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CHAPTER-I

INTRODUCTION

INTRODUCTION

The Singrauli Coalfield, comprising of 2 separate sedimentary domains,
covering an area of about 2202 sq.kms. is bounded by Lat 23°47°00” & 24°12°007"N,
Long. 81°48°00” & 82°52°00”E. The north-eastern part of the coalfield, called
Moher Half Basin has no well defined southern boundary. However, the post Talchir
formations cover an area of 312 sq. kms. The main basin has approximately 1890 sq.
kms. but again southern and eastern boundaries are yet to be demarcated. The Moher
Half Basin lies in Sidhi district of Madhya Pradesh and about 80 sq. kms. lies in
Sonebhadra district of Uttar Pradesh. Main Basin is spread over Sidhi, Surguja and
Shahdol districts of Madhya Pradesh.

A Feasibility Study of Singrauli coalfield prepared by CMPDI in

collaboration with the then Soviet Experts in 1974 identified Nigahi Opencast
Project with a rated capacity of 10 Mtpa.

FR FOR NIGAHI OENCAST MINE (4.2 Mtpa)

Based on the Feasibility Report of Nigahi OCM (14 Mipa) prepared by
erstwhile Soviet Experts with the participation of Indian specialists, FR for 4.2 Mipa

was prepared and sanctioned by Govt in Nov 1987 for a capital investment of
Rs 462.39 crores.

EPR FOR NIGAH! OCP (10.0 Mtpa)

Expansion Project Report for 10.00 Mtpa capacity was prepared in November,
1994 by CMPDI, RI-VI and submitted to the Govt. for its sanctioning. The above
EPR had been sanctioned by the Govt. in July, 1997 for a capital investment of
Rs.1846.49 crores.

EPR for Nigahi OCP (15.0 Mtpa)

With the sanction of additional two units of 500 MW each for VSTPS-III,
there is additional coal demand for 2006-07. To meet the above demand. it is
proposed to expand the existing Nigahi Project from 10 Mtpa to 15 Mtpa.

EPR for Nigali Opencast Project (15 Mipa)
Page No. 1-]




The EPR for Nigahi OCP with an incremental rated capacity of 5 Mtpa
(Expansion from existing 10 Mtpa to 15 Mtpa) had been prepared and submitted
(Vol.-1, Executive Summary) in the month of March’2005 for total capital investment
of Rs. 2648.87 crores and approved by NCL Board in the same month.

The Detailed Project Report with the following two options:

Option — 1 , Total Departmental Variant

Option — 11, Additional Shovel-Dumper OB Outsourcing

had been submitted in the month of January’2006 along with Draft PIB Note.

Since then the EPR had been updated in the month of June’2006 for total
capital investment of Rs. 2806.33 crores and again in the month of January’2007 for
total capital investment of Rs. 2843.43 crores on incremental basis for both the
options. The cash-flow analysis with and without expansion has been worked out and
presented in the EPR for both the options(Base Date-January’2007). The PIB Note
had also been updated and submitted accordingly.

As Nigahi is an existing mine and linked with Vindhyachal STPS (3260 MW)
of NTPC, there will be mixed working with outsourcing options, which may create
operational problems. Considering the large volume of works. large size of
equipment, litigation problems etc. with outsourcing options, Option — 1, total
departmental variant was recommended for Nigahi Expansion Project although, the
project is not viable with departmental option. As the financial IRR at 85 %
production level is less than 12% (9.33% for incremental coal production of 5 Mtpa
and 11.38% for total production of 15 Mtpa). FSA with NTPC will be required to pay
the desired selling price to yield 12 % IRR at 85 % production level for departmental
operation. As the project is financially viable with Option-1l with incrementa
adg:i}i_or_qu capital of ﬁ_s. 259.40 crores only. the PIB ‘held on 6™ January’2007
Tecommended_ OptionIl for total capital investment of Rs. 2078.01 crores (Partial
OBR Outsourcing) i.e. additional shovel-dumper OBR to the tune 0f<18.00 Mm3

required for incremental coal product.'io’n“of 5 W]tpa EH outsourcing for whole fife of

o = e

“the mine.
-,,nf—aa-;-:—e&a:ﬂf.
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EPR FOR N!GAH*SPENCAST PROJECT (15.0 Mtpa)
MONTHLY & ANNAUL RAINFALL DATA OF JHINGURDAH RAINGAUGE STATION (IN MM)

