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5| Surace Master plan {Conceptual Plan) 120000 ¢ 5 | 7010-198-PON-]-005
.| Topographical plan | 420000 | 6 | 7090-190-POM-J008 |
7. Geolngical Map Tzo000 | 7 T7040-143-POM-1.00T |
& | Scheme showing Detail Exploraticn in Dip 120000 | TA 701 0-193-POM-J-0FA
_ QH:IE F'LI'E,'E! ______ 1 P — —
o, "G ECI|-'.:IL]I1..-:.|J CIO5S sachions .::I-::ung A-Ate -0 110000 3] TF10-193-POM-J-1HG
p | Geoigical cross sections alung E-E' e H-H | 110000 1 9 7010- 199-POM- 008
11 | Gevlogical cross sections dlung 11 to -k 1:5000 10| 7010- 199-FOM- L0010
12 | Grapme Lihelog BH NG CNPE — 1512, 15,18, NTS 11 | F010-188-PON-J-1 1
| 21.2347,CMKPS 01,12.13.14,16,30.33 R
13 | a#-am exlent plan -V 1 #00HI 12 | 7010-192-POk-J-012
"T'-i"' I"Seam extent jian — |¥ 120000 | 13 | FOR0-198-POM-J-013 |
16, Soamrexlent plan— Nl 120000 | 14 | 7OA0-100-POM-3-014
{46 | Yeamesentplan— 1 — |qzoong |15 F010-169-POM-J-015
T17. | Seam eaent plan - | 720000 . 18 | F010-199-POM-J018
18, [ Seam extent plan - K- 5 320000 | 17 | 7010-199-POM-J-017
16, Seam cxtent plan - K - 4 120000 | 18 | 7010-199-POM-J-G18
20. | Seam extent plart™- K-3 | 720000+ 19 | 7010-189-POM-I-0TS
31 [ Seamentent plan ~ K -2 - T1EO000 ;20 | 7010-188-POM-J-020
G2 Ssamodentplan—K-1 100000 | 21 T7010-199-POM-J-021
+4 | Final Stage Guarry Plan 120000 | 22 "fﬂ'1'd-199m'n:ez_'
24 23

T010-199-POM-4-023
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} LIST OF PLATES (PART 11 OF 1)
' 25. | Stage Plan at the end of 1% year 120000 | 24 | rOGCTO0-POM-J-024
ls Stdgr::- plan atthe end of 3 Yoar 1220000 25 | 7010-109-POM-J-025
[ 27. | Stage plan althe end af 5™ Year 1: 20000 26 7O 0-198-POM-L026 |
26. | Stage plan at the end of 10" Year 20000 55 | FO10-150-POM-J-027
20, Stage plan at the end of 200 Year [ 1200040 1 28 F010-10-POM-J-028
30. | Stage plarm gl the ond ol 307 Year 1 120000 29 [ 7010-198-POM-3-025
31. | Stage plan al the end of m'“ Year 120000 | 30 |[7010-199-PONM-I-0A0
32, | Final stage Jump plan 120000 , 31 F010-199-POM-1-031
33, Post h1|n1r\g Landusc Plan | 1:20000 32 TO10-193-POM-J-032Z |
34| Reclamation Plan aker 17 yoar B 120000 | 33" [7010-190-RPOM 1033
35, | Reclamation Plan afler 37 vear 1 20000 g | TO10-18G PUMW
36, | Reclarmation Plan after 5 year | 120000 a5 | F0-199-POM-J-035
37 | Reclamation Plan after 10" yoar 120000 | 55 ¢ TO0-199-POM.J-036
Jdi8. | Reclamaticn Flan aller 20" yoar 1:20000 47 T010-199-POrd-J 037
39. | Reclamation Plan afler 30% year 1200600 it TO10-199-PO-3-036
40. | Reclamation Plan aftar A0 vear 1:20060 4o | T010-199-POM-J-038 ; '
41. | Final Slage Reclamation Plan 1: 20000 a ¢ FO10.199-POM-J-040)
42, Reclamation Cross Section ) 1:10000 4 ?'!]1{1-199-PGI_'u'I-J—ﬂ-11 '
: 43, | Lay out of EHF’ & Tentative Gr:ral Flow H'i_'_S__42__ ?G1U-1HEJPDM-JT{ME_||
44, Elnglr Line Dizgram NTS 43 | TO1-198-FOM-J-043
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Annexure -1 &
Armnexure-11A
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Annexur é =W

‘sLoNG. [ PARTICULAR

1. Capy of Hock alolment letter R Mol Letler dated 24"
Atagust 2005

2.
Copy of Approved Mining Plan & WMoC's |eller approval
of Mining Plan

K3 Copy of letter for subnission of Mining Plan far PE
MNorth - West [Seclor-A} -

4. Copy of latter far a.ubrma-fal::ln if I'-.hnmq Plar fon PE

- East

5. | Copyol MuCs |F!t[!'.‘l'.fﬂr"5:u'bl'l'l1:.:'-5i&rl of Revised hining
Flarm ard Mine Closurs Plan L

B. Copy af letter of submission of Rewsed Mining Plan
(1st'Revison) to Mol

T. Copy of [etter bor commencameant of Mining from PE
Eazl _ :

m Copy of Mal s letter for subrmizgion of Rovised Mining ;
Plari inporparating the changes in scguenace of mimng i
aperation |

oo Copy of MoC's lehar grantihg recognition to RGP for

preparation of Mining Plan.

100 Copy of letter frant CRFDILE KECL far procurement of
GR :

1. N dues certificate from GMPDIL regarding Exploration
cost

12, | Copy of approval ietler of Ming Closure Plan &
Approved Mine Closure Planidan® 20125

13. T nolification under Section 7 {1) of CBA {A&D) Act

14. | Co-ordinates horeholos of Pakn Bunwadih

15 | Letter of authorizaton by the Binck Allottee to the RQP.

165, | Cenificales by the RGP regarding obsereance of
JLJIHF‘EIHES DI I"..-‘I|r11 *lg Plan
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17, [ Certificates by the RGP regarding coverage of block

18. | Cerlificates by thﬁﬁﬁ?&jérding block buundary as

1962 STdher applicable faws

0. | Cedificates ::.;.é the HDF-reqarding qQUATTYING L 10
bottarm most saam
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21, | Cedtificatg by the RUF ragardiong authaonsation

