CHAPTER — VI

PUMPING AND DRAINAGE

Annual target producuon from Piparvar Project has been proposed to be
enhanced from &5 MTY to 10 MTY There will be two guarry viz. Quarry -l &
Guarry - Il AL prasent Quarrp-ll & i operalion with targeted production of 8.5
MTY. In lbe proposal a new ming (Quarry 1) has been planned for
gnhancement of production of agditional 3.5 MTY,

The planning of dewatering the mine has been done in such a way thal the
working faces and haul roads will remain dry as far as possible. The layout of
the quarry provides suitable gradient along the quarry floors and the benches
10 faciitate seil drainage of watsr (o the sump at the lowest level of the quarmy
Curing the heavy monsoon penod, the wark in lower most bench may have to
e stopped az it will not be posshle to pump out the entire make of water or:
the wellest day. Therefore, it = proposed to diaw a part of the lower-mos!
Danch whnich would {(hen act as sump

waler accumlated in the sump will be pumoed oul 1o the surface and
discnarged inte tha nallah. It ie proposed to create a sedimentation lagoon by

construching a senies of chacl dans across the nallah

Jice the proposed ming (LGusery-1) has been planned to oulsouice the
~rocuction of coal and OB Lol initially for inikial aight years it is Prasumed
fal e pumping resounces {pumps pipes & fitings) will also be oulsourcen
simultancously.  Thus any pumgng capital hes not been provided for initial
=ignl years of the proposed mining of Guarry-1 —
Hovever it is proposed that the exisling assed (pumps pipes & fittings) of the
present mine (Guarmy-l) will be vsed for dewatering of the proposed mmne

warry - ) when the production of this mine will be deparimental afler infial
Dt yEEIS and enwerds. Tho casting rezources will be sufficient to moet the

requirameant of the querry -1 pumiping

-




CHAPTER-VII

| POWER SUPPLY, DISTRIBUTION, ILLUMINATION & COMMUNICATION

OPTION — | : Both coal & OB outscurced with CHP Departmental
i {FOR 3.5 MTY )

1. Existing Fower Distribution Arrangemeni

The ewishing Pipanwar project receives power at 33 kV from nearby 33 kv
Fiparwar Switching Siation through two number 33 kV overhead
transmission lines. The project has one number substation with 2xX10
MWVA, 23111 KV transformer Lapacity and 3 nos, 1X5MVA, 33/6 kY mobile
subrgtations. The ZX10 MYVA 33/11kVA substation feeds power 1o CHP
and washery. CTHF and washery have iheir own power distribution
airangernents

The above stated 2-no. 33kV overhead lines have been drawn along the
quarry edge through which the mobile substations receive power for
feeding the HEMMs, pumps, iluminations and cther quarry ransport loads
of Quarry no. || (6.5 MTY production)

- In proposed mining operation for Quarry no. | (3.5MTY) for initial eight
vears both coal & OB will be cutsourced. Hence additional power for CHP
anp jlluminalion nas 10 be provided Other existing power distribution
nemwerd for Quamy no |l will remain same

Electrical indices for 10 MTY production (including additionai 3.5
WTY with existing 6.5 MTY).

*  Connecled load 27244 kW

Laad in aperation. 245844 kY
*Masirnum powese dem: el 15 409 Jwa

Snntal power consumption BO 72 MEWIH
*  Enegy cosWonnes coal fis 3728

d

Froposed substation Capracity:

S

It is proposed 10 establish ane no 2X9 MVA, 33188 kV substation wiich
will receive power throlgh the existing 33 kV overhead lines coming from
33 %V Pioarwar swilching stalion. This substation will be located ear ine
suary entry of Quarry no | 2 nos. 86 kY ieeders will be provided for
SEINg pOWEr 1o CHE and HUT J nos. leedar will be pioviged for qguarnny




§ [lumination:
A. Substation Hlumination;

For substaticn and surface illumination, 1 no. of 100 kVA, 330415 Kk lighting
ranisformer has been provided,

B. Quarry illumination:

Quarry ilumination has been provided by groups of 400 Wafts, 250 voits
HPSV lamps mounted an 15m high towers distributed along the quarry edge
10 KVA, 6.6/0 433-0 250 kv lighting transformer have been provided to fead
power [0 lamps mounted o towers

'he haul roads of the mines is proposed to be iuminated by HPSV lamps of
230 watlls mounted on pales of suitabls heights. Adequate no of 50 kVA
6.6/0.433-0.250 kV lighting transformer have been provided to facilitate haul
road lilumination Provigions have been made in the estimate towards general
and spoiled dump illumination of the mine and Industnal area by providing 10
kWA, B.6/0.415 KV transformer.

For emergency illuminations 10 kVA DG sets have been provided.
Colony Power Supply:

The existing system will remain same for power supply lo colony. Mo
additional load has bean considered

Power supply to CHP:
Frovision has LDEEn made to fead power to CHP substation at 0.6 kY through
< Nos. feeder rom iy oposed 2X5 MVA 3376 6k substation The CHF Wil
Nave Hs tem disibution L8 [T T

Power supply to workshop:

The BMisling power distribution arrangament will remain same, as therg is no
SCope of addilion of workshop

ra
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9 System of power supply;

For 3lt the voltzges in the project, the system of power supply shall be
resincted earthed neutral

10,  Improvemant of powar factor:

Stalic capacitors have been provided in both the sections of 6 6 kV bus -bar of
tire proposed substation ZXSMVA, 3386 KV to improve the power factor at

& =i iEgoing

Communication:

-
Y

Some lump some amount has been kept towards communication & EDP
aciilies 0 addition to exsling system

12 Annusl Power Bill;

Lennd on curent DVE tenlf, the annual power bill would be of the order of
7825833 Crores a1 the rated coal production (10MTY) in 8" YEAr quarmy

LML EI0N
13, Capital Investment for PEM {Elactrical):

Thi 1etal capital investment for electrical power supply and diztnbuetion has
been given in Appendix-4.3.1

14. After initial eight years of mining operation of Quarry no. 1, the mining
operation of the existing Quarry no. Il will be completed and all-
exishing eleciricals FPAMs will be shiftad in Cluaity no. | for the
Gperabion of HEMMs, pumps and others

PRS- dL D Both coal and OB outsourced. wilhout CHP {for 3.5 MTY)

o audibonal load has beer considerad excepl guarry lllumination of
Lhaarmy 1 Thie  lumination el & done thrgugh  the CRISUNG o

Wstribltion network of Quamry =|| -
coacirical indices :

' owonnscled load: 24244 kW

= Lozd nooperation: 21844 kW

*  Maximum power demand 13,578 MVA

* Annusl power consumption 70,33 MKWH
* Energy costlonnes coal' Rs 32 18




Annual Power Bill;

Based on current OVC tarff, the annual power bill would be -:;I the order of
Rs.22.507 Crores at the raled coal production (10MTY) in 8™ year quarmy
pperation

Hence in thig altemative no additional subsialion has been pﬂ:l-':.'idl.ild :
The 1otal capilal investment for electrical power supply and distribution has
been given in Appendix-A.3.1

OPITON - [11 . Both coal and OB outsourced out CHP (for 3.5 MTY)

The existing sub staton of this project will cater the load of quarry - | as no
sdditional load has been considered except quarry illumination. The
Wumination will be done by the existing power distribution network of
guamy —|f

Electrical indices !

= LLonnected lpgd: 22824 kW

*  Load in operalion 20524 kW

*  Maximum power demand 12 633 MUA

* Annual power consumption 65,40 MKWH
* Energy costtonnes coall Rs 31.20

b =-:#-:!-'. S S

Annual Power Bill:

Bazed on cument OVC tarfl. the annusl power bill would be of the ordar of

Re. 20928 Crores al the rated coal production (10MTY) i 8™ year quamy
oparation

Hence in this aliemative no additional substation has been provided

The tolal capital investment for electrical power supply and disiribution has
Reen given in Appendix-A.3.9

Vil-4



E=TLs

]
|

WITOG I il WEE L Likad ol EE) i
TSI SO0 g uopsunung) Luesg “FHD AU DEP0H Reeg o § o bpry duomny p Sadiang R RN, D TR ] S e R s T
EL D@ V=gl T A Wi
2Ld fdl =¥
Ll LR
rOGE HvAH - Dasilay RS [ sl e
el Zipe G800 oL * g e T ST ELT
La%61  fLETL SEIPL El
BLBE W0 civil pERk EFLIL  WRWRT | FWRLT S T e
4 Lo {8C [RT 0ra oG =] LHrraw SETHLD ¥ oS4TS ETiwe)|
GLE 0 6L Gl oan i ] DoaL ANEETIF O CHPEAMTTH
16 L o iy Do pgn  oGdd DL A e TS AR
||
| o6 1 S Celin O5EE s b r= e A gl L B0 - o
oG
|
(19! naa o0 OO opn ooM i v ! 598 | Moy
| o
|
1o v a ] LT OGLE o GODE G _
PG 4o §OCE OCCE Lip GO ooog _ .
al il il GE5.  FEFL oom 1% DOCE LT W it
g -1 i BEF Fg0 ] O ] AMBE -
T3 gy 62k S0 O aE" AuDE 7 LB " |
| LERdieS 955
|
EG { i L) el rell PG T AHEE | B
e L BEE: (6L san 1L Jar W [
h:m...._....l__u 4 &
S e — — =i =
B L LT i ] T
ADHING i Hwas WA ST YW T N
T e T BauwGs 450 WOV TR o I A WA, _
EHASRTEMOD AOWINA TUnsiNy OhY CNeWID BIfsTiuy 60T =00 smins Hieh OMAASeRn | ieNTELY L
LT O