Table No.-3.1 N
YEAR | JAN | FEB | MAR | APR | WMAY | JUN | JUL | AUG | SEPT } ©OCY | NOV | DEC | TOTAL
1972 11.20 | 38.00 1.680 41.40 | 100.30 31320 | 13680 | 6290 | 3800 | 74430
No. of Days 1 5 1 3 8 0 9 15 6 2 50
1973 1.40 | 3230 1480 | 2550 | 131.90| 19890 | 26580 | 9830 768.90
No, of Days 2 4 1 4 13 11 18 7 €0
1974 240 | 750 1100 | 1310 | 2500 | 32080 | 236.00 | 238.10 | 22.40 3.70 560 | BB5.ED
No. of Days 1 1 2 4 4 20 14 4 2 1 1 52
1975 21.30 17.60 107.10 | 400.00 | 739.20 | 137.30 | 118.30 1540.80
No. of Days 8 5 g 18 23 13 2] 85
1976 900 | 1710 | €680 | 31.10 €400 | 36260 | 42180 | 31880 0.00 1233.30
Mo. of Days 1 1 1 4 4 21 21 11 64
1677 7.20 5.50 27.20 B.20 417.00 | 573.40 | 28200 443 60 61.10 23.00 1848.20
No. of Days 2 1 3 3 12 23 14 15 3 4 80
1978 2010 | 190.50| 63.20 20910 | 45590 | 336.00 | 76560 | 3600 | 1400 | 12.70 | 2193.10
No. of Days 1 7 4 10 21 23 15 2 1 1 B85
1973 47.00 | B840 | 150 | 4.80 9660 | 171.00 | 227.00 45.80 26.80 711.90
No. of Days B 4 1 2 B 16 12 & 3 ]
1980 1.60 | 1040 | 2440 220 | 56860 | 32340 | 41780 | 23370 19.00 | 1601.10
No. of Days 1 2 3 1 12 23 28 13 2 85
1281 25.40 2710 | 5760 | 640 | 18060 | 32100 | 17850 | 14580 2.30 944,80
No. of Days 1 2 2 1 4 22 14 g 1 56
1882 69.30 | 1420 | 5540 56.20 | 238.50 456.50 43 20 4.60 2180 | 99170
No. of Days 3 2 4 4 i6 28 10 2 1 70
1983 1.50 4090 | 66.80 | 26830 | 203.00 | 32460 | 46.20 960.30
No. of Days 1 2 2 19 15 20 3 62
1984 50.10 | 81.20 16.70 | 156.20 | 32460 | 533.30 | 119.00 | 27.50 18.30 | 1326.90
No. of Days 4 7 2 11 14 21 10 & 1 75
1985 68.50 680 | 400 320 | 10120 | 33150 | 49010 | 23820 | 3390 1278.40
No. of Days 2 2 1 1 7 21 16 13 3 66
1986 87.50 | 1110 | 1550 | 280 | 13870 | 14880 | 277.10 68.50 41.70 74.20 | 866.00
No. of Days 6 1 1 2 10 14 16 7 2 4 63
1987 14,40 25.40 1060 | 31190 | 45680 | 55080 | 97.00 1467 .10
No. of Days 2 L 3 10 10 15 4 45
1988 2770 | 480 | 400 376.00 | 493.00 | 117.00 85.00 28.00 113550
No. of Days 3 1 1 10 10 13 4 1 43
1989 31.00 291.00 | 33840 | 24210 | 17690 3380 | 880 | 112200
Nao. of Days 8 15 i6 12 10 1 2 £4
1980 6490 | 29.40 61.20 | 22700 | 26060 | 173.00 | 207.70 5.20 1028.0C
Mo. of Days 3 1 3 18 18 18 15 1 77
1991 11.00 | 31.00 | 52.50 26.00 | 141.50 | 141.00 | 666.00 | 258.00 | 17.00 1344.00
No. of Days 2 2 4 2 5 7 22 15 3 62
1992 2670 | 27040 | 573.40 91.50 58.60 1021.80
No. of Days 4 17 19 10 3 53
1993 320 | 21710 | 29780 | 297.10 | 39430 1108.50
No. of Days 1 19 18 19 12 59
1994 6.80 | 1260 | 306.80 | 220.40 | 34060 | 220.30 1107.50
No. of Days 1 1 21 16 24 15 78
1995 1960 | 34090 | 3680.80 | 30070 | 21050 1232.80
No. of Days 1 16 17 15 10 59
1996 18.90 | 397.80 | 41430 | 18060 | 22130 1232.90
No. of Days 3 20 26 14 16 79
1987 18.40 | 12.30 195.70 | 22180 | 265.30 205.60 81.40 2320 | 10.30 | 103410
No. of Days 3 2 14 14 20 16 10 4 2 85
1988 4700 | 41.40 | 1910 | 2230 | 4060 | 11650 | 27930 | 469.60 207 .40 | 38.20 1281.40
No. of Days 3 4 3 3 2 7 1 18 11 1 62 3
1558 16.00 | 268440 | 53200 | 321.40 | 45010 | 137.60 1741.50 !
No. of Days 2 13 17 21 1€ 5 74
2000 7.20 1030 ! 15680 | 373.00 | 77.20 34610 | 5860 21,50 | 1051.70
No. of Days 1 1 8 1 5] 12 i 1 51 |
2001 10.30 1120 | 12.80 | 4850 | 303.20 | 505.10 | 17.50 908 .60 '
No. of Days 1 2 2 3 13 16 2 39 |
2002 37 40 2230 12250 | 126.50 | 44090 283.90 44 50 3.20 1081.20 fil
Mo, of Days 3 3 6 i 21 12 2 1 55
2003 3.20 | 93.90 50.10 161.70 | 264.30 | 301.30 50170 92 40 10.30 | 147890
No. of Days 1 € 2 14 18 22 23 7 2 95
2004 13.90 6.40 15.20 200 197.60 | 350.00 43810 10430 7.20 1154 70 .
No of Days 3 2 3 1 16 20 24 & 2 77 {

EPR for Nigahi Opencast Project (15 Mtpa)
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4.1

4.2

CHAPTER-IV

GEOLOGY

Regional Geology:

The Singrauli Coalfield, the northern most member of the Central Indian
Coalfields, is composed of two techno-sedimentary domains viz. the western part. |
covering an arca of 1890 sq.km known as Main Basin and the northeastern part, covering
an area of 312 sq.km known as Moher sub-basin. These two basins are separated by a
high basement trending NW-SE. Moher sub-basin is the most promising area and. at
present, mining of coal is confined to it in Singrauli Coalfield. Nigahi OCP is located in
the south central part of Moher sub-basin.

The general stratigraphic sequence of Singrauli Coalfield (as per GSI, 1977) is as
follows:
Table 4.1
General Stratieraphic Succession, Singrauli Coalfield

Age Group Formation Lithology Thickness (m) i
Cretaceous Intrusive Dolerite dvkes and sills Not estimated !
Upper Triassic Upper Mahadeva Coarse grained, ferruginous sandstone with | Not estimated

Gandwang bands of shale, clav and conglomerate i
Lewer Trasug Lower Panchet (7) | White. greemish white and pmk mrcoceocs, | Notesumaied i
Gondwana medium to coarse grained sandsiones with red |
beds, greenish  brown sy shales  and
conglomerates
Upper Permian Raniganj Fine grained sandstones and shales with ceal | 215-403
scams
Middle Permiun Barren Very coarse grained ferruginous sandstones, | 123-300
Measures green clay and shales
Lower Permain Barakar Medium to coarse grained sandstones, shales. | 325-600
‘L clays and coal seams
Upper 72 Talchir Tillites, sandstones, siltstones. needle shales 75-130
Carboniferous (7)
=mmmmememmmmmmmoo= Unconformity---- -
Precambrian | Phyllites, quartzites, schists and gnei

The general strike of the beds is more or less east-west except in Block-B in the

west and Bina & Kakri blocks in the east where the strike is nearly north-south. The beds |

have a corresponding centripetal dip. The amount of dip in general is about 2 to 3 degree.
However, higher dips of about 8°-10° have been observed in the castern part of the basin.