2% | Cerificalg from Lhe applicant

23, 'lLetter of RECHCoal Mining) w0 MaC along with tho
Board Reselution

24, Pkan of bfock I:nc:nun-dﬂr'_-,-' 1g5ued by CMPD
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LIST OF ABBREVIATIONS
[51.No. | Abbreviation ' —___ FullForm
1. [ AMSL Above Mean Sea Level | _
2 |bal i Baiow grourd laval
T3 [ BH Bore hole
4. CBA Cral Bogrng Area i
5 TOoMPDIL Ceatral Minc Planning lJElElgn Inslitule |imilad
| B C5M Continuous Suface Miner ]
7 Cumidil, cum. 1 Cubic metras Millicrin cubic metre ) i
) (1] e Bircctor Gersral Minas Safety
B [E&M Eleetrical and Mechames|
16 [Elw | Envirgnmental Impact Assessment
11. TEMF Ervironmenlal Management Flan .
17 FGC Fixed Carbon
13. | FE Loader Franl End Laasler
14, | GOV (3roes colorific value .
15. E _ Goverrment of Ingia
16. | GR o Ge-:;:ulcngu;al. Report !
At ] GSI Genlogical Survay of India o
18 HCRM I leawy Eardh Moving, I'-.-1an:.h|ne[g )
15 | HFL High Flood Level
20,0 |18 Inier burdan
1. | E - ¢ Indian Eleclricily .
| 2 [ IMG india Meteoralogical Dreparimert |
23 | K. Caollkg - Xilo Calorie per Kilogram
24 | KUK kilo Litre
_ 25 U Lilre
28 mim Metra/Kilzmeto _
27, | miMm’ Cubic metredMillion cubis matre |
28, | MBCOM Rillion Bank Cubic Metre i
M| MCE . h.ne Closure Flan o
30 MELCL Mineral Exploration Corporaticn Limilerd
A I ME Mining Ledse
32 mi [ Mlion Sre por day
33 P Mol Ministry of Coal ]
31. MWoEF Ministry of Enviromnent and Forasts
35 7ML million Tanne
_ 3B | Mipa _ Willion Forne Fer Anbum .
a7 | oB G Overburden
38, | Q02 ‘:'GE'.H(..H.EE . L
. 34 [ FA ier Annrm . ]
! 40. 'PB Pakri Barwachlt
’:_ 41. RH Feiatves Hurmidity . ~ |
| _ 42 |[RPM Raspirasle Partirufatea Matter - 7. -7 ey
i 43 |ROP | Recognised Quatiied Pargon :
| —43_ [RoM | Run af M B
dh. | SC Schedues Casls o _
Lict af Comtents

ROF Na. 340117({15)/2008-CFPaN doted 27.02.10
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Aewvised Minina Plas [T7 Bevion] Born Borwadib ol (icar &

46. | 5H _ Slane Highway L

47, | SHEM suspended Farticulate Matkar
A = Scheduled Tribe ~

4. L[ Tenne §

20 TP Tanne Fer Day ]
5. T8 Trrprsail T
| 52 UHY Lisedul Heat Vaiue T

3. | UG Lndergraund o
i ! | I olatile Matter L L
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Fauvsed Minng Plan {17 Rewvisrong —

Pakeyy Borwadih Caal Miremg Slock

Summarized Data

1.

General

2l Marne and address of the
Applicant Company

hj Mare and address of Slock
. Allottes

¢] Relationship bebween Pnpplln::a nt
and Alloltee company

TNTPG Lid,

{Gowt. of India Enlerprises)

MTFC Bhavan, Core-7,

Seape Tomplex, 7 Instilutionzl Area,
Lodhi Road

Mo Delhi-110003

Tol N 011-24587335/24 387000
Fax Mo 011-243561015

A abrve

. Both Applicant and ailottee COMpany ane

ane and the samn.

__4p Slatus of the Applicant Compary

e} Mame of the Coal Block kgether
with name of Coalfield & State
where localed o

v Date of allotment

q) Fnd Use of Coal a5 per Approval

tid RO quamng,.- .[:IFD[_H_'I'.:-.I:!':'J o b
produced as par Mining Plan

iy Morms edopted for . H|LLJ|.:1[II'|E]
ROM quantity requircment in case
W differs Trom the quantity

i Fc:-r

|n[1|r.=uh=-l:| in 1he Hllu-lrnent CIIT"E'F

Public Sector Underakingsuy 7

Block - Pakn Barwadih Coal Block
Coalficld : Morth Karanpura Coallicld
State . Jdharkhand

Date; 11.10. 2004

Letiar No.: 13016/202003-CA+ i
generatior of Power. A basket

Linkage exists for this Block,

RO Quanlity:

203,38 Mt from West and East Quarry
138 95 ML from WY Ouarry

Total = 642 34 hit ~

M A (Basket Linkago)

. Mo
Mot Applicalle

Iy F'en-::u:l for which r-.rhﬁth Lease has
Legn granted for

m) Dale of expiry of Earller b ining
Lease, if any

n) FROE who has prepared the Mining

Flan
Mame:
Address:

[Thone Mos,

Since lamf [or mining area is bang acquired |
by NTFC under CBA Act Mining Lease

Mat Applicakle _

Since land for mining area is Leing acquired
v NTPC under CBA Al Minicng Lease

| Mol applicahle

Mr. San/lv Kumar Singh
4th Floor, Core-5 NTHRC Lid, Scope
Comglex, 7 Instituticnal Area, Lodh
Foad, New Delhi-110003

(+31) 011- 243EFGED (0],
0120-2400472 (R}




Rewsed Mining Man (19 Bewvision) —

Wotile:

Fax.
Ermail 1E:

Regqistrabon Mo of ROF:
Date of grant of ELOP stalus:
Renewal of ROP Status:

Valicity:

Pafri Baraadin Coad Mining Bioci

[+91) B660391 396

(+81) (1 1-24367058,
sanjivkumarsing o Ern . co.n

34011515 2000-CPAM
27002010
10 years from the date of iss5ue

2. Information regarding earlier approved Mining Plan

a) Appraval Letter no. and Date '

I::.] Lesse Ared

1301 G2 003-CAl, Dated 25" August 2006
[Refer Anngxura.|l
4626 ha [ Project Area )

¢} Date of grant of Lease

Since larcl for mining area is L'.'EITE-;HZ qmre::l ‘::-:,f HTPG

ungar CBA Act. Mining Lease Mol Applicable

?} Date of Exi::iﬁr of Lease

Since land [or mining area is bewng acqgerad by NTERC
undar CBA Act. Mining Loase Mol Applicable

) Targgted Prcrdu-:‘.llﬂn

It Proposed year of star of
Frocuclicn _

g] Proposed year of achiving the
targeled praduction level

b} Frwvizaged ke of mine {in :,rﬂara}

15hitpa

{ nerind )

12" yezar of Mine Operation

41 Years [Including two years of construction

ij Cate of actual commencement of
Mining Cperation, if operation is
alrandy started

Production not yet startad

1) Likely cate of Mning Operations, if
operations not yel slated & reasons
for nen commencernent of operalions

Likely dalc of Mining Dperation- .

kY Planncd production and actual
levels achieved inkast 3 years

I} Coal:-

OB

MiA
Open cast: Wik )
OB M

m} Reasors for diference hetween
, planned and actual peoduction levels

as under:

a} Delay in issuance of NoC on jungle jhan
land by Distl Admininstralion due to which
Forest Clearance was delayed.

Ressons o delay in starhing of the project are

by Revision of evacuation corndor on atvice
of FAC, MuEF

in physical werification & Cerification of
lancl  records,  disborscment of 0 land
romtpensahon by Hazaribaghe  Distt.

| Administration ook mare time due 1o oid ! |

e} COelay in land acquisiton: There was detby '

Jd o9 as

Tt f—

-
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“non E'.fallabﬁlll:';.'-::.j-l-l-é.'.lﬂ{j recards, ih;idnquéie
State manpower at Dist/Block level, Taw &
order aroblerm el,

4y Non-performance By the earlier RGO,
NTPL finally torinated the MDO coniract

Revision) including Mine Closure Plan as a
whole:  inslead of in pars.  wide  lelter
F.No 130 62 9 2003-CA-1 ‘Part} - dated
2406 2015

@y Delails of changes innow Mining

Flan compared o eardier sppoval

1 Laomparison between Approved and
__Bevised plan: . -
i  Approved Revised Plan
| - Flan L
Leasc Area JELE Ha 4695 Ha
Bhock . i Sane
_boundary ! _
o Production TEMIBa ' 18Mips from
lewe| CHrarme 2™ 12 Yegr
ol ear i _
| [ Rezersos West YWest Quamy :
| i Caarny 311 71 M ;
| 311.7101 |
East Quany East Cluarry I
197168 M 191 68 ni
MY Croary
{Sector-A)