Simaia WA5T] Gp

= e LS

TLMENLUE AR D Hib AL 4 0 30800 L0 80 T 0D HADH LA L6 0050 sy e




.".il.:'

L ale
-

A -li-:_:-.\l. _:1._ I;ESI;

-

PIPARWAR _OCP{10MTY)

OPTION -1
* TABLE NOQ. VII-1L
Annual power Bill

Tarfi: Ra. 3,20/ KWh

Bower Annual Power KWh per tonme of Paower charges
Constumers consumption coal production per tanne of caal
R Wi (W hite | procuction [R3)
O.B .03 | 1.350 4.45
Cosl 5736 I 8 629 28,25
Commaon 14.31 1.431 453
|
Total 80,73 11.649 i7.20 |
Annual powar Cost (Rs): 25,833 Crores
—
R g
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PIPARWAR OCP{10MTY])

OPTION -1 AFTER 9 TH YEAR
TABLE MO W=

Lif W
Tariff: R, 3. 200KWh
Pawer Arrncial Power KWh per tanne of Paower charges
Consurmérs congsumplion coal production per tonne of coal
MEWh {(KWh'te) production (Rs)
e - — i
C.8. .03 2t ] 2.26
Coal 26.54 7.5084 24.27
Commadl 12,73 23.637 11.64
Total | 4831 | 11.802 a7 |

Annusl power Gost [Ra) 15458 Crores




PIPARWAR OCP(10.0MTY)

OPTION- |
Table Na. Vi
Tariff: Rs. 3. 20/KWh
Amaunt In Rs, Lakhs
YEAR 0.8, Coal SO T ol

151 07| 168797 171 49| 219052
174 34| 1667 87 a71.49| 221380

| 180.93] 1724.03 412.13| 2317.09
~ 18269| 1724.03] 41213 231885
182,68 172403 423.49] 2330.21

297 921 1780.10 457 92| 2465.83
252 511 1836.16] 457.92] 2546.55
988 06| 1836.16| 45792 2583.04|
190.15] 1363.24 45792 2011.31
o74.41] 777.B8| 407.36] 145862,
269 21 B13.73 407.36] 1480.30
271.29 B4060] 40736 1528.25/
276.49 g849 60 407.38] 1533.45
25168 B4960] 40736 1538 64|
Ssa g6 BA3B0| 40736 1545.92)
7068 47934 407.36] 957.38]
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PIPARWAR __OCP{10MTY)

OPTION -l
TABLE NGO WViI-!
Annual power Bill
Tariff: Rs. 3.20/KWh
et
Pawer Annusl Power | KWh pertonne of Power charges
ConsUmens consumplion | coal productmxn per tonne of coal
BEEWH IKWhie) producticn {(Rs)
:II O.E. 503 1 1.380 4.456
|
Goal 46 25 230 23.14
Comman 1 1 4371 4. 58
Total 70.33 10.050 , 12.16
Annual power Cost [Rs): 22.507 Crores

e g,
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PIPARWAR

DCP{10MTY)

OPTION -1

After 9th year

TABLE NO. WII-1I

Tariff: R=, 3.20/KWh

Power
CONSUINers |

Artrural Povwear

consumptian

[

HiWh per tonna of

coal production

Power charges
per tlonne of coal

MKW [EWWhite) production {Rs)
0.B. 903 1.380 4.45
iC ol 26 .54 4084 13.07
Common 12.73 1.273 4.07
Total 4831 6.748 21.59

Annual power Cost (Rs) !

15450 Crores

) T = =
W il Lw § %
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PIPALRVAR QCPT0.0M 1Y)

OPTION- Il

Tahble No VI

Vit s, 3. 200Wih
Amoumt In Rs. Lakhs

YEMAT .. Coal Common Total
| 151 07| 133549 371.49] 1858.04
2 174.34] 133549] 37149 188122
3 o0 93] 1391545 1213 1904 G1
4 182.69] 1391.656( 41213 1986.37
5 182.25] 1391.55 423 49| 1997.29
G 227.92| 1447 G2 45792 2133.45
rd 25251 1503.68 457.92( 221411
B 288 961 1503.68 457,92 225056
g 180,15| 1154.03] 457.82| 180210
10 26077 777.86] 407 38| 144588
1 ~263.79] 813.73] 40738 148488
ia 247 WP Fidgty il AV i 1n0g TH
* 20 B Ly, G 407 361 153283
4 27u 90| BaugO|  407.38| 153686
1 ORB 9G]  BAD 60| AD7 35| 194597
6| 70AH| 47934 407 36| 9717
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PIPARWAR OCP{10MTY]

OFTION -

Annual

TABLE NO. VII-Il

Tartfl: Bs. 3. 200KWh

Power Annual Power KWh per tanne of Power charmges
Consumers consumption coal production per tonne of coal
MEWh {KWh'te) production (Rs)
0.B. 657 1073 3.43
GCoal A4, .53 1.275 23,28
Commen | | 1437 4.558
Teotal 66.40 8.779 31.29 |.
Annual power Cost (Rs) @ 20.928 Crores
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PIFPARWAR _OCP{10MTY)

OPTION -1l

AFTER 9TH YEAR

Annual power Bill

TABLE NO V-1

Tariff: Rs. 1.20/KWh

wj-wn-s---."-_

k]

Pl "iy G = o == =

Power | Annual Power KWh per tanine of Power charges
Consumers| consumption coal production per tonne of coal
MEWh {KEWhite) production (Rs)
Comman 11.45 2.291 T.33
Total 11.45 2.29 Toad
Annual power Cast (Rs) : 3.665 Crores




PIFARWAR OCP{10.0MTY]

BOTH OUTSOURCED
QOPTION- L

Table No. Vil

Tarnfi: Ra. 3. 20/KWh
Amount In Rs. Lakhs

[
YEAR 0.8 Coal Commaorn Tatal
i 167.03] 1241.23] 371.49] 177975
2 187.42] 1150.85] 371.48] 170875
3 172.85| 1280.35] 412.13] 186533
4 162.66| 1312.83] 41213 1BB7.62
; 160.71] 1294.47] 423.49] 187867
6 | 18354] 122908| 457.92] 187053 ;
1| 19664] 1296.44] 457.92] 1951.01
8 19470] 130492| 45792] 195754
G 21024 1138.27[ 457.92] 1806.43
e, _0.00 0.00] 368672 36872
T 0.00 0.00] 38672] 368672
e 0.00] 0.00] 36872] 366.72
| __ogoa G00] 36672 36012




CHAPTER - Vil

cO AN

Introduction

Annual target production from Piparwar Project has been proposed to be enhanced
from 6.5 MTY ta 10 MTY. Present production from the lower benches are being
crushed to (-)200 mm by an In-pit crusher and the production from upper benches are
peing fed to a dump hopper circuil having facilities of Primary Crushing {-)1200 1o (-)
200 mm by a sizer Both the coal from In-pit crushing and dump hopper circuil have
been fed to secondary sizer for crushing coal to (-) 100mm and transported 1o Existing
CPP by conveyors Washed coal from the CPP is transported to nearby railway siding
by Wiucks and dispaiched o the customers through railway wagons

Mine Proposal

In the proposal, & new mine (Quarry 1) has been plannead to work simultaneously with
guarry-1l for enhancement of producticn of 2.5 MTY. It is found that existing dump
hopper circuit (ramp) and one conveyor { Mo, 1003) are Iving within the quarry area of
aLarmy=1

A8 such two gltematives of coal transpon system have bean envisaged in the report

which are as pliows -
P TEM
Ofisiienng gl the above points, modification of the existing coal transport —atem

@g edEn planned and some sdditonsl convavors with some infrastructures.bavo et

2ipiisaged 1or smooth handling of coal

Ui =]
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8.3.2 Froposed Scheme for OPTION - | | Ref. drg. No 002326 )

(&) Modification of CHP envisage the following:

] Shifting & reinstallation of conveyor 1002.

i) Addl. Conveyor of 500m length in extension of the conveyor 1002,
i) Shifting & reinstallation of conveyor No. 1003 .

iv)  Addl Conveyor of 400 m length

v) Addl. Conveyor of 100m length

vi)  Truck unloading hoppers 4 nos. of 200 Te cap. Each.

During shifting of the conveyors crushed coal from Quarry 1l will be dumped in
the quarry at a swilable location and transported to truck-unicading hoppers
by trucks/dumpers for onward transportation of coal to CPP through

secondary crushing system.
After shifting is completed, coal from quarry No. |l shall be transporied

through modified conveyors and fed to secondary Crushing circuit of CPP.
(b) Shifting of Existing Dump Hopper Circuit
The existing dump hopper circuit along with the ramp and receiving platiorm

has been proposed o be shifted outside the boundary of the proposed Quarry

MNo.1 for crushing to (<) 200 mm and fed to the sesondary crushing circuit of

the existing CHP / CPP

(c) Proposed now CHP of 3.6 MTY (CHP-2)

VIE -2




$econdary “rushing (-1200 to (
handiing &nhanceg Productio
siored in 4 nos of truck loagi

B.4.1 OPTION - -

It is proposeg to mine out the Quarry-l in such a way that the alignment of
conveyor No.10p2 & Conveygr No.1003  are not disturbed Ag such
modification of the present cogl transport system (Conveyor alignment } 13 not

Fequired. However modification of the exsting dump hopper ramp will be

required and provision for the same has been envisaged to locate the ramp
Outside the proposed mine / quarry ~| boundary.