Exploration:

The area was regionally explored by GSI in 1958. IBM also drilled 68 boreholes

in this area. Later on, CMPDI carried out detailed drilling in phases in and adjacent to the |
mining blogk. Total number of boreholes drilled in Nigahi Block and meterage drilled |

(agency wise) are furnished at Table No. 4.2.

EPR for Nigahi Opencast Project {15 Mtpa)
Page No.IV-
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Table 4.5.1.1D
Hardgrove Grindability Index

Sample type Hardgrove Grindability Index’ "
Bces 55-65
1100 51-76

Table 4.5.1.1E

Long flame parameters

On dmmf basis
VM% Gross CV in k.cal/kg Moisture% at 60% RH & 40°C (i
354-414 7334 — 7806 6.7-13.1 | (1

Table 4.5.1.1F
Ash fusion temperature range | !

Sample type Ash fusion range (at MRA) © C _

IDT HT FT n

Bes 1180 - >1400 1320 - >1400 >1400 | |

1100 1250 - >1400 1310 - >1400 >1400 Iitd

fiig

ik

|1

Table 4.5.1.1G it

Chemical Composition of coal ash (it

Sampl | Si02% | Al203% | Fe203% | TiO2% | P205% | MnO% | CaO% | MgO% | SO3 | Alkalies |‘ |

¢ type Y by diff. i

Bes | 6031- | 2542- | 277- | 179- | 039- | Trace | 02- | 614- | 009-] 092- & |

6267 | 29.14 5.99 1.92 0.52 2.17 127 | 052 2.29 il

00 | 59.88- [ 2542- [ 277- | 170- | 039- | Trace- | 02- | 0.14- | Trace | 0.67- it
6267 | 29.14 8.98 1.96 0.86 002 2.17 127 | -052 | 260 I

4.5.1.1.1 Observation :

From above data, it is observed that the coals are of low rank, high volatile, non-coking
and bituminous type. Also it is found that Turra seam satisfies the stipulated parameters .
of long flame coal. The seam is, therefore, expected to be more reactive towards i ignition i‘
and combustion and burn faster with luminous long flame resulting in high heat transfer i
rate. l
|

i

|

4.5.2  Purewa Bottom Seam -

Purewa Bottom seain represents the middle workable coal horizon in the arca. The
seam incrops in the area and maximum depth of occurrence is 139 m. The seam merges
with Purewa Top seam in the north-western portion of the block. The full thickness of the
Purcwa Bottom seam including all dirt bands varies from 8.80 m to 14.70 m.

Roof of the seam is generally composed of medium to coarse grained sandstonc
with occasional shale/clay bands. Immediate floor is also marked by fine to coarse
grained sandstone and at some places by grey shale. |

EPR for Nigahi Opencast Project (15 Mtpa) |
Page No. IV-5
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Table 4.5.3.1E
Long flame parameters
On dmmf basis

VM% Gross CV in k.cal/kg Moisture% at 60% RH & 40°C
(on mineral free basis)
39.6 - 50.9 7091 = 7617 9.5-14.5

Table 4.5.3.1F
Ash fusion temperature range

Sample type Ash fusion range (at MRA) °C
IDT HT FT
Bes 1200 - 1210 >1400 >1400
1100 1230 - >1400 1330 - >1400 >1400

Table 4.5.3.1G
Chemical Composition of Coal Ash

Sample | Si02% | Al203% | Fe203% | Ti02% | P205% | MnO% { CaO | MgO% | SO3% | Alkalies
type Yo by diff.
1100 59.9 - 20.7 - 2.84- 1.8 - 0.2 - Trace - 1- 0.84 - Trace- | 2.02-2.8

61.14 | 28.24 122 188 | 0.44 0.04 203 |14 0.43
453.1.1 Observation:

Like other seams, the coals of Purewa Top seam are low rank, high volatile, non-
coking, bituminous type. It is seen that unit volatile matter and moisture content on
mineral free basis conform to the laid down parameters for long flame coals. The
average gross calorific value on dmmf basis, however, is lower than the stipulated range. |
Therefore, Purewa Top seam does not strictly conform to the stipulations for long flame |
coals.

454 Purewa Merged seam :

Purewa Top and Purewa Bottom seams have merged together in the western part |
of the area to form a thick combined Purewa Merged seam. For all practical purposes the |

parting line of 1 m between Purewa Top and Purewa Bottom seams has been taken as the
line of merger. The parting mainly consists of medium to coarse grained sandstone with
sandy shale, shale and carbonaceous shale at places. The parting between this seam and
underlying Turra seam ranges from 55 m to 70 m.The seam does not incrop in this block.
The maximum depth of occurrence of the seam is 168 m.

The thickness of Purewa Merged seam including all dirt bands varies from 17.57 }

m to 27.50 m. Its effective thickness, in general, varies from 18 to 22m.

EPR for Nigahi Opencast Project (15 Mtpa)
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On the basis of inter-spacing of drill hole data, the estimated coal reserves have
been placed under proved category.

The coal volume has been ascertained by measuring the area between successive
isochore lines, drawn at 1 metre interval. The specific gravity has been calculated for each
seam using formula Sp. gra = 1.28 + 1% of ash content. The gross coal reserve has been
estimated by multiplying effective coal thickness and specific gravity with the measured
arca. A deduction of 10% has been effected from the gross reserves for unforesecn
geological variants to arrive at net proved reserves. Coal reserves have been estimated
within vertical walls of the block boundary.