—_— __ _[UnEOM
hlining o] " Shoye| Domper
Technology DLlmprer combinatian

combinatic | with inclingd
| 1 wieth slicing for coal
inclined and intervenipg
s5heing for ! pading and
eodal and hirwizonta|
intervering  slicing method
" parling : for top OB
and i benches
' heorzonial |
slicing i
et for
ton OB :
. | cenches .
| Larnd use Foresl: Forasy;
[allerr 10082 1787 Q0Ha
' - Ha |
| L ~ | N-’.‘.In-fff.’ilt-ﬁ[
!-'_'_

B
|




Rewsed Mining Flzan {19 Rewision) — Pake Banweih Conl Mining ik

Mon-forest, | 290800 Ha
351992
Ha
i
Coal Slockpile which
) Stockpile can caler Lo ore
vk, production
Mgt
orviled of the West,
; East ard MW
i Cluarcy 15
! ervigaged.
p. Reasons for changs mn Lease Area s given belma:
“Approve - Revised | +/- tha) Reason
dMining | Mining Plan
Plan
Block Area | 343, 3043 Mo Change
excluding Area
-IA'I
Area 'A ' ©oam4 | 485 | 101 Tretailed survey of Area A
Al the bime of detailed
grplarabn has indicaled
total ared as 483 ha, Sams
' has been notified uraler
n . Section 7{i) of CBA.
Cutside Block 200 267! .32 | Pecrease i arca as per
area i direction of restrctions of
(For OB Dumps | MoEF.
and !
[ infrastructure)
| Tatal 4626 4695 B9 o e
" a  The tdfarence of B9 ha between the loase aress shown in Ihe Approved Mining Plan and
prosent Rewsst Mining Flan (Rev 1) iz atinbated 1> ncfeass of 101 hain Area A" aller
demarcation & messursmant, ond reduction by 32 ha of tHE arka faken for exbernal
Aurving ane infrastruciure. =
v The revised area of PB-NWY (Sactor A has been certfied by CMPDH (enclesed 8s
ArneEure -X1K).
. Rgascns for change in Fores! Area and Maon-foresl Aea’
i UndationiCarrection of forest records and land re-clagsification by S1ate Sovt.Aoresl
departmenl.
i} Ingrease intho area of secior -A (Moith-western part of Pakri Barwarlin] which consisls
miajority of farest land.
Dotails of forestinon farest :-.ilc:-ng with wakation wih respec to Approved Mining Plan area

Pas follows:; - it
. - — ] - -

—— s © meeas S _
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Revrged Minmg Plan (130 Rewision) — Pakn Barwadit Coal Mining Bluck

Bp pru_ved Revized “Increaza | Decrease
_ Mining Plan | Mining Plan {ha} : {ha)
' Forest Land 1126 1767 G5 1 - )
Agricullural & ' o
Residential 2675 2520 155
_____ Land _
Gavt, Non- ]
forest Land . G250 388 ) 437
Total | 4625 4685 661 502
3. Location

I ) Location of fhe block
Talukatllagek hasraPlot Bkock Rangs:
10e8

Morth-Eagtern part of Morth Karanpura CF,
bounded by longodes 8599'18" o R39S O E
and Iatitude 23757 36" W 23°5540"

Taluka- Barkagaon eic,

Viltage- Pakn Banwadih, Nagari, Arhara,
iLhepakalan, Jugra ete.

' by Marme of the Coalficld

o) Particulars of adjacen blocks: North,
South, East, West

d} Area of the Allatted Block (heclares)

" & Referente no. of Plan of block houndary
Cissued by CMPDI

" Morth- Protected Forest

Merth Karan pura Caoalfield

aouth- Badmah River & Barkagaon R.F
Ezst- BarkagaonR F,
Wast- Kerendari T Block
i} Geolodical Block Area: 4428 93 ha
i) Mining Binck Area 442882 ha

Crawing. Mo: RIIGSE? 7 plate Mo 1] March
2004 Refer Annexore - XL

f]l Whether the fease boundary is same as
demarcated by THWPDI

Yesa:

Trwe block boundary considersed for mining is
the same as provided by the CAMPDIL
Heawerwar addliona! land has been envisaged
and  aciuired  for  extemal  dump and
infrastruciure  such a5 {Cross Country
Conveycr, Failway Siding etc. outside the |
block boundany.

g) Exishing mining Lease Area in case of
2 igting rnes

| Miring Plan under consideration (hectares)

i) Whelher the applied (zase arca falls
within the allatted blook

| h] Apphedirequired Lease Area as per the '

| Total Area
"Block Area

Mol Applicahle

Loass is not applicable however required
area is giver helow:

=4G94 Ha

- 4422.92 Ha
Quiside Block Area = 266.06 Ha

The arez includns total alleMed block area
demarcated by CAMPBI and ar addibonal area |

jy Area {I‘lr.:'f.;iares] which fallz outside the
Elockisub-Bloch debineated by CMPDI
k) Details of outside arca:

265 08 Ha. Do



Revised Mining Plan (17 Rovision) — Pakel Barwaun Goal ddinueg Bk

- whether forms par't- of any other coal block
| - whether il cortains any coal resenes

‘Purpose for which it is required

T

Mo, a5 the detgiled revisw of Geologizal Plan

pade  drawing Mo, B-IGE20G] of GR
prepaied by CMPOH reveals that Lhe ingrop of
lower  mnost seam of Barakar Formation
Seam-1B is within the block boundary and no
mineable coal, by opencast method, extend
bayoend that incrop lne. Hence fhe ared

marked for dumping ard infrastruciure near

the Morth-gastem side of the block s
considered o be non-coal hearing area.

OB Durps and Mine infrastructurs: 19385

Ha
Evacusation corndor & suding: 72 23 Ha . _

|} Whethar some parts} ot the allotled block
has niot been applied for minng lease

-Tntal amea in hactaras of such part(s)
-Total. reserves in such part( s}

-Bricf reasoning for leaving such part(s)

rmj T}'p-e of land invnlved in Hectares

n} Broad Land use Pattern

P

Mot Applicable
Not AppHicalkle
Mot Aophcable

Lease Araa
i 'S No [ "Classofland | Areainha
1. Forest 1787
2 | Mon- | Gowt. 385
Forest ) —
| Tenangy ;2520
Total 4695
!_ T FreMining Land Use -._:
Ly _ ;,E' PB | Tatal
o, Tvpe *1 | Nw | ciFe
. - . | EEail L s
v AprLUllL
rdl e e
Habhdtabio
Tensrey a
Hrarng
1 ._ _ Rarren 73l 1410 | 90K
Apmcictn Ag A K1)

12l . 1

tont o | HBalalio
b

i
Forsl - i
TnIng i
Barrurn _ :
' . LN I TER L
iroer nres
L wi | ow 1w
qz10. 550 4575
Trtal
] g | oo

5@ 9 d

N

: |-\,|_ )

=t
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Revized Minmeg Fian {177 Howsion) — Pakr Harwsadit Coal Mirung Slocik

_____ —

o Land use Post clnjurg
CEH | re wear FE | Towalor
. _Ho. " BEzsl e L
R T R T 50 | s01.w
M0, ' A
| 7| Muriatinn 44 00 u AL
[ 1 [ ran T 10 omnz .
! 1 Goderey ANz 1400 Eﬂ?l:":l- .
5 agrechueal 52 v | sanoc |
: Fubilir Ll '|_I:|r LT 1 "\.:.:.l,'I::_
_-' Banan N iy 3 __ _EEE
& [Fesewae  ipae [Ciaw | raou |
4RS00
Tenal 431000 a ARFS.[Hy

o) Proximily of pubie road/ railway nor
majat water Lody if any and approximale

distange

p) Fupusheet Mo, with Latituds ahd

" Longilude

Ay Name of the
Leolngmcal Block

"

- flowaing roughly narth 10 south and cary huge |
“haad dunng rainy scasorns, None of Ihom are

The enbrc bleck fals n the Hazaribagh
district of Jharkhand State. The Hazanbagh —
Khalan — Ranchi Siale highway passes |
through the eastern part of the biock touching
Barkagaon and Tandwa Villages. The nearest
lownship is Hazaribagh located at 3 distance
of around 25 ks [rom Barkagaon in lhe
northern part of the block. The neaest cail
stalions are Ranchi Road of SE Railway
around M- 75 kme fram the block.