For the enhanced coal production (3.5 MTY ), no crushing arrangement has
been envisaged Presuming that the coal available from outsource agency will
be of (-) 50 / 100 mm size. However two nos. truck loading hoppers of 200 te
-' capacity each along with the ramp and unloading arrangement have been
proposed on the surface for dispatch of the coal to nearby rly. siding.

0.4.2 Propossd Scheme for OPTION- i { Ref. drg. No 002328 |
(2]} Twe nos. uniogding hoppsrs with truck Inadinglg nrr:ngamait :Errhr| >
; al produced from tha guarry No.- | of (-} 50 /100 mm 5:‘?.53 Lranf.z q;: t:};
: & dumpers from the face o the surface and disclaargul int W
ol d'?’marﬂ ers of 2 x 200 Te capacity. These coal will be loaded ml.lr
tmrmdlrn?t::i:r{anin’; of the same to the nearby railway siding ( KDH ol
frucks 1o

Vil =3




c TER -
RAILWAY SIDIN

9.1 nt ion

Plparwar opencast project in North Karanpura Coalfield is a unning
Project of 6.5 MTY coal production Coal production has been proposed to
‘& enhanced from 6.5 MTY to 10 MTY Existing production of 8.6 MTY
145 been linked to CPP and washed COoal was proposed to dispatch by
MGR railway siding as proposed lo be taken-off from Mcluskigan 1o
Fiparwar project. The length of siding from Mciuskigan] lo Piparwar
project is 30.5 km approximately, Since the MGR railway siding is not
completed yst so the present practice of coal dispatch of this project is
laken o Bachra Siding for onward dispatch to customer by wagans.

The additional coal production of 3.9 MTY will also have to be dispaiched
larough a nearby railway siding { Dakra/ K.D.Hesalong manual), due to
limitation of the capacity of the existing Bachra Siding

9.2 Present Status

A part of siding has been compleled and some work related to

consiruction of Piparwar Railway Siding from Mccluskiegan) Railway
stalion lo Piparwar Project 15 yel to be done

ey

9.5 Estimated Cost of the Railway Siding -

i he estimatad cost of proposed Rly. Siding has been updated for balance

Work and has been given in Appendix -A.5.

iX-1
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spencast mine of Central Coalfieids Limited with a
ITY In this Expansion Project Report, a targeted
sen envisaged considering cutsourced option for coal

orkshep 18 existing in Piparwar OCP, which is sufficient to
maintenance need of HEMM deployed for departmental Coal &

workshop facilities have been provided for outsourced HEMM for
aavdl

4 capilal expendilure is shown in Appendix-A.3.2




CHAPTER -X|

OPTION -1
11.0 Manpower & Productivity

11 1 The optimum manpower reguirement for production of 6.5 MTY of coal from
Quarry No-ll has been estimated as 855 which includes 5 persons to be
engaged for land reclamation and supervisory manpower for Quarry-1 which is
proposed o be cutsourced for initial cight years. The OMS (out put per manshift)
of the mine has been estimated as 45.53 EMS (earning per manshift) has been
calculated as Rs 841 04

11.2 The breakup of the total manpower required in various groups is given in

table 11 1
Table — 11.1

| 8L | Group = Number % of Total

No. | = e [0 = Manpower |
‘_ 1 |Execuive | 48 =. 562
|2 | Monthly Paid Staff z J 48D 22.22
l_a_ Workers = 5 = 617 72.16
L4 | TOTAL = 855 100.00

113 The breakup of the skill wise manpower is given in table no.11.2

Table no.11.2

51 Group Camg{:r:,r_ Number “eage of Total

L T e e Manpower
|1 | Highly Skilled | _SplAB= | 160 2593
| 2 |Skiled |C.OMNV VL] 209 33.87

3 | Semi-skilled | Bl M8 = e
4 ‘iJnﬁkilléd o T ) i ! 132 — 21.39
= ! ~_TOTAL _ T A )

Nate - The manpower reguirement of the target vear of production of coal
(1UMLy) 1s B32 where as the existing manpower is 825

Al =]




OFTION -1l

11 4 Manpower & Productivity

11 § The optimum manpower requirement for production of 6.5 MTY of coal from
Cuarry No-ll has been estimated as 841, which includes 5 persons to be
engaged for land reclamabion and supervisory manpower for Quarry-l which is
proposed to be outsourced for inibal esght years. The OMS (out put per manshift)
of the mine has been estimated as 46.31 EMS (earning per manshift) has been

calculated as Rs 837 34

[ 1.6+ The breakup of the total manpower reguired in various groups is given in table
N
Table - 11.1a

- TR Group ' Number | % of Total
No. | = | Manpower
1 | Executive . 45 ' _ 8.35
2 | Monthly Paid Staff 181 21.52 '
3 | Workers ] BI85 ' 73.13
TOTAL 841 | 100.00

11.7 The breakup of the skill wise manpower is given in table no.11.2a
11.8
Table no.11.2a

Sl | Group | Category Mumber %hage of Total |
NO. | . | Manpower |
1 Higiily Skilled | epABD | 160 | 2509
2 Skilled: _ (G ODVIVIVILL 200 1 3282
3| Semi-skiled &l 11 18.05
4__ | Unswilied ! L {1 —lewsndi 3
TOTAL _ 615 | 100,00
MNote - The manpower reguirement of the targst year of production of coal
{10MLY) Is B8 where as the exisling manpower 15 823, Surpius manpower 15
proposed to be diveried in other mines of C.C.L for their gainful use,

]

i
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OPTION -1l
11 .4 Manpower & Productivity

11.56 The optimum manpower requirement for production of 6.5 MTY of coal from
Quarry Neo-ll has been estimated as 743. which includes 5 persons to be
engaged for land reclamation and supervisory manpower for Quarry-l which is
proposed to be outsourced for its total life. The OMS (out put per manshift) of the
mine has been estimated as 5098 EMS (eaming per manshiff) has been
calculated as Rs B42.96

116 The breakup of the total manpower required in vanous groups is given in

lable 11.1a
Table - 11.1b
I Group ~ Number | % ofTotal
No. | . Manpower

1 Executive _ 45 | 6.1

¢ | Monthly Paid Staft 168 22 61
3 | Workers 530 71.33

TOTAL 2 T e 100.00

11.7  The breakup of the skill wise manpower is given in table no.11.2a

Table no.11.2b

Sl | Group | Category Number | %age of Total |

Ho. | _ ] _ L. | Manpower |
1| Highiy Skilled SpLA B | 114 __| 2802 |
? | Skilled lc.ovivivin| 188 | 3252 |
3 'Semiskbed = | 2 EMH | 101 - 8ee |
| Unskilied | LF4 S 2487

TOTAL i | 530 | 10060
MNote - The manpower requirement of the targel year of production of coal

{(10Mty) 13 743 where as the existing manpower is B25. Surplus manpoweris
proposed (o be diverted in other mines of C.C.L for their gainful use.

=




CHAPTER - Xli

civil Construction
12.0 Piparwar OCP is an on-going project, so almost all infrastructural facilities are

available there.

12.1 Building

12 1.1 Residential Buildings

The manpower requiremant for Piparwar (10 MTY) Project is 855 for option |, 841 for
option 1l 743 for option-lll. Only 470 no. of quarters are required at 55% housing
satisfaction for option-l. There already 763 nos. of quarters are exishng. S0, no
additicnal capital is being provided in this Report. Details are being shown in
Appendix-A.2.1.

12 1.2 Service Building

Required Service Buildings like Project Office, Workshop, Canteen, Dispensary, Pit
Office, Excavation Office, view tower, Magazine, Rest Sheilter, VTC, Children’'s Park,
shopping Centre elc. are exisbing. So, no additional capilal has been provided in this

head

12.2 Rozds & Culverts
Approach Road, Colony Road, Haul Road and Coal Transportation Road are
existing there. Haukroad of 0.5 km length will be required for all three opfions &

&
¢

'

L

4

b

i

i

!

' approach road af O.4km length to railway siding will be required for option-l only.
Capital srovision Tor the roads menlioned above has been made. Details are given in
|
] # - > &
Appanddi-A.0 27 & A 2.2 respactively

i
1
g
]
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CHAPTER - Xl

Water Supply & Sewerage

Presen! system of waler supply and sewerage is functioning very well, so no
additionai capital in this head is being provided




Land

Classification of land

CHAPTER - XIV

land, 279,35 Ha is G.MEK. landand 654 4 Ha is enancy land

| Forestiand

Total Land
1120,25 Ha

833.75 Ha

Break-up of land

Monforest land |

186.5Ha

Total land requirement for piparwar open cast project was estimasted to be 112025
Ha Comprsing of 186,58 Ha of lorestiand §32,75 Ha of non-forestiand. Non ~forestiang

furthet cassimed inlo G MK land and tenancy land. Out of 933.75 ha ol non forest

G.MEK land - 279.35 Ha

| Tenancy land - 654.40 Ha

Paddy land-163.6 Ha

Detaiis of land use is given in following table

Tanr land- 430.8¢ Ha

The loial lease area of land & 1120 25 hactares. out of which 186.50 ha is forest land
and 33,73 Ha. is non- forest lang. 540 hectares of land would be utilized for QUETTY.