The seam-wise total net proved reserve of coal excluding dirt bands of > 1 m
thickness in the area is summarized in Table 4.6.

Table 4.6
Seam-wise net geological reserves
Coal Seam Proved reserves as per | Proved reserves as per | Total Proved reserves in
GR on Nigahi block, | GR on WNigahi North | Million Tonnes in the
July, 1981 Extn. block, March, | area, considered for
(in Million Tonnes) 2003 (in Million Tonnes) | Nigahi OCP (135 Mtpa)
Purewa Top 31.64 12.63 44.27
Purewa Bottom 81.76 25.06 106.82
Purewa Merged 22.42 86.52 108.94
Turra 191.38 110.30 301.68
Total 327.20 234.51 561.71
4.7 Overburden:
4.7.1 Nature:

The Nigahi mining block is covered by rocks of Barakar Formation with a thin
cover of soil and alluvium. The cover of soil and alluvium is underlain by weathered
sandstone and clays. The rocks underlying weathered mantle consist mainly of sandstone
of varying grain size. Kaolinised felspar is usually the cementing material. There are
about two to three caly bands above Purewa Top seam. The strata between Purcwa Top |
and Purewa Bottom, and Purewa Bottom/ Purewa Merged and Turra seams are largely

composed of medium to coarse grained sandstone.
4.7.2  Inseam burden:

Dirt bands of 1 metre and above in thickness are mostly composed of shale and
carbonaceous shale. In Turra seam, dirt bands of 1 metre and above in thickness are rarely
present.

EPR for Nigahi Opencast Project (15 Mtpa)
Page No. IV-12



Methodoloey for overburden estimate:

The volume of overburden has been computed by deducting the total coal volume
from total excavation volume. The total excavation volume has been computed by
subtraction of the Turra seam floor grid from the topography grid and multiplying with
area. Like coal reserves, the overburden volume has been estimated within vertical walls.

The maximum depth of excavation is 275 m.

Summary of coal reserves and overburden estimate is given in Table 4.7.3.

Summary of coal reserves and overburden estimate

Area Net coal reserves in | Volume of total | Stripping ratio in
Million tonnes (For coal | overburden in { m*t of coal
excluding >1 mdirt band) | mm’

A) Nigahi block 327.20 984.18 3.01

B) Nigahi North Extn. block 234.51 831.44 3.55

Total Nigahi OCP (15 mtpa) 561.71 1815.62 3.23

4 7.4 Depth of excavation:

The maximum depth of excavation is around 275 m. Bulk of the coal reserves
(about 95%) fall within 250 m line.

4.7.5 Mining activity:

All the three coal seams namely Turra, Purewa Bottom and Purewa Top are under
extensive exploitation in the block. The coal reserves and volume of overburden
mentioned above are for the entire Nigahi Block including the excavation carried out so

far.

4.8 Physico-mechanical properties:

The physico-mechanical properties of the rocks were determined from the cores of
borehole CMSN-42, 45 & 47 and the following properties were determined.

Uni-axial Compressive Strength:

The uni-axial strength ranges between 9.5 to 247 kg/cm?. For the medium to
coarse grained sandstone, and for fine grained sandstone and shaly sandstone, it ranges

between 55.0 to 267 kg/cm?.

EPR for Nigahi Opencast Project (15 Mtpa)
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CHAPTER-V

MINING TECHNOLOGY

5.0 DESCRIPTION OF THE MINEFIELD

Nigahi Block is located in the North-eastern part of the Singrauli Coalfield and
has the following dimensions (along Turra Seam floor):

- along the strike -3.5Km.
- along the dip -3.4 Km.

Existing Jayant Opencast Mine lies to the east of the block and Amlohri to the
west. The terrain of the opencast mine field represents the hilly plateau with RLs of
400m to 500m above MSL and which comes abruptly to a plain of +300m in the
Turra seam incrop region.

The incrop of Purewa Bottom seam lies on the face of another small
escarpment on top of this plateau. Top levels of the escarpment come to about 455m
and lower ones vary from 405m to 415 m.

The drainage is controlled by many seasonal nallahs with southerly flow in a
major portion at the minefield.

Three coal seams Turra (14 m — 18m), Purewa Bottom Seam (11m ~ 12m) and
Purewa Top Seam (7m —9m) are proposed to be mined. In the northern part of the
minefield, Purewa Bottom and Purewa Top seams merge together to form Purewa
Merged Seam (22-24m thick). The seams are dipping 2° to 3 ° northwards.

The thickness of the overburden overlying the seams vary from 10m to 95-
100m. The parting between Turra & Purewa Bottom seams is 55m-60m and Purewa
Bottom and Purewa Top seam is 0-28m. The stripping ratios range from 3. Om’/t in
the extreme western portion of the minefield in the region of Turra seam incrop to 5-
6 m’/t along the northern boundary of the opencast mineficld.

5.1  MINE BOUNDARIES:

5.1.1 Mine Boundary delineation

The boundaries of the Opencast minefield have been fixed as follows:

Southern Boundary has been fixed in the incrop zone of Turra seam taking into
account the economic cut-off ratio as 10:1 (OB:Coal).