Thirg are a8 number of zeasomal sireamsy
nullah ravensing the block and the prominent
vnes are Dumuhan, Hardara and Kharg et

perennigl in nature. They discharpe their load
into the Hadmahi River fowing further south
of the block which one of the imporiant
tnbutaries of the mighty Damodar River is
floveng west 1o eas) in southem part of \he
Mok Karanpura Caalfield,

-

__"l

"«

The block is covered by the Survey af Inda
Toposhest No. 73 EM {RF 1:50.000) and
gpecial sheet no. 21, 23 & 24 on RF,
10000, [t s bounded By longilude 85°00'19°
to 85"1500°E and lattude Z3°51°30" 1o
237EHA0M.

Nnrth Hardnmjra coal fn::ld bourmded by IDHQI’[ULTI:'S 65':' 08 19" Io

D O



Revised Mining Blan {15 Rendsion) - Pake Banowadin Cosl Mcaingr Block

b}

and arcam

hectare

Mame of e
Gerlogical
Report (ST
with year of
preparation

' ':'] Marne of the

agency which
conducted the

exploralion arnd

prepared GR

AEMEDT N and latitude 237 51 307 to 230 557 40" E cavered by

the Survey of India Toposheet no. 73EA (RLF 1 S0000) and
special sherts no. 21, 23 & 24 on RLF. 1110000 is located i the
etagle of Jharkhand andg is around 120-130 ko from the state
capital Ranch,

Twu Geulogical Reports are available namely:

a. Geoldicat Report on Coal Exploration Pakri-Banwadih
Block [Mon-CIL captive blocky North Karanpura Coal
Field, Dist. Hazaribagh. Jharkhand, prepared n March
205

b. Gootogical Report on Detaled Exploralion for Coal Fakn
Barwadih Marth West {Area - A Bleck). Narth Karanpura
Ooal Field . Dist. Hazanbagh, Jharkhand (State] October
2012

Twi agencies wers invalved namaty.

a CMPDH for tolal PB Block except Arca "A", North West part
of Pakri Barwadih

b, MECL for Arca A", MNorth West part of Pakn Barwadib

d)

Period of

conducting
g iloration

Detaits of driling
by AlkeGencias
o aring and Mon-

COrng)

Y

" Exploration by CMPD was conducled in hwe phases:
1% Phaze- 1995%-01
2M Phase- 2003-(04

Explotation by MECL was conducted for PE A ares:

—_—

i 2006-2012
I . Agancy Type [ Pericdof | Qrilling
Dl kg .
Mo, of Malerage
Boreholas |
| |
I _— b ——— . -yt
196 o FE-% I XE .
2 ianad E1TT.23 |
1 (51 FRegiona 15T (26 BHs) —I
2. CMPDE . :
Dec 1999 ]
ap Promotonal &0 0 CMKPE-1 %0 L0483 00
[ Geri-regicnal ape 28 (35 BHsD _
H i. N B

——

b 5B 8 &

.

g

v o B WO

e
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Rawgsed Mirwerg Man {19 Howision) — Paki Barwadih Cral Mining Bluck

fy Mo of Boreholes
dritled within the
bk

ol Man-GIL Jar.. 2003 F’NPE' T
te June 14 2404760
rdetal ol i
idetal delling 20004 (195 BHS)
Sub -Total : 139 4360283
_ e ]
_ . 2006 1§
3 MECH for BR A 201; MMPR- 1 2202 70
{33 BHs)
Total {1,283 | 232 4TBB5.53

I ql Crearall density

willirn tha block
o, 5, K

136 BHz in P8

F3 BHs in Arsa A (MECL)
03 BHs in Area A[CMPDILY
Total 232 BHs

10 BHE! 20, Km o Proved Reserve Area and 1 BHs/sq. kmin |

Indicatcd Rosaere area

h) Area covered by
delale
cxprloraticun wathn
the hblock
{hectares)

11 Area covered by
tledaled
epbaratian
outside the block
{heCianes)

i1l Mo, of
boreholes drilled
oulside the block

i} Borehaole

density for oulside .

arca nGdag Kmy |

Jp Wbether entire
lease ares is
covirid by
‘detailed’

<l No. ArealType L I
1| PBEWestand Fast [Leploied]

Area in Ha.

2| PREMNW {Laploroed]

3 | Regionally explorei '
4 " Qutside KIoek Bowndery i
Total Area ’

IR

T
4095 .0

MiA,

o BoreRoles in #hn area PE- A

M,




exploration

k}

Further
Exploration wilh
tireeframe

i Tentabhiye)

-

A, Explaratory drilling for ne coal Zone proving

The infrastructure Tacilities and external waste ﬁ!umping
arcas [Dump-A and B) as shown in Platc MNo. 4 have been
colected Deyond the incrop of Seam-| Bottom as ndiceted
in the GR, CMPOIL dnlled =ight koreholes n this area.

however These sedrms aee erratic and  impersistend in
nalure and tacks cpencast polentialily, Mo atlemnpts wers
made o estimate the esorves howewer  If reguired
negative probing boreholes will ke drilled before starling
af OB Bumping.

B. Exploratory drilling far production support

production  tequirement  As  per  slage  plan,  phase-wisa
exploration through core drilling in different sectors Gf the Dinck
have been poposed Below,

[Period Mo, of BH ‘-Ldu:atiun | Estirmated

: Bel F135 & F14
! BelF6 & 9

_—

Praocduction 17 15 BetF12* & F13 1R00

Wear Bet FID & T
BetFT AFE

Karbarbari seams are encouitered in 7 boreholas | |

8% 4

Pericd | Mc.ofBhs.  |tocallon | Target
Pra- AR {angar ) Infrastrosiure | Mogative prosaneg el
eohztruction silexs and wrork zbila Soa
cxlarmal SEAME.
wasie dumps
I -

In arder 1a delineate lhe incrop of Sgam-l & |1 and support the |

o m'E!tF.‘rage_
Developmend 15 _Bet. F144 e
Searn:|Botiom
incrop

“Production 215 TBeAF12&F13 |, 1500

wErar :

i BetF11 & T 12
% BetFO & F10
Production 3¢ (120 Boi F5 & F10 '1500

Yeur - Bel F7 & F2

A

-

-

. :1_.. L. W LA
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Fevised Mining Plan [ 19 Ravision) — Paked Barwadih Coal Mining Bicck

11 1) Mool Cogl
horizons

il ylhickness rango of
coal seam

iii] mean thickness
of 1otal coal
hofiFon

i) Slandard Deviation
ol the thickness

Rt and
Maxiren depith of
intersaction o ronl of

the coat seam ..

Production 4™ 12 Bel FS & F6 S 2200
Wioar
Bt F7 & FA |

C. Exploration for area beyond 300m depth line

The zoulhem podion of the Pakri-Barwadih Block
cowering around 12 sq. km. area has  also rotb been
explored indelails and anly " indicated” calegory reserves
of the order of 7332 Mt are provisionally assessed by
CMPEL Therslore & delaled seploration programme has
bocn proposed to converl the indicated roscoree Bngo
proved cotegorny and o develep underground mine plan.
This iz detaited below:

) Detalled exgloration iz to be carried out 0 this
arga, involving deilling of SS0O0-B0000 m. as
estimated by CMPDI.