Tabla -
Details of land
alno Particular = Lne :Equ.!r.njent
. Forest Maon forest | Total
11 [Dusry 1301 4085 “5A0
I External dump 25 25
| Coal preparation plan | e 7
|
crhsh : - 316.90 | 729 .
= | | |
| isirs fahd = [ |
- - tisfely zone: 823 | e |
7 Total 1865 933,75 J_ 1120.25 j
. Al lard (112025 Ha) has I:-l-:-a,:n aa,&}réﬂ?y?bi?c:raa project, ;

AlY-1
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CHAPTER-XV
15.0 SAFETY & CONSERVATION

15.1 Outside agency deploying HEMM or any equipment in the mine for
excavation of coal shall plan their activities in confirmation with the prevailing
statutory provisions as per Mines Act 1952 and CMR 1057 applicable for safety
in opencast mines. However, all statutory rules, regulations, applicable laws etc
and stalutory requirement related to Gowvt. licenses, workers compensation,
Insurance, ete., including minimum wage act for workers employed by the
outside agency shall have to be adhered lo. Rules if any imposed by
local/State/Central authorities should also be complied by leaser of HEMM
fequipment and then shall have to supply various protective aquipmeants viz,
helmet, shoes etc. to the workmen at their cost,

All the regulations & schedules of coal mines Regulations 1957 relating to
opencast mining have to be adhered to and implemented in order to maintain

day fo day safety precautions as per stature.

15.2  SAFETY ASPECTS FOR OUTSOURCING/HIRING OF HEMM |
EQUIPMENT

wpecial precaution should be taken while deploying workers in the mine. Before
BriHoying any labour 10 the mine proper vocational training should be impartad
dnd recommendations of Vil Safety Conference should be strictly followed
Terms and conditions shall be fixed by management for deployment of labours

by outside agency. Some of the major aspects are ag follows :-

M) For persons:;
1} O persons shall be depioyed unless he is trained at VTC
) Records in Form-B Form-D shall be maintained.

) Records of Vocational training Certificate and driving licence of operalors
shall be kept by HEMM outsourcing agency and shall be made readily available

for nspaction by managemant,
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) No person shall be employed unless person holds VTC certificate andg
Managemenl is informed. A record of it shall be maintained
V) Adequate supervision shall be maintained by gqualified competent

pETSONS

wi) Qutside agency shall follow safety guidelines and safety instructions fram
Project Authorities.

B}  For Machineries as recommended by DGMS Cir. {Tech.) 1 of 1999:

i) All the machinenies to be deploved in mines should be checked before
deployment by competent authority,

i Regular checking of m/e deployed by outside agency shall be done. No
unfit maching shall be deployed betore the defect is rectified.

il A praper record of repair and maintenance along with inspection done by
management and defect pointed out shall be maintained and signed by
authorized parson,

i) The trucks deployed by the outside agency shall be provided with
audiovisual alarms, proper light for use at night and in the pariod. When natural
light i= not sufficient.  Audio-visual alarms for reversing on trucks shall also be
provided

L] Precaution against inundation: As per statute. proper embankments should
be made against the River! Nala & maintained throughout the life of the Mine

Other Precautions for machines

) RTO cardificates photo copies of all vehicles shall be submilted (o

management

Liatly  wealdin g, Mmorionrg, .f!'_-;F."EE'l_!-;_'lﬂ =hall be '.jlj"—& Lly u1L_: E';I'L}!l;..:f'ﬁ
- hs eEiEd | i LY ..|:"_i-—_' 115 B
[Ty Machine manufaciurers should be asked 1o give risk analysis detailz in

fespect machines deployed by oulside agencies,

AV.-2




fv) Suitable type of the fire extinguishers shall be provided in every

machines

) General .

i) Mo person/vehicle shall be deployed at any place other than authorized
place.

it} All workers should obey lawful instruction of mine management.

iii) Risk Management PFlan of tipper/pay loader shall be made and
implemented

i) All dnvers shall obey systematic traffics rules prepared by management

v) Before deploying workers they must be trained and briefed about safety
aspects in opencast mine. However during course of execution of the work, if
any accident occurs whether major or minor, the matter shall have to be
immediately informed to

mine management e Colliery Manager/Agent/GM of Area so that Notices of
accidents in a accordance of (Reg.9 of CMR 1957) and Section 23 of Mines Act
1952 may be given and other necessary steps may be taken in accordance with
the Mines Act 1852

Wi) Dutside Agency shall operale transport system in such a way so as lo

minimize pollution in the mine,

Stability of Benches, Quarry Highwalls and Spoil Dumps :

During quarry cperations, it is necessary to adopt required mining parameters for
the stabiiily of benches, highwalls and spoil ::Iun_'l'ps It is also mandatory to
examinge syslematically the fencing of mine workings, land slides and cracks
Detween benches. it 15 required to maintain well graded and wide roads on
benches keeping the width of working areas sufficient for spreading of Llastad

reck and movement of the mining and lranspornt equipment.



During actual mining operation, systematic observations of the condition of
benches, highwall slopes and spoil dumps should be carried out and the

dimensions be modified if necessary4o suit the local conditions

Precaulions Against Danger of Inundation from Surface Water

1) A carelul assessment is to be made against the danger from surface
water before the onset of rainy season. The necessary precautions should be
clearly laid down and implemented. A garland drain needs to be provided to
drain away the surface rain water from coming into the mine.

2) Inspections for any accumulation of rain water, obsiruction in nomal
drainage and weakening in embankment

3) Standing order; for withdrawal of working persons in case of apprehended
danger.

4) During heavy rain inspection of vulnerable paints Is essential. In case of
any danger persons are to be withdrawn lo safer places.

5) Nallah or water inlets may be diverted or isolated by embankments if so

required
Protection of Equipment Ueployed at Bottom Horizons from flooding:

Uuring the heavy monsoan period, the mining operation in the lower-most bench
may have to be stopped. Therefore, it is proposed to drown the lower-most
bench which would work as a sump. The water will be pumped out and
discharged into the nearby nallah.

For ensuring safety of the Eq_':mment while working out bottom horizens with no

access lo surface profile, the following measures should be taken

1) Drivage of initial trenches and coal Cutting on bottom benches should be
done during the dry peried of the year

nRamps shouid be made for quick shifling of equipment from botiom
nanzons, liable to be flooded during monsoon periad, to the top horizons




Prevention of Electric Shocks

During mining operations, all the statutory provisions of the Indian Electricity
Rules 1656, and Indian Standards for installation and maintenance of electrical
equipment etc. should be observed,

1) For protection from slactric shocks to persons, from elecirical equipment
with voltage up to 1000V Earth Leakage Relay should be provided which will
aulomatically disconnect electrical circuits.

2) Closed mobile substations and switchgears should be mechanically
interlocked which exclude the possibility of opening the door when oil switch and
air circuit breakars are in operation.

3) All metal pars of electrical equipment should be properly earthed to avoid
failure of insulation.

4) All H.T lines and cables located within the blasting zones should be
disconnected during blasting operations.

Dust Suppression & Dilution of Exhaust Fumes:

The following measures should be adopted for dust suppression at all quarry
working places, dumps, haul roads, CHP and near other auxiliary mining
operations

1) Spraying with water on all working faces & haul roads. by special spraying

machines or water-sprinkier.

2} While drilling holes, it Is necessary to use dust extraction devices

3) Instaliation of local dust suppression and air conditioning devices in
cabins of excavators and diilling rigs may be considered,

&) Leveling of spad dump surface. -

9} Separale dust suppression arrangement should be provided for CHP,

To prevent collection of harmful mivtures in the atmosphere, from the difierant
sections of quarny workings, it is recommended’-

1) To spread cut the sources of dust formation and omission of harraful

gases tnroughout e working area of the quarry, -



2) Crilling & Blasting operations should be timed for periods of maximum
wind actvity during the day F

3) Dumpers may be provided with purifiers for exhaust gases.

Measures to be taken for Fire Fighting and Fire Prevention:

In additicn 1o statutory provisions, the measures for fire fighting and prevention
of fires are as foliows

1) Organisalion of special cell for systematic observations to examine and
prevent fire

2) Removal of spillage of coal on benches and cleaning of coal horizons to
prevent cases of coal heating

3) Storage cof lubricants and cotton waste in enclosed fire proof containers in
working places.

4} Frovision of fire exlinguishers

Measures lo be taken while Drilling Blasting:

Following measures should be taken while drilling and blasting operations in the
quarry:

1) Drifing and Blasting in quarry should be done in accordance with the
provisions of Mines Salety Act, rules and regutatons

2 Adequate safety measures as per coal mines acl, regulation & its related
circulars shiould be taken while blasting near conveyor 1002 & 1003 so that no

damage {o the conveyors is caused

Consorvation:

The project considers exploitation of all the seams as per calendar plan

XV -6
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Chapter — XV
ECONOMICS

I'

16.0 For this expansion proposal of Piparwar OCP, the estimated economics

(June'08) of the proposed expansion project from 6.5 MTY 1o 10 MTY,
have been worked oul considering ouTtsourcing of Coal ang
corresponding Overburden for the additional output of 3.50 mty,
simullaneously with 6.5 Mty of Coal & comesponding OB (during first 9
years of operation) The entire Coal production and OB removal during the
remaining years of mine life will be done departmentally with provision for
additional CHP in cption | The outsourced coal production in ootion Il will
e extracted by surface miner & hence no addilional CHP has been
provided. Detalls of econcmics of option-l with CHP and Option-ll without
CHP has been discussed in the subsequent paragraphs

Ancther Oplion-lll, envisaging PARTIAL OQUTSDURCING of Coal and
corresponding Overburden in the existing operations jn Quarry 2 and
complete outsourcing (both Coal & OB) in Quarry-1 has also been worked
oul and shown In subsequent paragraphs.