EPR for Nigahi Opencast Project (15 Mipa)
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{ __ T -A TON 981
(vdipy § 1) 1aloag psvouady nSiN 108 Yo

i i

.. | 2%9L°0 WLIS PATIDPN AN
%6L°0 weag doj emain]
%8L0 WedS WOoNOg MmN |

i %960 Weds v,

IAO[OQ UDALT ST Weds
JUDIDJJIP 10} JOOI PUB I00[J WEIS JB O YHM uoneunuejuod jo adeuadiad ay |,

| (4% €8 £s S [EloL
[£0D JO UONE}

- . - - -1odsuer] 7@ Supeo|

‘suotjesado

_ Lo L0 L0 L0 | Bunseq Suunp sassoT

weag pasoN |

EMAIN 10} punosd 3uy
-YI0M 2U2Q-qnNS [B0D JO
- . - Surwwy Sunmnp sasso|
weag ern |

m 10y adofs youaq [BOD JO

- - - ¢'0 | Surmwin Suunp $asso|

_ _ "SpUBq MIp JO UOHJRIIND

___ IR 0°¢ 3T - 2ATID2[3S SULINp $3SSO

m “ L0 ¢z vl 01 I00[J WRAS ) Ul SISSO]

L0 €T vl €1 "JOOI UIBAS 9} Ul SISSO]

L ‘Biojy emomy | dop emamd | ‘pog emamd | eLn]

i (94)s9ss07] Teuonerdd S2SSO JO SWEN
m_ -1 MO[2q

U2AIS S[ge) 2} UT pazurewwuns ST 1YeFIN 10] sasso] [euonerado asmuess a4 |

GcmwNﬂmew—-OU pue $3s507] wﬁ—:-z il ™

“100(01 RSN JO UOHSNEYXD JO pua 2y} Je paurur oq 03 pasodoid st soLLieq
sl -oFeuwrip odrjns pue uonedIUNuIWod ‘podsuen o) odessed se dAIS [[im
pue juswdopadp pfa1j[eod oy} Jo duanbas pasodod oy 10§ AIBSSI00U PIAIIPISUOD
st oaotueq sty aurpy iseouad( tye3IN jo 9pIs oy woly NDO Juekel Junsixd
o yuam Krepunoq a4y e 1dox 2q 0 S1 a0efINS 2y} U0 apim w (] [ faLLeq Letodiud)
e ‘poyourw jseousdo yo Sururwr jo douanbas poydope 9y 01 BUIpIONDY

QU 1seouad() Lyo[ury Jo A1epunog :A1BpUNOE UIIISIAN

ourp] 1seouad() jueker Junsixa jo Arepunog Liepunog uiasej

‘pajoadsourd soa1asal jo Aiepunog] Arepunog WIdYRION




£-4 ‘0N 23vd
(ndipy §1) P2loid jspouad() 1yo3iIN 10/ Y4 H

-s1eak | ¢ PUNOIE PRIBWIISA U22Q SBY UL 341 JO 3ji aoueeq Ayl

‘suonetodo
Suluius Jo pu2 oyl Je pue pouad juawdojeaap Suunp ndino ul jor[s JO pold (o

‘wnuue 1od (202 JO 1A §1 30 foeded pajey (q

{(1211q WESINAURAR[ JO SIAIaS
oy Suipnjoxa) [e0d JO A SEO0Y JO SOA1SAI [B0D JQRUIN asue[eq Y], (e

:SuLIapISuU0)

ANDA AL 40 41T §'T°S

-patedaid usaq sey wnuue 1ad (oo Jo ed1N ST JO Kyoedeo paed € 10§ uorsuedxyg
WESIN 10] Y¥d Y © uonElS Jamod (UYL 1adng [eyoRAYpUIA WO} 20D JO PUBLUSP
paseaioul 24l Yum ‘MON L6 ‘Ajng ut BIpU] JO JA0D 2l Kq peuoijoues sem pue
fyoedes ediy 1 10) papuedxa sem podaragp -aseyd jsiy oy} ut Jeak Jad 1202 JO "IN
7'y Jo Ayoedes pajel © J0j L8, /AON UT PIUORIUES sem DO 1YeSIN 10 ¥d YL

¥00[q WESIN woij [e0d WOY IO edijy 41 JO uononpoid B PASESIAUD ‘e-€861
w sysieidads veipuj pue suradxy 101A0S AQ paipuIgns woday Amqrse? 4L

LADYVL NOLLONAO¥d ¥'I's

‘9007 € 1E I (W 06'6CE
10 YO PpAreuise s Suofe [209 JO IA 99'C8 paonpoxd sey jo0afoid ayr Je0d
JO VAL 10" €8 JO SIAISAI 3A0QE 3} WOL] ‘[PAOWIAI USPINGIAA0 JO WA 0T 96 INOGE
annbar [jim Yyomym 1uekef pue IyESIN US3MI2q JOLLIEQ AY) Ul SIAISSaI [BOD sjqeouIll
10 "} 0L°GL [eUOINPPE SI 21U ‘SaAISOI B|qEAUIW JO YA [0 E8Y 0 UONIPPE uj

89°¢ Go9LLT | S8'8CEl 08'LEY 10°€8Y | 6L'6ET | TTEVC _Soﬂ

6€'¢C 9198 £¥0T9 €090C | s6eve | 1L8T1 | vl 1sed
L6 61056 y'81L LL1€T | 9v6g | 80111 | 86'LLI 1SIM
_|Gb.,5 o) | sueil Ag dAd 101, | ememd | BUML
| ¥S (Cu)go TN) 180D uomes

40 40 ANNTOA ¥ SIAYISTY JTaVANIN
4O INFWILVY.LS AISIVININNS

“1"C’ON 9]QE.L Ul UAAIG s1 Oled Surddins pue gQ JO SWIN{OA SE
oM se auw jsesuado Jo sauepunog ) Uy A [BOD JO SIAIASI d|quaultll YL,

OTEY BUIAAING 7§ s9AIasay AIquaulA - €IS

L]




f-A "ON 930d

(ndygy 1) 192foid 1spou2dQ yoSIN 10/ YA T

%067111
%01 — Al

‘uAoXy 10) A108918)

ITA

A108a1eD Alpiqefg

Sy10

0] — woiy]
a]B2S AouOyeAp-0j0Id

oye  Xopul  ssaupieH

0¢T

SO0 UIPINGIdAQ
JO AJISUap 2WNOA

80

(o] —wo1g) Suned
doy BAMIN-lu0N0g
BM2INg  JO  SSauyMyJ

9'69-1C¢

i

0] — Wwoij
sunped wonog eaaing
-esn] Jo ssauyoy|

(o]

001-09

001-09

0L-0F

09-0%

FL91-50¢C |

PL91-50

0°06-v81

668 ¥ 1L

Juieadld

0] —uwoi]
g0 SulL|JsA0 SsawIY L,

SHO0Y 40

1]

11 m

11

11

_ 11

“uAdXA Jo A1ogaie)

—

A

1A

HIA

1A

Ki05218) AMptgRliLc]

1 _.