Ii. A5 per appriveed Miming Plan, 45000 m ot drilling
ovor 4 yoars in 12 s km area was indicated.

1. Eaplaralien in this area to be laken up in the 1%
production year and completed in 4* Years.

Barakar :© 5 persisten fxialy harizons,

| Karharbari: & thin coaly horizons

“Local v 1 coaly horson

H

The five Barakar coal seams are spitted 1nio several sections

bdaximum thickness of individual scam-28 &7 m, Seam |1 Comb
(CNPB 320

mimimum thickness of indvadual seom- 0.05 m, Saam K - 2
[GMPB 124).

30 ol individua| coal seam thicknesses ranges from U35 - 1002,
Mean ol tticknesses of total coal seams is =35 m

fRaximum - 304.30m (Seam K- 3] Minimum ;0 11.500m [ Saam ||

Top)




Bevised Mining Plan [ 1% Rovision) — Hakn Barwadih Loal Mining Block

'} Grosys Calarific

walue (GO in K Gald | OCV! Ranges from 2401 (G-16) 1o 8280 (G-4)

Fg) of Coal as per
GR and Wsctul Heat

Value (LY in K. cal!

K], of codl as per
3l

Fange

hAean

Mean; 4385.5 {G-10]

LIHY: Ranges Mo 1366 bo 3657

Mean: 3512 5

n) Cuality {Grads) of
coal a5 per GF;

Q) Total Geological
Reserves in tha

rostly in O-F grade, (A2 per GR prepared by CMPDI)As per the
average GV, tha grade of

West & East Quarry- G-10
Morth West Quarry- G-8.
' Geological/Mineable Rezserves of Pakri Barwadih

The range of Grade varies from B 1o G. The proved reserve fall _

miftion fonnes

) |
block (as per BR) 5 | !
s L | Reserves® PBWest | PB- Total
'N T B Easl | NwW
o, .
1 . MNel Gealgical 1430 137.6 15836
r
7 | AAmenable fo 7 | 12103 | 82s8.03
Dpen Cast
~ Amenable for 7o q 756
Underground N P
138 408
4 | Mineable &13.348 .. . B42.54
i TRCSEeees G i A00m deathl f e B COnRiIRIES For Opatc Sl
'*'l'_ NG,
“S300E A of grva gha) be mine ey eeerd Saler Coal belwoy)
PaY R FE-MY
Mol roseryes and extractable reserves aned hrsses
(in Mt
| i Muie
T Karri | nhle wWinmi Ealravts | Ve
Kiwel  or Badlvr | Heman | g Il Furoct
Nodiil L5 Parss | [uss Wi Loss | Beserse | lon
Wolep | 2rnooa | 127 Do | nss ¢ mae | wToe
. e AR O R T S R TR R v
o N ) el L
SO oo |
t DAY Ry nen o add bonds o wnla
Ayan - , : i i - I
T T L S O ¥ I 2 I IR e S - ki
D vep | e wss | o2a | dess | sy tede | g3
. :._:} -
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Rovisadl .'f-;'r'n,-n_-:g J-’ Har [ 1¥ Ravision) — Paker Qarwadin Soal Mining Bloek

o
F‘llll;lil||| i
it :
ool
u
e - g
v

M |.|_||_'|

R

N

IT
_ Hadim
IH
L venbane
d
ML -
1]

Ed

1.5

AR

Ul
]

| I A

.45

T

r
! I ||Irl

1ALl
S

| L] Horne

-
A

| _1lip
T A A

N RNTTRTY

CdLG

(RS [7on
I '
': |'JrI|:= i:ll\.
. K 114

roar_| 2

R RLE]

15 %%
B

-1

| ._| e e
LT
I IEI S B K

i 5

A 11

e L

A

i s

11214
L

S8

SIS

171
R

LLIE 1

Uy il

LR

|GG 112 50
AR el
ol L3
42 T1.as

KA
GiNEE
B

wI T

R Y|

ol
HEA
X

44 40

304

S35

2has

1hD4
"

Lbar
i

Pdeam-
It

270 [ . | 49 i | 458 =
1h.mn Toi: wm L5 | s TIRT TR
s |opas | oaer | ags | aca g dsx

L dd , 1243

2l

L KA

JLRA

2R |

k|
.4

[ 1k CH] I T 1235

k4 () o B I | I
U S N Bt e J.:e-
k.. 33w (A (E jwy
15,24 1.5 10 | ui

LIl

’ i
k1 |
_|.m:'2|| |

Ny

Fatal

10623

.13,
TN

Tk
[ Bs s
TN

k&2

K

1974

51235

| ede |

-1

TI.58

Pl Deplation of
FOoSEMYES (N Caso

q} Additiceal
FRosares (0 case
. of rarning neine)

Mot oA

Fphcable

Mot apphcable

. T
FLooT T

.

Al .

;




Rrewised Mining Plan (15 Revizion) — Pakn Haaw;drﬂ Cnal Mirergy Bloes

rl Geological FE fest & East:
FLBSEMES
considered for My opencast: 70787 M (a3 par CMEOE GR) . This is MNet
mining geclogical resenes Irom Seam-l to ¥ and zeam K-1 to K-5,
including beth proved and ndicated reserves upto 300 m dopth.

PIE Modh West:

By ppencast: 137 584Mt (a5 per MECL GR}EThiz is et
geological reserves from Seam-1 to ¥, ncluding Both proved and
indicated reserves uplo 300 m depth.

1} Parcenag#
Rocowery w.rt

geological rverall: T8%
rEseryes

5.-MIning

PB-Easl and West:
£y Corresponding , Open cast mineahla resere 203,35 M
Extraclable . PB-Harth West:
Reserve Open cast mingablc reserve 13896 M
|
' Total
642.34 ML

Percentage Racovery w.ri proved geological resanves:

a) Existing and Propnsed method of mining

| Opencast L

" Lrglerground
' ——

-

Shoeel dumper
combination yslem with
horizontal sllcing paltern
would be adopted in

mining rmass i.e. OB caal |
and inteyyening parling.

Bard and Pillar and
Blasting galery {which s
a vanatwn of Bord and
Pillary meinods for his
property,

b} The: 'peak rapacty as well in addition to largeled
capacily in Mtpa when rmine is fully developed and the
wear in which propoged 1o be achieved

) Life of rmns

Cwerall

{Opencast:
Targelsd Capacity-
1BMtpa

Year of Achieving 12"
- 52 rars

- 27 years or West
Craarry

.15 years for Easl Guarry.

-39 years overgl] for PB

308

b

—

U

b:

fa
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Revised Mining Flon (19 Rewvegon ) — Pakei Bacwagh Coal Mining Bluck

Opencast workings

T ‘West and East i3 year i
ererlapping pesiad for !
Fast and West Craaimes),

Ce2 years PB- A Cuarry

Al warkings are
Crpencast

b Quanium of praduction and cxpocted grade:

64734 Mt G-10

&) Conceptual Calendar Prograrm

Gpﬂncaét
¥t Froedu | OB
ction | (Mcum)
Mt
i .14
2 | 827 e
12 18
|35 N
52 | 1,46
Conce .
a30.7
_plual ;#4233 ] 23678 1

Dump C has been planned over the area whare the coal is heyond 300 m depth ling
and thus suitable for cxploitation by undorground means. As such ro coal shall gat
sterlized due to Dumg ©.

- Dump O has been planned for PB East on non opencasiable area where gjuarriakHe
_potential is not indicaled in the GR.

M Whetlher nogative proving for
caal in the proposed site [or QB
durnpd inlrastrecture has been

dane.

