoring"

Environmentalmonitoringforthreeyearsafterclosureofminewilillii.lj]l'I

out to evaluate the envii-onmental quality of the area' lf need be propci r!'.,: r'i'

measures will be taken up after evaluating the environmental quality The 1r't'l f i

have been provrcled rn the cost estimate' Before closure of the mine l' : I

prepare survey and disposal report and the same will be submittec li' i'' '[ ] I i

acceptance.

Jobr No 702"192 
': ' | 'Chapter-18' Page - 28
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Chapter - 19

MANPOWER

19.0 INTRODUGTION

Manpower for OB removal, coal extraction together with common services and

land reclamation considering 330 working days and 16.5% absenteeism in a year has

been estimated for all the variants. Office and allied functions shall be computerized.

Security, canteen and some other services are pioposed to be hired, as decided by

MCL. Modern communication facilities shall be adopted.

Total existing manpower as on 01.04.2017 of the three mines, viz. Lakhanpur

OCP, Belpahar OCP and Lilari OCP is 1740. Additional manpower requirement has

been assessed based on the balance workload.

Details of existing manpower as on 01.04.2017 is given below:

Sl.No Name of Mine Exec Monthly
Rated

Daily
Rated

Total

I Lakhanpur OC 56 228 621 905

2 Belpahar OC 46 192 407 645

3 Lilari OC 21 51 118 190

Total 123 471 1146 1740

19.1. ADDITIONAL MANPOWER

The company has decided to engage contractual mining for additional load of

coal and OB. Except for CHP, Washery and Security, departmental manpower for the

integrated project will be same as above. However, an estimate has been prepared

assuming deployment of large size new equipment for production of 40 Mty. $dditional

Manpower assessment is given below in table 19.1.

19. Paoe - 1

Job No.702192
ocP (40 Mty), septembor2018 W.tfr.fA;Aut{r t*h

MCL , La An,; n irut Arf t
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REQUIREMENT ON VARIOUS WORKING HEADS

Table - 19.1

Additionat M

,

{

1

i

a
Sl. No. Particulars TOTAL

l

gz0 --
942 ---

-10 -- l

4249 i

1 UB

Coal-...-------.--....---.---

Tommon--
Land reclamation

2

3

4

Total

i

I

i
I

I

I

I

,1

,l
ll

I.I

. ,l

li
I

.l

' .,i
llt
ltl

Chapter-19, paqe - 2Job No 702192--- ^IaE 'Mining Plan and Mine CIosur) plan for Lakh
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Mahanadi Coalfields Limited

(A srbsdiar! o! C@l lndia Lieted)

ArPo- Jagruli Vihar, Bda. MCL
Dist. Sambalpur - 768020 (Odisha)

CiN: U101 02OR19S2GO|00303A
TeleFax No. 06632542977

Email id: 6ecymcl@9oil-cm
Webslle: w.mahahadigoal.in

Ref. No. MCUSBP/CS/BD 2OslExctlz}t el ?S$ Date: 31.10.2018
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The Board deliberated on the proposal in detail. The D(T) P&P explained that in

2010 llT, Kharagpur were asked to propose an alignment for constructing a coal

corridor with arterial roads connecting to the stockyards. Basing on their

recommendations tenders were called for and wgrk orders \rere placed. 3ut the

agencies did no1 execute the jobs because of which the contracts u,ere terminated.

Subsequently, the Board approved awarding of fresh work orders for construdin_o

the Coal Conidor on a fresh alignment and the job is pmgressing well with almost

70olo compieted so far. HoralEver, the arterial roads also need to b€ aligned and

constructed for which the present proposal has been brought.

During deiiberation, the following queries were raised:-

a) What is the possibility that there will not be any further change in the alignmept of

the proposed arterial roads?

b) Has any Extemal Organization sludied the curent alignment?
-c) lf i,rlork is staned at a time in seven Areas, will it lead to severe disrupiiorr in

dispatch I transportation of Coal.

Replying to the queries, Director {T/P&P) assured the Board that

a(lntemal MCL Team has studied the alignment of the anerial mads and confirmed

that there will not be any change in its alignment.
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(a) As rre are having internal expertise, extemai agenriies wre ioi calkrii for thrs
ourpose in fact' the coar cofridor, vlhich is under construction rras tleen taken up
as pcr the alictnmeni.lrawn up by tlre inten-lal team and nct the one fp.ram.neldea
Ll rr i ,rl,ar.,gi ur

tc) ruiher hu slarico tr,3l srmu,iarre ,,is consl_uct;of oi lh{- rr)f,c at seve-. a:ebs
will not affec.i the current transpoitation and dispatch from the A!,ea.
Based on th{: atssurance r;iven, the Bo3rd approvedihe pr.pcsai for san{lti.rn ol lo*.ai
project cosl oi Scheme and Estimates fcr ccrnslruction of int.imai mine ccal
transpr-]da'tion roads rn Tsrcher coarllerds at Hingula ocp, Balram ocp, Bharalp;.
OCP, .laqannatir t)Cp Ananta OCp, Bht_rlran.s*ari OCp.iird Linaarai OCp c: i.,ir.-.,
1.)i ;i tot;ti pr.)j€]ii., cosi ai ils. 241,ti9,[)1../66.9i, (F].pees I\r0 Hijndred Foi! i ).,
Oroic Si):Ty l.Jine Laklr One'iholrsand Sev,err l-lundrecl St)1y Sjx anaj Dar.iLa Ni,j,:r,.
Sevr:ll o;ti., as ari irrdeprrrdartrl sah|nte \.{trl !}ravision ol t,Irrl jrlnr Ihi; Dirrii i

ilxitlllrze,j ilni: lrl frre;,ilruS af ,: u(pLl sclrel;rr_s is r,cr t,, ,_lc13jlg br:rljgil ..;l i i,,,
3genda nole.

The Board deiiberated on the proposal irl detail and hased on the clarjficarions rt1,:r; rt
and facis brought out in the agenda note, approved the Mining plan and L4in* i.ti.,..,r,,..
Plan Lakhanpur-Berpahar-Lilari rniegraled ocp (40 MTy) with esrimatec mrnt:. ,,! ,r .,,,
cost of Rs.54271.8021 lakhs compounded @ S% annually for 4.1 years .i:.. iii,, if,i,
details orought oul in the agenda nole.

Approval tor Mine Closure Status Report of Basundhara JEast) OCp.

The Board deliberated on lhe proposal in detail and t)ased on the ciarifrc:rlr.r ,.: .,rr ir: i

andfactsbroughtoutintheagendanote,approvedthemineClosurcel.,t,:r:.::,.,:t 
.,,

Basundhara (East) OC as per the details brought out in the agenda nr)t,:)
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