Y

£y<0

CF<0

11

CFS0

£ <0

Buljleadld
0] — wolj
a[Bag AOUOYRAD

X3pui  SS2UPIRE]

-0j01d

£9°1

191

¥9°1

gy

Iy
w] oldn jo spueq HIp (IMm
[e00 JO Ajsusp SuwNjoOA

1'LE-69¢

CIrTie

%o

(og-woxg) - oIy
w] oydn jo spueq MIp
U [BOD JO JURIOD YSY

[za]

¢8T-1'¢eT

yeres

%

Suijreaaad oIy w |

oydn pueq ja1p uipnjouf
0] — woif

spueq HIp JO JURRUOD

(]

¥l

L'ST-6'81

Zi-11

81t

LHi-88

Fol-011

wi

guijieAald
0] — Woij
SOOI [, Weag

'SIVES TVOD

pagiajp

BMAIN

BMRIN]

wonog
emaing

BLIN,

Sweag |eo)) nun saoIpu] “ON'S

TSONquL

SOILSIRIALOVAVHD DONINIA-OUD
"TSON
ajqe ] Ul uaAId 1w No0]q dY) JO SONSLIIITILYD Sututw pue [eo130[007 Y.

:$o1S1I0)oRIRY ) BUTUTA-03D)

ADALVULS DONINIA




S-AON

ade

(wdyy 1) 12alosg IsvouadQ) 1ynSin 40f ydaq

Udd =4
ur paydope uaaq sey Junse|q youaq areredas yjim awayos juswkojdop surjdei(]

soul[3e1p Aq pajpuey
24 10U []IM yoTym “ISEjq MOIY1 03 NP PauivIqo g() JO WN[OA

LT 1671 NS 0+0FG v1°Z [§S
54 0L'1 +0S°0+65°C €V 0¢
61 €1 +0S0+78°S 8T St
€l LO'] £15°0461°9 €e¢ ov
8 €Lo ££C°0+LP'9 00 c¢
t o «£5°0+¥L°9 r8Y 0¢
(W) ((WA) W) (w)
Suipueysy peoT] amsodxyg wSay
Jo oGroy Sutjpueyay | auijselq] [goD) youag
 Sunselg (aug SIS
P'EON 21qe L
Ty Vil Vot 791 (91+<+) 19
43 S1°z 61°6S 88'[ (L1+8)Sc
LE 8TT LO'S ¥8'1 (S1+0P)SS
43 $0'C 62°S 11z (S1+5€)05
87 €8l LY'S T (S1+0E)sH
i €Cy LS 98°C (st+<c2ior
9] 0’1 €09 S 3 (€1+02) ¢¢
(W) (W) W) (w)
m::m:mzom peo] ainsodxqg YSeH
Jo o8eoy, Surpueysy aulSelg 180D youag
sunsepq youdg Ieiedsg
£'CON ?[qe],

A12An0adsa1 4G %9 ¢°G"ON 9[qeL Ul UDATIS a1e suondo
241 410q 10J $1yB1oy youaq JUSIJJIP I0j Furpuey-ax Jo Amuenb oy yumS3uore peoj
sutj3erp ‘amsodxo [eoo panmbai ay] Y o) Ul pajussald pue UMBIP U22q dABY
dunse|q youaq ajeiedas se jjom se Sunselq youaq 2|3uls 10] UOHBUIGUIOd aui[3e1p
SAOQE 213 10) SIYT1oy Youaq WIINP 10] sweiSerp Surouepeq auiderp ayj

uonruIqUIOd AUNSEI( 96/4T B 06/0T 10§ Sweadeip Suueeg 77 C

‘pasodoid uaaq sey uoneuquod sadwnp
[2A0US pue durjderp jo asn oy yum Surumtw jsesusdo Jo wisAs paurquod ayy

‘wnuue Jad (yead)

8O JO M | C'pS moqe pue [20d NOY JO WA <] Suipnjoul yiom jo adoos afie (p
WoROY BAAING PUE BN UIMIDG W), 0 WTS JO Juipey (o

{(wipz-z7) paSiay emaing pue (wg-;) do
BAIN AE.,%_-_ |) wonog emaing ‘(wg|-t1) BlN, "Z1A sweas apdnnw jo Futuijp (q
“WEdS [BOD 2Y] JO | €~ 7 JO UAIPTIT 8] (v

*SB ons suonipuod [esi30[0a8 pue Julurw ay) uLapisuo))

POYIDAl SULUTIA] JO UOTIIIAS

eTs




9 -A "ON 28ry
(ndypy S7) 1aloag 1svowadQ 1SN 10f YT

Wea§ PIBISIAl/WOLI] rMIIN]
JO [2A9] dooy) oy uo pasodoid peol ney [BHUD YINOIY) SB [[2M SB SIRNZY (IS
ydnoayr pajodsuesl 9q [[Im SWEIS BADINJ WOIJ [2OD UOINDIS WIAISEI Y] U] pens ey
| [enuod ySnoiy) 12)Jea1dy) ‘preol [Ney [enusd aY) uo pajonnsuod st ud SurAe:: {jn peol
dez-81z ydnoay) nd Sura19021 [roo Aresodwo) 0) durer uidlsam ) ysnoay) rruodsuen
SI UOTODS WIAJSIM Ul SWES BMAaINg WOIj [B0)  "SSLjuUd-plwu Junsixz ydnoiy)
sud Suiapoa1 0) paprodsuel) ST SUONDAS Y] Y1OQ UL WIS BIM] WOIJ [BL))