L
:

ROM  Beneficiate | Washery
“Stripping " Goal | d Coal IMt) | rejects
Ratio {ME) I I {Mt)
1 iMeumfy) N . —_
2.83 3594 0T Mot
L . __applicatle applicable
IR N T
280 18
430 18
i 146
4.05 542,34

.... —_—

The infrastructurg fagilties and exicmal waste |
dumping area (A, B has been selecied heyond the

ncrop Oof Seam-l Bottony as  indicated n GR.

CMPDIL dilled eigh! bergboles i fhes arca

Karharbari spams are encounterad i 7 boreholos, |
Mowever these seams are ermatic and impersisient
in mature and lacks opencast potentiality, No
attempls were made fo estimale the reserves
however, If regquired negarve probing Boreholes
will ke drilled before starting of OB Dumping.

Ingzase any quarriable patch s found. the same will |

- o minsd before stading waste dumping I desper |

Seams (Wiz Karharbari group seams K1 10 K35) are |
found during the negative proving of this area.
such seams will be exractesd by undergroend

m:rri r'l - b ——— aa mm— - -

- —--3

) '_"]_._"_'T.: i
‘:_./:I [ xw i l'\"\-.



Raviznd Mining Plan (14 Reviaon,

~ Pohri Burwadifh Coaf Mireng Biock

a) Proposed configuration of
HE M fur OC (Coal and OR)

b Mode of entry for
Undergrount mincs

1 Dperalions that are bmpﬂﬁed
to be cubgantad

FE- West & East (uarry T - |
1
Open cast
Equipment [T A
OB CoalkFarting
Shoreed 20m 3.3 m3
Dumper 170 90T 100120 T
Cirifl a0 mirm 16 Qenm
Dozor 410 HP A0 HF |
, PB- N Cuzrry
- — . —
Gpan t:ast
Equipmant — i
) Coal
E—hmel m? 5.5 md
! | Cumper . 1007 gt T
"1 Dl _ 250 mim 160Hmm
— i .
' Dazer | 40 HP . 410 HRP

Yerical Shaft

As on dals. an enbirc Dpem[i-:-ﬁ of Pakri Banwatlih
Cioal Project will be outsourced. -

=

il Propnsed veal evacuation
farilities
Face to Surface

surface to end-usc plants

[R— . . — . —

&. End-uso of Coal

;) Capatily of the _

Basket inkage

Excavator and dumper sysiem for extracting coal
and dumping the sarme a1 ROM pad and after
primary crushng transporting it to Stockpile by
Comvoyor bells

By combination ot Cross Country Conveyor and
Railways fur ¢nd-use plants

Ju o8 @ &

e

e

U8 O

— —

-
—_
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Favised Mining Pian (15 Rewision) — Pakr Barwadih Cool Minjng Block

plants and b Coal
required for end-use

c] ¥age of end use
requirement to be

o) If
wazshmgibeneficigton
of the coal is planneg
1o e conducted on
gite ar adipcent to the
extraclion area

[ &) Proposed use of
RejectsMiddling

| med from ihés mine

Barwadih Coal. Coal cuality parametors oblained  trom the
proximate analysis of coal revealed that ash percentage in all

- probability iz likely 1o remain 34% or below which dees not call for

commissioning of coal washery. Howewver to cater for meme
siringent future quality sbpulations, space allocation is sarmarked
for commissioning of Coal Washory al mine end Lo facilitate
transpon of washed coatb o the power planls 4z per qualitatve
require menls.

Mol applicable

7. Environmental Management

™ :;T:ITgatEj;?the : Type ':'E::t““ PENW | Total of b8
araa lkely to be Firung Srea ) ) 1600 0O JR2 1) 1ns2.00
Gegraded due ano | ooo R
b g, oo ’ N —
dumping, | Barrier jone g% 1o 10,30
oads. | Proposed inad on North side 12.55 145 1300
workshop, CArra undar Malaf Raver T A5L.00 25 a0
washieny, External dermp 8257k 141.15 a0 21
township ete. ) Tepsod dump QLAY 714 1714
Settling pond | 1075 1324 1200
| Trifrests wclure area 2ria0 .85 ITaEs
Rationalisatenn fUnulilized area R1346 | 4784 #7130
| Area fur UG T wngn | aoo | srao0
Total | 4210.00 | agson | as9sow |
K= I




Fevised Mining Plan { 19 Revisiont — Pakd Barwadii Coal Mining Block

b Existing land Sl Class of land | Area in ha
se pallern [ [+B
11 | Forest __'I T T amar T
L No- Gowl, 338
lorest Privats Land 2520 |
Total AG05 l
1 Sudace features | Refer 1o Plate No-3
' owver \he binck area L
d) Mo of village s L _
binuses [ he S . House Hold to ba
shifted 5. No. Name o ¥lllaga  _ |  shifted {Na's}]
.1 |Arahara 242 1
|z Dadikalan i GGG
3 |Chepakalan __ 460 _
| 4 Tugra 398
_5 |LakuraiP} i
£ Hic I 125 S—
_ 7 | Chrudih . 10
i | Magadi S ) B
[ 9 | Pakri-Barwadih 331
1w Uk 0 s
1t Panna Khurd(F) 164 |
12 Churchu | 284
13 | Sonbarsa 242
14 Sinduear 228
15 Chepakhurd 278
16 [KerifP) _ 3
17 |LangatuiFy 462
| 1 | Barkagaon(F] 128
19 | Dearikalan(P) 19
|20 | Sirma 17 i
| 21 ¢ Nawadih{P} ' _
22 :Basari z7
23 KandaberF ) 178 ]
i 24 | Jabra &
25 | BeHulP) o S -
26 | BamaniP) 1
=) Population to be | #339 Ros,
affectod by the _
Praject b L

e 2 HDBDE

—

I - L W

_— —_

—_—
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Rovised Mining Plan ¢ 17 Raveoar; - Paky H.‘:J.l1_r_1:f_f-3-:_'.".'_.'r Cazi Mirmng Block

) Year wise proposal
for reclamation of
land alfected by

I e
Frirtirg '

; The tatlc beliw shows the vesr wise proposal of reclamation of

H

o4

Yeatly Details of reciamation of land
{West Quarry | East Quarry & NW Quarry}

[_L]] Maonitonng
' schedulis for
| different
ehviranmental
comganents after the
commencemeant of
mining and olther

related activitres

sl

The full-time  enviranmen:al
morilering and reponing te provice a close supervision on the |
surrunding nalural envirenment and provide carly warnings of ary
acverse changes that may be relsted o some dimension of 1he
The =schedula, duration and
parameters to be monitored are shown in the following lable.

minirg  and  allied

Yoar Dump Stabilization & |

. .. ___.. _,_. . Megstation (Ha)
I Firgl Year Stags N - i
| 2rd year Stage 15

2th year Stage e _o63

Ab year Stage B 17T
| 2Uth yearStage | e
C30th year Stage i B 557 o
| Hth year Slage I 17 _
_Final Stage 24

stall

Operations,

-

o ————

Me * Description of Parameters

*Land Erosion

Orainage

will  conduct  rouline fiald

——

Schaedule and Duration
af Monitoring

Slape Failure

Bi-wieekny

Weskly

Biastng effoct

Re-veqatalion and Green beft
clevelopmient

Manitor Plantation Measuros

| As FHET MTNG WiorRIngs

Daily

ahd bHasting

Yearhy

Yearfy

Biweekly




Revized Mining Plan {120 Rewsion) - Bakrl Rarwadit Gl Mining Glock

7| yatcr Quality

5  MonidonnglGround & Surface)
i) qualty of Sudaceand |
ground water around 1he sto
(Al parameters specdied Oy
JSRFCB) rACntinly
- Emiszions and A Quoily 24 hLiny saranE.:s-;.'-.;iﬁ:l_ '
1P S0 MO CO) - analysis carrigd oul
monthfy all-raund 1he
el
10 | Weteoralegica Stalion | Continuous
T4 rar Quality | Coritinuous
12 | Morse Quality " Continuous ]
"7 ! Groupational Heah B e okly