Total Capital Investment

Initial capital investment has been provided in the proposal till the year of
achieving rated coal production of 10 MTY. The capital requirement bolh
initial as well as bayond target year, have been proposad to be met from
the own resources of the Company. The capital requirement is Qiven

DE{ow

Capital Requirement in Rs. Cre

! -'_'.-l | g L—:.=-'¥"|'
s Dption- Cptian-n |'r~|;_._;~_.
{ With CHP | Without CHF | (Withou
- TS - ! | r_l.-|‘_'l|I :
' | Initial Capital (Up to targetyear) | B19.47 | 776.27 | 77591
la |  Specific Investment Rs./te B19.47 | 776.27 | 77501
¢ | Additional Capital for expansion | 6543 | 22.23 21.87

ST




The delails of capital invesiment under vanous heads viz Land (A 13,
Builangs (A2), WVehices [AB), Prospecting & Boring (A7) and
Development (A B), arg given in the appendices mentioned against each

of them

16.2 Capital Investments for P&
Capital investment on P&M is given in Appendix-A 3. The detailed break-

up for HEMM, Electrical, Pumip & Pipes, Workshop and Other P&M stc.
are given in Appendix-A.3.1 10 A 3.5 The capital requiremant on PAM and
its specifiic capital nvestment s given below:

Particulars [ ©glienI | Opuon-i | Cption-i] l
B - . | With CHP | Without CHP | Without CHP
A | Investiment on P&M (R=. Crs.) | 408.34 365 48 365.13

|
B | Invesiment on HEMM Tﬁf‘ 230.74 |_-E§nﬁﬁ_ | 230,74
|

Crs.)
T Specificinvestment n s e of coal .
g PaM =2 408.34 | 38548 | 38513
HEMMaione | 230.74 | 230.74 | 230.74 |
D ;-ﬁﬁ'—-ﬁnz_n:rfl Capial for PBM ~ 4449 “-‘”- 1 .E?:_'_ 1.27 :

Method of Estimation of Capital Cost

The method of estimation of capdal investment for PAM,. Civil estimates.
Development Capilal, Revenue expenditure capitalised &lc. 1s as follows.
Prices of Plant & Machinery

For the plant and machinery, the prices have been faken from the
Standard Price-bist of Mining Equipment published by CMPDI

.l Estiinated Cost of Civil Construction
he bagrs jor the astimanen of the cost of civil construction viz. residantisl
buldings, service buildngs, mads elc. has been given in Appendices -
A, Aad 8 ARS

5.4 Capital Investment on Vehicles
For the Vehicles, the prices have bean taken from tha Standard Price List
of Mining Equipment published by CMPDI -The total capital mvestment on

—— ——
—_—
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16.5

16.6

16.7

vehicles i1s estimated as Rs 19526 Lakhs The details are given in

Appendix- A5

Development

under this head, eshimated investment is given for (@) capital outlay in
mines (Appendix A8 1), (b) Roads and culverts, including haul roads
(A 8.2), () Water Supply & Sewerage (A 8 3) The details of each item are
aiven in the respective Appendix indicated in bracket

Opening of Revenue Account

The proposed expansion of Piparwar QCP to 10 MTY is expansion of the
existing Piparwar OCP.

Estimates of Operating Cost
Appendix-C gives the details of average cost and profitability for the target
production of 10.0 MTY, The method adopied in estimating the costs are

oriefly explained as follows

(a) Wages

The requiremen! of manpower for the targeted production of 10.0 MTY of
Coal 15 estmated category wise/ scale wise and details of manpower are
ven in Appendix - B

Fraevalenl pay scales for executives and non- executives (NCVWA-VII) are
adopled. Mid points of the relevanl pay scales of executives & non-

execulives have been considered in estimating the salary and wages cost

5. | Particulars Opliomd | Option-Il T Option-iil |
Weh CHP | Without CHP | (Withaut
L AT e R S
Wages cast Rs.ite 25.67 25.16 1538
-i' -r'_.zl.l:-: SET [T rl-_'l:l "-:I-:E::_- Ly E"_.I E I _‘:'33 Hpae—g

5 =
(RN G l0rEs

alores cost consists (1) diesel and |ubricants, (2) explosives ard
detonalor, (3) spares for routine repairs etc. Prevalent norms heve been
‘ollowed in eslimating stores cost The average stores cost at 100%

Capacily level 1s estimated as

b T




S | Particulars Option-| Option-1l | Option-Nl 'l
With CHP Withouwt CH2 W ithowd

: el Sl | CHP)

1 | Stores cost Rs/te | 81 43 78.15 45 83 .i

{c) Powel

The average power cost at 100% capacily level is estimated as:
&l | Particulars [ Option-1 | Option-ll | Oplion-ll |
With CHP | Without CHP | (Without |
' L I [ SR A v

1 | Power cost Rs e | 2929 2665 | 1715

id) Miscellanecus Expenditure

This covers the expenditure on printing & stationery, postages. telephone.
repairs and maintenance of assets other than P&M, workshop debits for
annual servicing and overhauling of HEMM, insurance and taxes for
vanicles, normative contractual cost of major maintenance of HEMM, The

average misc. cost at 100% capacity level is estimated as

I | Particulars Option-l | Option-ll | Option-lil |

|
‘ With CHP | Vithout CHP | (Without

: : o | N - - - W
| Miscellaneous cost Rs e 2618 2570 | 23.06

— I

{8) Administrative Charoes

This includes area overhiead, apex overhead elc. and the cosl has boan
taken as per the actual admiristration cost of CCL. which works out to Rs

4,45 per tonne.

-
i} Cost of Coal & OB Outsourging

g 'he normative cost of OB removal, as per recent agreement in CCL is Rs.
f S4.37 per cum for a lead of 1.83 Kms wiih pravision for escalation in th

F‘ prices of Diesel and explosives. The above price included cost of
v =xplosives as well Based on the above-agreed price. the OB cost works
o lo Rs. €8.50 per cum (excluding explosives), for an average lead of 3 KMs
g after mak g sudaie adustments O account for subsaguent escalation n
1 Diesel prices. The above-agreed price of CCL has been considered for

calculation of normative cost of coal outsourcing as well, The voluma is

e e ———




converted into tonnes, which work out to Rs. 45701, This has been
considered in the Option with departmental CHP, where mining will be

done by shovel-dumper combination. -

For the other twa Options without departmental CHP, where coal mining
will be done by Surface miner. the normative cost of coal removal has
been laken 0 be Rs 49 25fte as per recent estimate of CCL which 18 in
the process of approval The outsourced OB cost has been provided @
Rs B8.50Cum as the OB removal will be done by Shovel-Dumper
combination, and this rate is based on recent agreement with contractors
by CCL

(@) Interest on Working Capital
Rate of the interest an working capital is taken as 12.50% per annum

| 8l. | Particulars Option-1 With Option-I| Dption-lii
L sna _ . CHP _ Without CHE | (Withaut CHP) |
[ 1 | Interest on Working Capital | 10.05 9, 80 8.59
| |Rsfte : Il

(hiy interest on Loan Capital

As Llhe investment for tha project s proposed to be met from own
resourcas of the Company, there is no impact due 10 interest on loan

capital

i Drepreciation
Depreciation on assels 1s computad as per the prevalent norms. The
draight-line method of charging depreciation has been adopted. The

average deprecialion cost per tonne at 100% leve! is eslimaied &s

| 8l [ Parliculars | Optoniwith | Oplion] Oplion-ill |
5 CHP | Without CHP | (Withous CHP) |

1 | Depreciation Rs.ite l

7584 | 7217 51.41

(1) Cost & Profitability ;
the details of the average cost and profitabilily estimates, at 100%
“=pacily ana al B53% capacity are given in Appendix-C &C1. These have

bEar sun nmiarised in {he 1-5:'-"!';_5 t-"E;'.._.:I'I"'u"
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| 51, [ Panicuiars

| Option-I | Gption-1 | Sption-

Wil Withoul Mithoul
e ORI R (S| o SO - . - 0., 13 |
B Cost of Production Rs. e
' | At TOD% Capacity 393.42 385 &7 30566 |
At B5% Capecity 436 89 | 42784 337 64
2 | Weighted Average Selling 802.91 593.03 593.05
___| Pnce Rs./te N
| 3 | Frofit Rs.fe -
| | At 100% Capacty 20640 | 207.16 | 287.30
| Al 85% Capacity - | Tee02 l 16519 | 25541
il =i B R | A X

16.8 Financial Analysis
The year-wize cashflows at 100% and 85% capacity utilisation have been
eslimated and are detaded in Appendix-D & D.1, respectivaly. The cash
flows exclude depreciation and interes! on loan capital. The financial IRR
on iolal Capial of the project at 100% and 85% leve! of the rated output

have been worked out based on the estimates of the aforesaid cash flows
These have been summarised in the table below

sl | Particulars | Option-! | Option-11 Option-ll |
| With CHP Winowt CHF (vyithout
LA T . S CHP)

1| Intemal Rate of return |
4 at 100% Cuu';.ﬁg.r_ 34,83 T_ETE o1 | 3862
b} at B5% Capacity

|
0 irini A

25 55 J"E‘EE? | 2980

163 ECONONIC ANALYSIS

lhe year wise casn flow for the economic analysis at 100% and 85%
-apacily ubhzation have been estmated and are detailed in Appendix- 02
and D.3, respechively. In estimating the economic prices, all taxes, duties
ang levies have been excluded from cost of inputs. The econamin price of
Loal has been assumed 1o ba same as its ruling price. Based on the above
Inelthodology, the economic IRR of the project, at 100% and 85% lr ated
Lulpul, has been summarised in the table bajow




Sl | Particulars Option-1 | Oplion-il | Gption-ti |
With CHP WWithout (Whout
CHP CHP)
Economic Internal Rate nf retum |
a) al 100% Capacity 3848 | 3942 | 4158
' b) at B5% Capacity 29.28 | 3016 | 3281 |