“UO11098
LIDISRD PUR UOIDAS UIDISOA - SUOIID2S 0] UT pado[aadp Bulaq S playauiw 2t |

“JOOT WEAS JO 2PIS 9Y) WOIJ SUOZLIOY MIU IND 0} PISU Y1 3R]
WISAS Sy 1001} weas A 0} [afjeied siake] paurpul AQ SaYOURQ PIVUZLPE WOL]
g0 241 aeardxa 01 pasodoid s1 11 “‘sweas ayl Jo (, ¢-,z) dip 1e]J SY1 SULIOPISUG)

SuoneIad() JO IWAYOS [RIAUIL) €' TS |
H

"SaUOUIQ OM] Ul JNO PIIOM 3q [[IM PISISJN BMIINJ SE2I3YMm (OB
youaq auo ul padojaasp aq [[m swess do] emaing pue wonog emamd ‘Bum |

‘JJ0 A3AInsS J13Y] J21J® S[IA0YS
adoa L3I gwr ] Jo 'soN 7 Aq spaoys adea 2113099 gwr § JO *SON 7 Funsixo
g1 adepdaa o3 pasodoad sy 31 “(Apog [eoD) sisdwmp JIeal ] ¢§ UYIm uonsunfuod
ur Sunjiom spaaoys ador 1032 gw /W § Aq paulwl 3q [[IM SWEAS [BO) |

uonaInNpoLf [eo’)

"(w1aq A19Jes Wi pue saYdOURq 2jeuId)e uo) Juowaduene A[ddns romod
10} w9 ‘peOI NBY WZZ ‘MOIY) W 4] “YIPIM N0 W7 SIpNoul YoIrym wg9-(9 SI youaq
SuIYI0M 23U JO [IPLY Y1 YIUDq I SUOIR dIJedl Aem OM] YA, WG] ST YIU3q [AAOYS
21 10 14Fioy wnwixew a4 "w(g se pajdope u2aq sey sayouaq [2A0YS i i) 1nd oy} i
JO YIpIs Y] “Jjo Aasans 113y} 1ajju srodwnp audx J L] Jo sraqunu judjeamnbs £q
padejdas oq 03 pasodoad sav saadwnp awaa J (7]/C8 SUNISIXA ) [[v ‘AlLejtung *jjo
Adaans aY) a935e spaaoys adod 2103931 cwi (7 Jo sxaquinu juapeainba yum yqo
ui pakojdap spaoys adoa J1L1JI0p0 ¢wr C'7] puUe ¢ (] SUSIXd Y] [[v dedas 0)
pasodoad sty ‘(edyfAr €Y) AJHA Y1 U ‘sredwmp rear 1 0L1/S8/0T1 Yim uondunfuod
ur Sunpom speaoys odor omo2d ¢w gz pasodoxd peuonippe pue cw (] ‘w
¢'71 Aq paaowal 2g 0) pasodoird St $240UQ 2OUBAPE Y} WOIJ USPINGIIA0 Y]
wgo
se paydope st yipim no aurfSelp ay |, “supjiom aul[deip 10 pasodoid usaq sey ydioy
ouaq W ¢H-¢¢ wea§ vun] woly amsodxa [eod jo juswaimbar ay) 01 Surpioooe
SILIRA SOUI[BRIP AQ PIIBAROXD WBIS BLIN] IdAO0 Yduaq urew jo jydoy ayj

uoneRdQ suidding

“Bunse|q
pue Sulfjup jo sasawiered oy pue juawdinba podsuen pue uoneAeaxs Jo sivjawered
Y YA DDURPIOIOT Ul POUILLIAIOP UG 2ABY WRISAS Fuiutw Jo sjuduwoly

UII)SAG BUIUTJA JO SJUDURYY 7°7°TS




LA ON 28
(vdiy <1) 1alosg 1spouadg 1SN 10f ¥d4 57

‘uoneuodsuen g pue [e0D JO PBI] WNWIUIA e
‘uoneiado
autw Jseouado ay) jo pouad [enrul ay) 10y oner Jurddins WNUWIUIN e
‘uonerado ojut
surw jseouado ayy Sumnd 103 suoneiado Buruiwt JO JWN[OA WNWIUIN e
‘soutjy 1seouado juekel pue 1yediN jo uonerado juspuadopu] e

:samsud utuiw Jo douanbas paydope ay ],

TRAOWIRL () 10] pea] uolEelIodsuLl) UT UOTIONPAX SAMSUD Sutui Jo oouanbas pasiaal
siyp sdwnp euwisul 01 g Jo uonewodsuen 1oj osje pue 1id Suraiedal pajeoo]
A[[enuad 01 [eOD BMDINg JO uoneyodsuen 10] WEas Woj0g BMaIng JO 100 3y} Uo
peod ey [puad e 9Ary 0} [esodoid St 219y [ Weas Bl ] WO [BOD JO Uoneodsuen
541 10 SaLUL-PIUI PUE SIIIUD YUEB[] (1M SUOND3s o) 10q dojaaap 01 pasodoid usaq
SBY 11 “MON U01193S 1SBI UT N0 X0q Jo juawdofaasp ur Ke[ap juanbasqns pue NNTH

—%
Jo wawandoxd ur Aejap 03 anp paydope 2q jou p[nod 2dunbas saoqe Y]

"ourw 1seau2do A} JO SAPIS SUIIOM-UOU WIAISEd
pue udsam 2y} Suofe papodsuen 2q o) pasodoid sem SwWeas emaing WOY [e0d
pUE USPINGISA0 SEaIaym ANus [enjuad ysnony) pauodsuen aq o} pasodord sem weas
BIN] WOIj [B0)) "UONIIS WINISLD 9y} Juruolssmuuod 1oye dums pajedo] Ajjenuad
€ qiisa ppagourw oyl dojeAap 01 paBesiAua sem )1 YJH pauonoues ay) uJ