8. Mine Closurs Plan

a) Estimated total !

capilal expendiure | Rs. 318 54 Croresicurrent cosl)
for Ming clogurs :
aclivilies
b Baor chosure |_
Activilies wih
proposed Capral Activities ta be undertaken Tetal {Rs.)
Expenditure in Cr
o
Total closure cost for opencast mae (componding
. e ;s 1321.08
5 5% cecalabon)
Total ctosuce cost for underground mine 57 12
[eormpousding @ 5% escaiation} - '
Total chogure: cost for Pakn Barwadih bine 137320
- ¢
<7

» B SL

.-\-..
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Reasad! Mirung Plan (1 Bovision) - Bake Gareadmh Coal g diock

O Othary

al Base dale of Mining Plan

I Calendar year fram wrich the production
wil’ slart from the zerc date ¢ date of
aporoval of rining plan.

i Hesults of any investigation carned qui
for saeniific mining. conservation of
Jnerals and protectivn of envircnineat:
Tuwe proposals

d1 Bignature of RGP

Flace R R

 Movermker 201E
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1.2

~ Bewviyed Wining Plon (15¢ Revisian) - Poked Barwadite Cao) Fiack
CHAPTER |

INTRODUCTION
Dwveryiew
The Pakn Bareadih Coal Block is Iocaled in Nonh Karanpura Coalfields in
Hazaribagh district of Jharkhand state The block has heen allocated o NTRPC
Lid., for captive mining for supply of coal 10 ther supor fernmal powet stalions
by Ministry ol coal, Government of India vide letter no. 13098/242003-04,
Mew Delbe daled 1™ Qot 2004 & DO Ne 13016:2002003-C8 datad 24w
August 2005 for a total area of 46.28 an km. Copy of feter enclosed as
Annexure-1 and Annexure-|l,

_ Background of NTPC Ltd.

The compary was incarporated on 7 Noverber, 1975 under 1he Companies
Act. essentially 0 promotc power generation in the Country. Subsequenily,
the name of the Company was changed to ils present name NTPC Limiled
and a-resh cetificate of incorporation was issued on Octobor 78 2005, The
rame of the Company was changed o reflect the deversification of business
pperalions bevond thermal power generation to include, amehg  alfers,
gengration of powsr from  hydrn, nuclear and  renewable &Gy dnd
Lndertaking coal mining and o oxploration actvitics. |

The Company is nol operating under any mjuncticn or re sirainmg ordar.

Installed Capacity of NTRC

Present installed capacity of NTPG is 45.548 bWy [itcheding & 196 MW
lhrough W) comprising of 41 NTPC Stakions {18 Coal based stations, 7
combined cycle gasdiguid fusl hased staticns. 1 Hydro based stationd. 7 Joint
Venlure stations (G coal based and one gas basedi-ard 5 renewabte enengy
propects. Instatled Capacity of NTPC is given in Table 1,1, Regichal %Ererad of
Generaling Facililies is given in Tahle 1.2,

Chopier - { introgducticnr

ROF No 3401 1/{15)/2009-CFPAM dated 27009, 14T
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. Revised Mirirng Plan (1st Rewision)  Pokr Barwadih Coal Blzck

TABLE 1.1
installed Capacity of NTPG i
?:Hn. - ”J_HD. OF PLANTS | CAPAF:ITT { MWV}
NTPC Owned ) o
Coal I 18 o \34-.;1-2; -
GasiLiquid Euel |7 4017
H1_.-r_lr.£1 I - 800
Remawable onengy p.mjects 8 | 10
ol | | 38,502 |
: Ow:ner] By lvs | - - o
Coal & Gas | 7 - : E*I-'E_h B
o Tl e
TABLE 1.2
Regional Spreac of Generating Facilities
REGIDM COAL | GASILiquid_ _R_E.mewahle TDTAL |
Nm"—ﬂ'.‘lﬂr.'n 9,5-15__- _.- 2,344 _ 35 11,854
Western Lm_am_: { 1313 50 | 12203
Southern | 4,600 E R RL | 4870
| Eastern 9,470 10 | | 8,480
Islar;dﬁ _- _____ | 2] B | 5
Hyrdrc; '__ — | 00
Jvs : 4,229 e |_ —_E-j 06 o
”Tut::ll ----- 3 _I";Ehl _S.TQE-II - _-: 110 _45.5113
i | =
. o "” o ROP No. J40T1/{15]/2009.CFAM duted 27.09.10,
i Pagal- 2
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Rewvised Minirrg Plor (15t Revision] — Pokri Gonwodifl Coal Block
1.3.1 Coal Based of end-use plants:
With 18 ooal based power stebons NTPC s the largesl thermzl power
qengrafing company in the country. The company has a coal based installed
capacity of 34,4253 MW, Table 1.3 shows the axisting power plams of NTRPC
with location ard capacity,

Locaticn of coal basced cnd-us plants with capacity along with the inatalled
capacity ard Lh Caal Based Joint Ventures of NTPC is givenin Table 1.3 &
1.4 respectively.

TABLE 1.3
o LOCATION OF ENC USE PLANTS
;”}l {Coal Based and Under Commarcial Crperation)
X S| comeasenstanon | sTate | ComASSONED
1 Singrauli Utlar Pradesh 2000
"2 |Korba - Chhattisgarh 2,600
w ) Famagundam Telangana 2 BuD
. 4 | Farakka West Bengal 2100 |
& iigadia” v Pradesn | ave
& Rihand Lttar Pradesh 3000
"7 iKahalgasn Bihar 2,340
4 | Gadni o Utlar Pradesh 1,520
5 | Talcher Kaniha Odisha | 53,000
i 0 | Femze Gandhi. Unchahar Lttar Pradesh 1,050
11 i Talcher Thermmad Odisha 480
2 12 ! Simhadi - Andhra Pradesh 2,000
J 13 | Tanda Utlar Pradesh 4410
. ' 14 Badarpur Delhi 705
J 15 sipal Chhattivg arh H 2080
| i Mouda S - Maharashira 1000
: 17 Bath Bihar 1320
i 15 Bongiagaon . ASSRT 2810
{ " Total Installad Capacity - 34,425
TABLE 1.4

CCAL BASED JOINT YENTURES

mmmmmm——— e e e mmmm e tmmm e e mm—— e mEmm e == s M= M mEmEmm—— et mmmmmmm—mm— - ————— - ————————

Chapter - { intraduciian
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Revlaed Mfrimg F‘Jurll fisr Revisicert] — PoRrd ﬁurwﬂdrh Coal Block

SL. COAL BASED STATE COMMISSIONED
MED (Chvwned by ..I"u"s'_l CAPAEITY {MW}
1. |Durgapur  [westBengal [f20

4 Rourkola Crissa 120

3 Bhilai____ Chhattsgarh | 5%

4 K.anti Bihar 415 B

A GSTRR, Jhajjar Haryana _  [1500

3 WVallur Tamil Madu__ | 1500 i

Tolal 4,229

1.3.2 Projects Undar Implamentation and Futere Capacity Addition:

MNTPL, India's largost power company, was set up in 1975, Prosent installed
cApacity iz 45048 MW and additicnal 23504 Mu'd[n:apac:ilil-"is undor
construction. To realize 1he vision of becoming a word class power major,
NTPC has plans to becomc 128000 MW company by 2032, Propeets under
implementation is given in Table 1.5 Capacity addition path is given in Fig-
11.