16.10 SENSITIVITY ANALYSIS
The following parameters have been identfied for assessing their impacl
on the profitability of the project.

a)  Capital investment
b) Operating cost

c) Capacity utilisation
d} Selling price of coal

The above parameters have been increased / decreased in Sleps of 5% (o
a maximum of 25% over the base case and the IRR have been computed

The following table summarises the results of sensitivity analysis

Dptlnnu! With De;mrtmuntal CHP

| [ anable F'Hmmetﬂr IRR_at different stages of
L] | 8% | 10% | 18% | 20% | 28%
& | lincrease in Capital 3483 | 3446 | 34.00 | 3372 | 3335 | 3298 |
, | Zincresse in Cost of Production | 3483 | 33.55 | 32.24 | 30.92 | 20.57 | 26.20 |
'_"h' ecrease in Capacily 3483 | 3183 | 2874 | 2556 | 2225 | 18.7¢ |
|_4Decreasa in Selling Poce 3483 | 31,39 | 27.82 | 24.11 | 2021 | 16.08 !
Option-l Without Departmental CHP
| [vanable Sarameisr | lHR at different stages of |
2SOy SIS | sw | 10w | 8% | z0m | 26w
| Wncrease inCapital | 36,01 | 3570 | 35.38 | 35.07 | 34.75 | 35.01 |
2insrease in Cost of Production | 3601 | 34.73 | 33.44 32.13 | 30.80 | 3601 |
. e in Capacily 3501 | 3200 | 2008 | 2067 | 22334 | 3801 |
roresse i Selling Price 5001 | 3254 _.;-1:‘_.';‘.‘5 EﬁﬁE__Liﬂ_i‘g".:__'_:_:_-_-_
L.i' ‘.-T.h:m-lll Withaut ﬂﬂ;};ﬂ.n‘r&ntal CHP
! "*.-'E"Idl'lﬂ"ﬂfdmﬂéf : IRR_at different stagss of )
! J _ 5% | 0% | 18% | 20% | zs% |
| tincrease in Capital 38.62 | 38.30 | 38.17 | 3704 | 37.72 | 37.50 II
increase in Cost of Produdtion | 3862 | 37.43 | 3522 | 3501 | 3379 | 3258 |
|_ Uecraase in Capacily | 3862 | 3576 | 3288 | 20.90 | 2554 23.??__;
| #lecrease in Seling Price | 3862 | 35.31 | 31,93 | 2645 | 2487 | 21.14 |




16.11 Completion cost of the project

Completion cost of the project is up to largeted year and is given at
Annexure-1 The completion cost has been worked out based on the
guigelines of PIB dated 6.8.97, whareby the Labour component of the
invastment has been escalated based on the ruling Consumer Price Index,
and Other than Labour components of the investment has been escalated
based on the ruling Whole Sale Price Index. Financial and Economic IRR
of the project, based on the estimated completion capital is given in
Appendix- D4, DS DB & D7, respectively for both 100% and 85%

capacity ulihzation

Sl | Parliculars ~ Option-| Option-Il | Option-111
Y0 SrEaRs . WIh GHP | Wihowl CHP_ | (Without CHP) |
! Completion Capital Rs Grores | 824 13 77829 s
- —— . ————————————————————— el ———— L I
-3 Intarnal Rate of returm |
| | a) at 100% Capacity 3477 | 93596 3862
b) at 85% Capacity 25.44 2662 | 2990
3 | Economic Internal Rate of
| | return ks .
f a) at 100% Capacity | 3837 39,37 41.58 |
b) at 85% Capacity | 29.17 30,28 3281 |

6.12 Economics of project considering Coal Preparation Plant (CPP)

Economics of the project for a targel production of 10 MTY along with

nvastment on CPP has also been worked out. which has baen dataile:d
nedow: Th

rh

existing capital investmant on CPP at Piparwar as on 21.32.0

Nas been shown as Rs. 317 .38 crores which works out to RBs. 453 136
ror RAW coal feed of 6 436 Mty during 2005-06. end Rs. B02 TOhe basad
N clean coal as specific Investment of CPP. The economics of the projedct

along with CPP operating at 85% capacity for an average yield of 81 B3%

N8s Deen worked oul and shown in table below. The weighted average

=

WA Ls




selling price of clean coal i e Rs. 1045Me & based on the sale value of
ciean coal of thes CPP during the year 2005-06

| SI. [ Particulars | Option-i Optiondi | Option-iil |
| o — ¢ WunCHP Withowt CHP | [Withaut CHP)
i ' | Capital investment Rs Crores | 1 136.85 1083.65 1093.28
| 2 | Costof production RsAe al | 60670 | 58841 513.04
i - - . bt -2y .
| ¥ |Weighled Average Seling | 91906 | 501 57 01 21
_!. .I:I_ril::':e .F.!E'.'I.!E e - E — —
& | Profitf Loss Rs./te 313.26 302.80 3881 ?_J
| 3 Tintemal Rate of eum % 28.38 2802 | #1211 |

el I T.m“m_m——wﬁm TR T p——




CHAPTER-XVII

17.0 EMNERGY CONSERVATION
17.1 Introduction

Conservalion of energy in any form is assuming greater importance in
mechanical mines with rapid industrialization and increase in per capila
consumption of energy resulting in unsaleable demand of enargy. The time is not
far off when with the existing guantum of energy; the coal mining industry would
Lie facing @ bleak lulure, Hence, it is of paramount importance thal the exisling
quantum of energy is pul to optimal and economical use with a high degree of
conservation. Special emphasis is laid at the project formulation slage 1o take all
steps for conservation of electrical energy including power consumption and
power demand or fuel consumption. All efforts have been made to incorporate
energy conservation system and equipment to achieve this in the planning and
nstallation stage itself. At the stage of planning of the equipment of the opencast
ming, a careful study has been made with regard lo location of power sub-station
for the mine, selection of equipment, conductor size. operating power factor with

special reference to the conservation of energy,

7.2 Managerial control

To reduce occurrence of maximum power demand of ceriain group of equipment
al a time and improve the effective load factor, demand meters have been
proposed in each circuil breaker controlling the feeders,

his would reduce power demand of the project at the same level wi

—

PoOwer consumption and alse relieve the system of transmitling useless power
7.2 Energy Audit

It is suggested that energy audit in the mine would be done regulary lo even out

Mmaximum demand. as far as possible. Such an energy audit would natl only pin
XVH -
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Point the defined areas but also would highlight the areas so that improvement

can be implemented immediately,
18.0 Maintenance

A special emphasis would be laid on the preventive maintenance of all
elecincal, mechanical and HEMM equipment. Energy conservation is very much
related to preventive maintenance. Therefore the preventive maintanance would
never be overlooked,

As parl of management sysiem, a leedback is necessary for betier
performance of equipment and statistical information of breakdowns would help
in upgrading maintenance practices, after meaningful and purposeful analysis
resulting in saving of diesel and power.

158.5 Distribution Netwark

In the power distribution network, care has been taken 1o select suitable
size of conductors and cables to minimize losses and voltage drop. It is
suggested thal the conductor sizes recommended in the PR are drawn at the
canstruclion stage of the project itself to avoid duplication of work later on _The

size should nal be changed either with higher or lower size of the conductor

The transformer has been selected to cater to the tolal load. However, all

the transformers under normal conditrons would share the load of the mine
15.6 Lighting

For the purpose of llumination in mine and dump areas, provision of
groups 400 walts, 250 volls HPSV lamps mounted on 15 m high towers along

quary edge have been recommended to reduce the energy consumption and o

achieve the desired Lux level

AVI-2
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156.7 Haul Road
Lumpers used for transportation of OB and Coal, consume lot of energy

wi the form of consumption of diesel. For effective fuel conservation, it is
suggested that haul roads, which play an important role in the use of dumpers
and fuel consumption are made betier to reduce group resistance. To save
energy, therefore it is absplutely necessary to maintain good haul roads

specially al ramps and turmnings

15.8 The important areas in the opencast mine warking where there is scope of

energy saving, have been indicated above. This emphasizes the

following: -

(a) The necessity for going in new system technology and equipment

(b) Even during planning, the aspect of energy conservation with
respect 1o equipment size is considered.

{€) Dunng operation, it is imperative to conduct an energy audit just
time preventive maintenance.

(d)  Completa monitoring by proper communication and instrumentation
would identify the areas, where there is energy waslage so that
corrective measures are taken.

(&)  Ifit deviates from the standards, causes should be identified and
corrective action may be taken

() Maximisation of utiization within the load allocated by supply
agencies by flattening the peak demand.

(g) Provision of adequale size of pumps in the mine especially duri gle]

(h]

MonNsoon

slaggering of mining activities during usual peak hours.

XVIT- 1




CHAPTER - XVl

Environment

Introduction
Fiparwar open cut coal mine cum coal beneficiation plant was initially planned,
designed and Implemented for target capacity of 6.5 MTY of Raw Coal and 5.85
MTY of beneficiated coal with an ash content of < 34%. The product
(beneficiated coal) is being supplied to NTPC Power House Dadri near Delhi. It
was an Indo-Australain collaboration project.