‘sayoeroxdde aur| 298] Sunyiom oy sk ourur Jseduado atp
Jo ap1s Sunpiom 2y £q pauado 2q [[im swess doJ emaInd pue wopog emamd

"SUONIPUOd
[e0180]0a8 pue Jurunw ojqeinoAr] 01 onp JJAAI] poUOndURS Yl Ul PABESIAULD
sem 11 se 181 padojoAap u2dq pey pay2uiw 2 jo uondod urdsam oy

"TA0
dle pIay urewr 3y} urnym suonerado Sururw oy} I9iJe pauTW 9 [[IMm JOLIRq Y],

‘uonepodsuern jo peaj wnwiunu ay) 1e sdump
JeuIdiul oy} 01 Apjuapuadapur s)uel 9pis aAndadsar Iayl Juoje pajiodsuel) aq ued
saulw 9y} yjoq wolj goO 243 eyl 0s 1yedIN pue juede[ uaamlaq Jof 2q 01 pasodod
st w1 Jo owaeq Axerodwo) e ‘uoneiad() ur st autwr juekef juaoelpe ay) Sy

"uoiIgal
doiour eumy woy (Yuou 0) Ynos woly) sweas ayy jo dip oy spiemor padojoaap
BUldq S1 pjaIduUIW AY) ‘SUOIIPUOd [BIIF0[023 purt JFuluiw Y] FulLpISuo))

dururp] jo dduanbag
‘proi [ney [enusd ysnoayl

os[e pue aulw 1seouddo o1 Jo SOpIS SUIIOM-UOU UIIISB2 pue UIdISom d) Fuoje
sdump jeuioixo 0y Ajjenaed pue sdump puigiar 01 papodsues) St UIPINGIAA()

£Te




e

5.2.3.1 Opening of the Minefield

325

The western section has been opened by the box-cut excavated along the
southern contour of the Turra seam considering the economically feasible maximum
cut off ratio 1:10 with a certain alignment of the working face line and the western
coal ramp. Flank ramps will be arranged for OB transportation to external dumps
whereas the drainage from the excavated areas will be from the western ramp.

The working face line of the western section will be extended with the
advance of mining operations.

The eastern section has also been opened by the box-cut excavated along the
southern contours of Turra seam by eastern flank entry and also with the help of mid-

entry which will be used for transportation of coal from Turra seam.

Schedule of Quantities

The opencast mine is planned to achieve its target capacity of 15 Mtpa of
ROM coal in 2011-12. The production progamme during the initial years of quarry
operation is given below:

Years Coal Production | OB Removal Stripping Ratio |
(M1) (Mm"™) (m>H)
2006-07 10.00 35.68 357
2007-08 10.00 37.50 3.75

2008-09 11.00 1 41.10 374 )
2009-10 12.00 49.41 4.12
2010-11 14.00 54.13 3.87
2011-12 15.00 54.00 3.60

Dumping Arrangements

The main OB bench overlying Turra seam is to be mined by the dragline
system and backfilled in the de-coaled area of the previous cut. The advanced
benches are to be developed by shovel-dumper system.

The total volume of OB to be handled is 1776.65 Mm®> Out of this, 1138
Mm3 will be dumped internally and 143 Mm3 and 88 Mm3 will be dumped in the

southern and western external dumps respectively. F}‘cre is shortfall in the dumping
area for about 407.65 Mm’ of OB.

OB dumps will be formed in benches of 30 m height. The southern external
and western external dumps will be filled to 5 decks each. The internal dump will
have 9 decks. The area occupied by external dumps comes to 418 ha.

For the purpose of dumps and leveling of dumps, 850 HP dozers have been
envisaged. A total of 7 dozers have been provided for this purposes.

EPR for Nigahi Opencast Project (13 Mipa)
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5.4

5.4.1

54.2

MINING SCHEDULE

Calendar Plan of Mining Operations

The calendar plan of mining operations has been formulated based on the
adopted sequence of opencast mincficld development, optimum conditions of mining
operations for the entire life of the opencast mine.

Plan showing the sectors on Turra seam floor are given vide Drg. No. RI-
VI/MIN/NGH/04/177. The quantity of coal and OB in each sector has been
determined by cross-sectional method. The total volume of coal and OB have been
checked by the figures calculated from the plan showing the isopachytes of total

excavation and partings.

The calendar plan of mining operations in the eastern and western section is
given vide Drg. No. RI-VI/OCM/NIG/04/177A & 177B. A summarized calendar
programme of excavation and equipment phasing is given in Table No.5.5. The
calendar programme of excavation for the existing 10 Mtpa for incremental 5 Mtpa is
given in Table No.5.6.

Till March 2006, 82.66 Mt. of coal and 329.90 Mm’ of OB has been reported
to be removed.

The target capacity of 15 Mt of ROM coal will be achieved in the year 2011-
12. The height of the main dragline bench is given in the calendar plan (Table
No.5.7). Out of the total parting of 52 to 69 m, the draglines are envisaged to remove
upto a maximum height of 41 m in east section and 48 m in west section. The balance
is to be removed by transport system.

The peak volume of OB (54.31 Mm?) will be removed in 2013-14. Out of
54.31 Mm® of OB, 12.31 Mm’ is envisaged to be removed by dragline system and the
balance 42.00 Mm?> to be removed by shovel-dumper system. The peak stripping
ratio is 3.75 m°/t in the year of 2005-06 to 2008-09.

ROM Coal Quality

The coal from Nigahi Opencast Mine will be supplied to Vindhyachal Super
Thermal Power Station.

EPR for Nigahi OCP envisages extraction of Turra and Purewa Seam coals.
The average grade of Turra seam coal is C/D long flame and that of Purewa is Gr-F.
It is proposed to dispatch Turra and Purewa seam coal separately for better sales
realization.

On the basis of the calendar programme of mining operations and the yearly
advance of Turra and Purewa seams, effect of contamination and losses, the yearwise
quality of coal has been summarized in Table No.5.8.

EPR for Nigahi Opencast Project (15 Mitpa)
Page No. V-13