The EIA / EMP prepared by CMPDI in March ‘83 had been approved by
MOEF vide their letter No  J/11015/12/85- Env.SAA 1 (M) dt. 28.10.83.
Now it is planned lo increase the annual production of the project to fulfill the
demand of power grade coal. As per guide line of MoEF, a revised
environmental impact assessment and management pian (10.00 mty ) has been
prepared and submitted to fulfill the statutory requirement  As we KNow open
cast mining complelely change the topography of the area i.s, create large open
Geep excavation pit and huge high O.B. dumps and also damaged the ecological
and environmental balance. So efforts has been made to minimise the above
effect as much as possible,

source of Data
'@ kinow he present environmental SCEnarna in base line dala have bean

genarated in core zone | Lempnsing the area of 1120.Ha., part of 8 villages) and
as well as in biiffer xone \compnsing the area within a redial distance af 10 km
from Core zone having 73 villages and covering a total area about 3148qg.Km).
Following are 1he vanous agencies who ganerated the data.-

(4] ‘paralicnal slage project specific air  watar and noise guality
monikanng data of 2004-2005 and fresh data of April 2005, have
been generated by PDIL Crhanbad, Jharkhand.

(B) Hydro-geological sludy was done by t-he Exploration Depariment of
Ri-3 CMPDY,

et Wl o |



(C) Ranchi university, Ranchi, has conducted the socio-economic
survey
- (D) The land use pattern was done through remote sensing by
CMPDI (HQ), Ranchi
(E) Mining related data is based on the Piparwar project report

(6. 5Mty) prepared by White industries Australia and RI-3
MPDIL Ranchi in 1983,

(F) Study for flora and fauna has been done by University Departmant
of Zoclogy,Ranchi University, Ranchi in May, 2005,

. Present Environment scenario
The present environmental scenario, as described below. reflect the

residual impact on environmental attributes due to mining operations and
control measures are corresponding 1o 6.50 Mty coal production.

summarised data of base line have been tabulated below -

(A ) Micro-meteorology:

I Predominant Wind Directicn : From south quadrant with
the frequency

2.04%.

k I Temperature Temperature values are

h Ranging

: | from 290° 10 317.2° K. |
- | i Relative humidity Relative humidity values

o

ranging from 46.20% to 00 15%

Total rainfall of ha
I.-I |
1
: during the
‘ I =tudy oerind
t W Cloud cover
;_f_';k'.af,

1 et i

Varies from 0 to 2

WV



(B) Air quality:-

w
L
“®
®
®
@
@ 2 =] Maximum Concentration in pg/m-”
no. | 8 I . v
a Slno ampling station : SPM RPM S0, NGy
3 1 Corezone | 240 | 68 19.4 238
2 | Benli Rehab. site 197 61 208 24.3
¢ 3 | Kalyanpur village | 197 42 17.8 19.6
® 4 Koilarh village 199 45 17.3 184
. 5 ‘Bachra village .i 158 | 58 178 | 19.4
® |
®
]
L
L
L ] (C) Water quality
b i | ol & |
; o i
. Sampling | Turbidity | TDS D.O | BOD
B | location . PR NTU mg/l G::;TE mg/l | mgi
T "Bore Well, | 1
- e} Core Zone 748 . 4 642 NIL - -
! JASW.Y: | . |
. Cpen Well, : T '_l___
< Sidalli Village 7.48 3 408 NIL . = |
R 111 LY -
: Workshop
3 | discharge 7.75 - - 1,50 - 5.0
_leswy -~ | =1
. . Lagoon . g 3
¥ . | 4 ;-15-::.* irae .21 X e BOL | | ¥
HRmonar US| 2001 14 | 497 ~ lsa) 30 |
1 | L I.!"E:Ii'ig-L | I ]
' 3 | Damodar OIS | 782 | ' T
(5] - 82 17 ' . 3 3
| | | swe | Tl [ Vi M

X Wi 3



(D )_MNoise Level (Leq Noise-Leverl)

| i ) Noise level 4
. Max. L. i' =%
'ﬂ' L:g;;n;:n ' Location Zone Noise | HM?E Feak
! | “Laval oise Level
|-t | aB(a) iy
01 SN, Core Zone 47.1 49.0
| Benti
0z SN Rehabilitation 49.8 51.7
L | Site :
% Kalyanpur .
| 03 SN . '
| [ 3 '||J|'_I-|I|E-_E'E 4‘611 45-2
l 04. SNy | Koilarh Village 46.2 40.8
05 SNs | Bachra Village 43.5 47.0

(E) Land

J Land requirement- Total land requiremant for the Piparwar OCP is 1120 25
Ha Including the safety zone, nala diversion, haul road and etc
| Land requirment

ForestlandHa | Non forestland,Ha | TolalHa |

| 885 633.75 1 112025

o L 1



(F) Population Composition: As per Cenceus 2001 & 1991

| Buffer Zone
sl : " | As Per | Coree SEJ.‘
No. Particulars Coenviis| Zaia Total Men Total Women Tnta! Ratio
population !
Ratio
1 | Population |—2991 | NIL | 38345(52 BB) | 34166(47.11) | 72511 :
1991 : - . 36287 5
Sex Ratio- | 2001 NIL - a - 591
SC
population | 2007 | NIL | 9202(51.15) | B432(48.85) | 17634 :
SLC Sex |
. Ratio 2001 MNIL - 2 - 916
SC Ratio | 2001 | NIL d h ] 24%32
S.T. :
Population | 2901 | NIL | 7791(5150) | 7338(48.50) | 15129
3 | S.T. Ratio 2001 ML : ; - 20.86
L= - - | o
| 5.T. Sex : . .
Raic | 2001 | NIL . . - 941
Total No. of =
. house hold <001 NIL [ = - 13373 b

(G ) Soil Quality

Sl |- Parameters | Ranges S| | Parameters Ranges
Ng. | 0 1 No.
1 | Texture Sandy to clay _§— Organic 049to |
B Ll Loam | | Garbon 0.90
2 | Plastic limit 9.0 to 12.7 & | Phosphorus | 0.046 to
Y o . _ 0.065
3 PH 65.9tc 7.8 7 Potassium 0.013 to
T — M " : 0.026
- _[_:.I.g:l_:.i : 0.21 to 1.20 g Nitregen {  0.049 to
L | Conductive 0.054
IMPACT ASSESSMENT

The increased level of production would increase the frequency of various
activibes and will impact on the quality of ervironmental parameters, that

are likeiy logo-up from present level
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An attempt has been made in the EMP report to identify the impacts of
mining & alled activities on the various environment attributes.

Air - In the following table, resultant impact assessment for the various
air pollutant have been computed
All the parameter have been found well within the stipulated limit.

Table
Sl | Pollutant | Present status ,ﬂisﬂr,!ﬁ; Resultant
 No. | yg/m- * ua/m La/m
P 97 2808 "37.78
S NG 13.8 94.10 107.9
| [ 8PM | — 145 3335 | 4885

“Max Value taken

Water - The operation of the mines and preparation plant is affecting
waler resources in the project and surrounding area in the various ways
thal are discussed in detailed EMPreport.

Sources for waste water, sewage including industrial and domestic,
surface water quality & effluent being released are monitored regularly.
The quality has been found to be complying to prescribed standards.

Base line data show the pollution levels in the water are well within tho

prescribed limits & water environment has the capacity to lake additional

pollution load may cause by increased capacity of the project.

So, there is no serious impact on the water pollution have been

envisaged
Noise- Noise (s usially delined as unwanted sound or undesirable SOuUnc
f ning sociely's noimal day 1o day activities. Modem mining involves
. £ large-scale wilizauon of high power machinery operation, These machine

invoive m gensrauon of structural and serodynarmc namse. Such a noas
raises the sound pressure level within the mine ang nmghbm:inﬁ areE
COften these high level noises prone to cause psychological harm o the
people. Many psycho- somatic diseases have relationship such a high noise
level.

Itz also evident that when a combination of these equipmerts will work at

WA W M ow -
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dafials mining activity centers, the net noise level will be shghtly higher
than the noise level generated by any individual equipment. Thus noise
level at and in immediate vicinity of activity centers would be above the
prescrbed iolerance level and limited to operational area within the active
mining area around the mine pit. The distance of villages! settlements
around the mine are away from active mining areas Hence these activities
have neglaible impact on noise level in ambiant scenario.

Land - As we know open cast mining completely change the

topography of the area i s Create large open deep excavation pit and huge
high O.B. dumps. The proposed mine and allied activities would alter the
fand use pattern of 1120.25Ha. of land which include 188 5 Ha. of forest
land, 933.75 Ha. of non-forest land. This change will be for doing quarry
operation, O.B, dumping, infrastructure and haul road and elc.

CONTROL MEASURES

Air- Mitigation measures are broadly divided into two calegories namely

preventive measures and suppressing measures. Stress has been laid
down on adoption of mikgation measures, which are more effective and
economical Detalled description of some of mitigalion measures being

taken in the varigus activities are described in EMP repor,

Water- To prevent the Water being polluted, the control measures have
oeen envisaged right from the planning stage. That are based on

following four assumptions: -

= i} Mine lay oul has bean so planned as o prevent water pollution as much
ds HaEsible
Y i iEs been gecided 1o recycle the potiuted waler as much as possibie

i) Surface run-off s being differentiated inta clean area and dinty area
L 5

tv} iNo dry weather waste effluert would be diseharge inlo natural
walercourse withoul treatment |

Detailed description for water pollution measures the various activities zre

described in EMP




Noise- Detailed description of noise mitigation measures of the various
activities are described in EMP, Some the mitigation measures are listed
below -

In work zone, noise protective outfits are supplied to workmen aperating

L3

under high noise zone,

» Operatars working in HEMMs, which are source for high noise, are supplied
with above equipments. Moreover, the cabins in HEMMSs are sound proof &
Air conditioned.

All HEMMs are source for high noise are regularly serviced so that they

Operale smoothly & unnecessary neise is not generated.

In the workshop, the high noise producing equipments are enclosed to

prevent propagation of noise

In addition t¢ above mitigation measure areen belt should be developed around

the guarry area, workshop. Along the haul road, coal preparation unit, along the
saiety zone and along the all others noise generation zone

Land reclamation.- As we know open cast mining completaly change
the topegraphy of the area i.s. Create large open deep excavation pit and
huge high L.B. dumps As the dump materials are in loose state and
surface do nol conforms to natural angle of repose. S0 in this conditions,
unless they are trealed, are venerable to erosion caused Dy blowing wind
and surace run-off. Continuous erosion of deep slope may lead to slope
failure causing loss of property and life. Such a untreated dumpse constlitute
a polential source air and water pollution and safety hazard for employee.
Sa il is necessary (o reclaim the degraded land both Physically and bio-
logical, Reclamation of land is based on following principles. -

Consarvation & Reclamation of tep sail

-7 ¢ Heclamahional OB aumps (external & Intemal)

; g # heciamabton of degraded land, quarry plits and elc,

. Delalled descriplion about the land reclamation of the varicus activilies

are explained in EMP report.




CHAPTER- XIX

19.0 MINE CLOSURE

Mine closure operations s proposed to be undertaken after examination and
detailed study that there is no further expansion possibility of the mine and the
woid is to be suitably filled up so that the land is utilized gainfully by the society.
Intermediate stoppages of operations due to any reasons for a period of time do
not come under the proposed scheme of mine closure. This chapter proposes
following aspects -

A. Technical Aspects

B. Environmental Aspects

L. Social Aspects

D. Financial Aspects

18.1 TECHNICAL ASPECTS
v Safety aspects
v Pil slopes and waste dumps.
¥ Hydrology and hydrogeology
v Details of decommissioning of the infrastructures

« Glasure of entries like pits and entry to the mine.

18.1.9 oalety

Ater attaining the final stage dump the remaining portion between dump toe and
inal stage Quarry floor should be fenced properly so that no human being or
stray animals should be trapped within, Internal dumps are proposed {o be

=uUlably re-graded to avoid deep trenches.

18.1.2 Pit Slopes and waste dumps

The final pit slopes are designed to aveid any sfope failure. Technical study is
Rroposed to be conducted before deciding upon the final slope. Both the external
anad internal Dumps are designed in such & way that there are minimal chances

Y. T



of slope failure. The internal dump slopes are designed at milder gradient so that
even with the percolation of water in the dip side of the quarry, the dumps remain
stable. It is proposed that the internal dump must be provided with toe walls/ silt
arrestors and gardand drains. Vegetation cover on surface of these dumps is
proposed to be ensured as a final closing operation

19.1.3 Hydrology and Hydrogeology

In the mine closure plan, the surface flow pattern of precipitation and mine water
drainage Is envisaged to be examined and the water channel suitably laid down
sC that this is acceptable to the local community and it do not disturb the general
hydrology of the area. Effons are proposed lo be made to regenerate the ground

wWaler resources.

19.1.4 Decommissioning of the infrastructure-

The coal project develops lot of infrastructure for sustaining their operations.
These include Workshop, Coal Handling Plant, Railway Siding, Office Complex.
Residential Complex, Roads, Fipe Lines and Transmission Line.
Decommissioning of the infrastructure should be planned in such a way that the
Land occupied by these infrastructures is released. However these infrastructure

IS proposed to be reused for the nelghboring projects /mine

19.1.5 Closure of entry to the Imine-
All entries to the mine must be effectively sealed. This will prevent illegal mining,

antry of fire and waler aic

19.2 ENVIRONMENTAL ASPECTS

«  Alr water, dust

v Heclamation of forestivegetation,

¥ Management of recharge areas.

¥ Acceptable surface and ground water flows.

“ Allzrnative use of land
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19.2.1 Air, water, dust
It Is proposed that air quality, water quality and dust level i5 0o be
: monitored. Necessary actions to check the pollution from the closed mine,
If any, in respect of air, water and dust is to be taken afier examining the

local site conditions then prevailing.

19.2.2 Reclamation of Forests/vegetation:

It is proposed that major partion of the project area is covered with
vegetation, This will involve both forest land as well as non-forest land.
Certain areas, moslly industrial areas, where service building are
proposed 1o be lecaled and to be used are not proposed for plantation.

19.2.3 Management of recharge areas:
It is proposed that the recharge areas are fully utilized and sufficient
availability of water, if feasible, is ensured to enhance ground water

availability.

19.2.4 Surface and ground water flows

In the final stage, wherever the mine water 15 likely 1o flow out to surface
and meet the natural drainage sysiem, the quality of water is praposed to
be assessed and flow pattem for mine water be properly modified/
redesigned Alternately, the water freatment arrangements may be

considerad depending upon the local site conditions,

19.2.5 Alternative use of land

Dunng the mining operation. the liand usage changes from its pre-mining
scenario. The final stage land usa plan shows the use of land in 3 posci-
INing scenano when coal-mining operations have Ccompleted. Aliernative
use of land, specially released from infrastructure areas and vacant a‘reas.
85 proposed to be planned and properly designaied for post-mining land
uses depending on the existing conditions prevailing at that point of time.
While for OB dumps ang acquired forest areas, vegetation and

afforestation has been Proposed as a final land use. While agriculture

il B ek |




may be the best land use, if feasible, and if it is supporied by some
irrigation facilities

18.3 SOCIAL ASPECTS

¥ Re-deployment of work force.
v Management of community facilities
v Canalization of available water

18.3.1 Re-deployment of work force

Erl

The peak work force required for mina cperations is in the first few years
of the mine when construction activities as well as operational activities
achieved their peak,

This work foree slowly goes down with completion of development and
when only the operational work remains. Again near the end of the mine
iife, say 4-5 years befare closure, the activity of the mine staris getting
reduced and therefore management gets opporunity to taper the
cperational manpower, After closure, skeleton servics people are
proposed to be left for continuing with the actual closure eperations The
reduction of manpower could be dane as per the following aptions:

MNatural retirement

implementation of VRS schemes for age group of +50,

Retraining and redeployment of Younger groups — 40.

Transfer of experienced middie-aged groups between 40-50 years 1o
Gther projecis

Retrenchment of people with suitable tompensaucn afier exhausting al

13 abxove oplions

J:2 WManagemaent of Commun'ly Facilities

The community faciities are progosed 1g be developed by coal projects
for betterment of tha neighboring community. The project management
Provides or assists in developing educational facilities, heailth facilities,
community halls and also some communication facilities. After the mine
closure, these facilties are 1o pe continued for the nérghburing
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communities lo the possible extent The closure plan will envisage
nteraction of mining company with the state or local bodies who will take
over these facilities and run the same for the community. A onetime
payment may be made by the coal companies towards running these
facilities, which is proposed to be taken care of by the local/state bodies,

19.3.3 Canalization of available water

If it is found that the mine is having sufficient water and on closure, the

mine water flows into the surface watercourses, canalizing this water for

surrounding community for their irigational/domestic uses may be taken

up

19.4 FINANCIAL ASPECTS:

Creation of a corpus fund for the final mine closure

Cost of closure activities.

Cost towards organization for executing the closure activities

Cost of the post project monitoring

Bondfinsurance for the closure cost

Creation of a corpus fund for the final mine closure

It is proposed that a corpus fund for final mine closure be created from the

retain earnings of the project. The fund ereation is proposed 1o be stared

after the project earns revenue, which is in surplus, after deducting all the

negative cash flows. Preferably the corpus fund should be created after

the mine comes under revenue. However, in case of shortage of funds,

corpus fund creation may be deffered il the mine attains target

preduction. This fund should be juditiously ereated so that the objective of

the final mine closure can be smoothly met. This will depend on the local

sile condiions, reguirement of mine closure, mine closure plan = Site

spEciiic mine closure plan is proposed {o be prepared and approval of
oy bodrd may e oblaimed. It is propesed thatl 10% of annual

LB removal would need to be regarded 2t the end of the mine. A Corpus

fung @ Hs.2/- per cum of the OB to be finally re-graded is envisaged to

be created and kepl under separate head with the project. This fund will

not only caler for re-grading but will also cover other ancilliary

expenditure.
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19.4.2 Cost of Closure Activities
As proposed above. many activities are proposed to be undertaken after
the closure of the mines, which naturally will involve expenditure. Some of
the closure activities will, in fact, form part of normal mining opérations.
Howewver, some activities are proposed to be addressed only after
completion of the ceal mining operations. The cost for all thoge activitias,
which are (o be executed after coal winning, is proposed from the retained
earning of the preject for meeting the expenses.

19.4.3 Cost of Organization for executing the closure activities
After the completion of the coal mining, an organization consisting of
persons of aifferent disciplines is proposed to be maintained to undenake
and implement the closure activities, The organization may be provided
with a vehicle for discharging day-to-day duties. Maintenance cost of this
organization is proposed from the retain earnings of the project. A small
team consisting of 2-3 technical people may be required to oversee the
efficacy of the closure activities. This maonitoring may be conducted for 4-5
years afler the mine closure activities

19.4.4 Cost of the post project moanitering
After the closure activities have been implemented the projec! is proposed
la be monitored regularly for 4 to 5 years. During this period of 4-5 years,
cost towards project monitoring is proposed from the retain earnings of
the projact
Funding for mine closure
Provision of a corpus fund is made for & few years(upto 5 years) in the

mine so that the reclamation equipment alongwith its manpower & a faw
olner necessary manpower can perform reclamation work as well as other

o mine closure activities is completed without any difficulty, —
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