TABLE 1.5
PROJECTS UNDER IMPLEMENTATION [Coal Based Thermal)

- UNDER CONSTRUCTION
AL

] STAND ALGNE ) .
EARH-| . i 1980
| BONGAIGAON L] LW
VIMNOHY ACHAL- "." SO0
KUDGI-| : 2400 ]
| MAUDA-D Lm0
[SOLAPUR ' S 7" B
LARA-| 1EEID_
GADARWARA : 1600
UNCHAHAR-IV "' B 500 ]
[ DARLIPALT ~ 1m0
MDHTH HAMNPUHA ; 1830
TARNDA '; 1320
e . S e
[ToTa. _ 17540

EUBSIDIARY! Ve !
NARINAGAR (RRECL} 1 KD

l:'-l'n:rp'tfr I intmn‘uﬂmn

. Yiem | Fatls!
"’4 AT r'___] ROE Noo 34013 A15) 2008-CrAnT dated 27 00, 10,

B

A I Pdge I ) 4

o W e ® 4L AU N N B I
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Rewvived Miring Plan [Ist Revision] ~ Pakri Sorwadih Coal Block

KANTIHI(KBUNLY I 195 |
_MEJA (MUNPL - L mu |
. MABIMAGAR [MPSCFLY ) o | 193@

TOTAL ’ 4495

TOTALCOAL N - [ 22435

] HYDRO |

TAPOVAN VISHNUGAD ) Son

LATA TAPOVAN N B 171

mptiaiiod A e o i}
_TQTAL HYDRD :_ 11
; - RENEWABLE ]
| SINGRAULI HYDRO 8

AP SCLAR PV ' 250

TOTAL RE o o5
_GROUP TOTAL B ] 24604

Capacity Additiovn Path
[EQHHY 1-RER
1700000
= lGxiy
=3
_E IR
E Ll ALLAR
% FIFALI g

gogan 1AM
T4 .
200D iy V1823 X
N L1k
21 — IIII

C RN TIN BECEE DR R DR IR BRI BUCTEE AT SOV ML

YEar

Ve <

ol Yl e ThL RSLWECY P

- s e . & AN HJ&AR SINGH

e L o F“El 1.1, - wy g%l.ed Pazeain

ik ; j Rrcogrised L'.'?.T_.‘.:q_gll'.'ﬁf-
byg. FADALIGRRE=RT S

r-.‘.?.ﬂ-'mtrﬁ' of Gual, Gt 01 oA

1.4 Coal Minlhg in Pakri Barwadih Block

Due tor increase in plant [oad factor and futurs sxpanswn program of NTPC,
the gap betwean demand and supply of coal i conbineously increasing. To
elaborate it fusher, the existing power stations had been accorded with long-

Chapter - I intraducdion
ROP Mg 3400 14 I5] 2002-CPAM doted 27.0%. 180
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1.5

1.5.14

.H'e-l.-.":en' Mlmng Clan .|'1ft ﬁ'ewsmn,l Pakri Barwodift Coal Black
term coal Ilnkaqr:'-::- an e ther) prevdlﬂnl rorms of Plant Load Facho ’_P' _F1.
whereas as per Covernment normes thess powern s1alions ang now required o
perferm 2t much highar leval (=907%), 82 2 raset wae foresecn at the gap
betwaen dentand and avalability of fuel would furher increase. In addition to
the: above MTPC has ambibious plans for capacty gugmentalion as explainaed
n Table 1.5 Considernng the above, NTRC desded to dyarsify in the caal
minirg through backward mtegration. 0 ks regard. Board of Director of
NTFC modified es ‘Memarandum of Assaciation & Aticles of Association’ o
acerinmocate the aclivitics of Coal Mining fram the el security point of view.

MTRC intends to work, the cntire property of allccaled Fatn Barwsadih block by
rining of coal n scientfic manrer oplimally with dee regand 1o conse vation,
safety and emvronmenlal pralechar to enabie NTPS o patly reduce the gap
of demand and supply 1o NTPC powsar plants as indicated

GeaiHpcalMingakle Roscrves of Pakn Banwvadib are given on Table: 1.6

TABLE 1.6
GeologicallMineable Reserves of Pakri Barwadih

| ﬁlu Reserves” | PE::E?"‘ & | PE-NVY | Tatal
1 NE’[ Geological S 143 1AFE 15736
s " Amcnable tor Jpen Cast _ T IR 15 IV EEH []3 o
3 Amenable Tor Underground 729 _ Y . 1)
4 hhneabie CS0E3R 13895 642.34

tRasE e e N0 A .,“"'._:lr"l TR '_:ll,"-"'r r“-".lr'i"‘.l'u l"'--".l' I"-‘?lr' |' i ""'n'-: it
3 UE R of cont aal e ovnogd an Bacened Ralar Dozt narasan FEES £ FE-NY

Revislon of Mining Plan
Mining Plan of Pakri Barwadih

Mimng plan of FPakn Barwadih coal block whicr covesed mining of Woesterne
and Eastern Area of the niosk, has been zpprowved by MoC wde loiter
Mo 1IN EEW200TCA — | Gaterd 26 06 200f (Copy anclosed as AnNNEXUre:
HIA), Maddh Wester pan (Scctor A was not covered a3 b was unseplorea
Loy of leter ancloscd as

1.5.2 Mining Plan of Pakri Barwadih North West Quarry [Setor-A)

'.__I‘-.
a=r"

Chopter - fittroduretion

e
) __"' . i .\,.ll-“:.-:l
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1.5.3

1.5.4

1.5.5

Rewised Mdaring Plen (T4 Bewvision) — Poka tarwodifl Coal Block
A5 alrcady cxplaingd at that tirne: of 3:|r+:-:-l|'15r_a't1|:|'n of Mining Plan for the Pakri
Barwadih Binck the present arca on e nofh western side of the block. now
refemed to a5 “Sector= A" was nol explored. [0 the Approved Minng Plan
MTPC bad committed to carmy out o detmled explorabon of the area and
submit @8 separate Mimng Plan withm sic (8] moenthe of the preparation of tha
GR. As per the commitmentl, deldlsd exploralion was camed ool and
"Gealogical report [GR} of Seclor- A was sobmitled by MECL an Oetober
2.

Az per the commilment given by NTPO & separate Mirung Plan of Morth Wost
pal [Seclor-A} of capacly 3 MTPA was prepared and submittad 0 Maols ch
U2.07.2013, Geclogical reserves are 137534 M aul ol which THencast
rrineable reserves wers envisaged o be 100688 MU and the undorground
reserves are 30 BoG ML Copy of letlar enclpzed as Annexura-1V.

Mining Plan of Pakri Barwadih-East

In crder Yo augment the coal production fom Pakri Barwadin block MR
proposed o simulaneously commencs poduclion from Easlern Parl of the
black. Mining Plan of East Quarry of Pakr Barwadih with production potenlial
of 7 MTPA was prepared and submitded to KMol on 27082013 for
consideration of Standing Committee. Copy of letter enclosed as Annexure-
Y.

Revision of Mining Plan

Pimstey of Coal wide s letier No AHMEESEFOLA-CA-|(Party datcd B7
Optober 2014 adviscd NTPC to subimit a Revised Mining Plan {151 Revision)
nsloding Mine Clesure Plan a5 a whole instead of in pans. Copy of letler
enclosed as Annexure-VL NTPO vide letter ne. GG: CR: ENGG: 7U10: MP: 8
dated 13.04.2015 submitted Fowised Mining Plan {ist Rewsion) o MoC for
consideration. Copy of [elter enclosed as Annexure-Vii,

"
-

Present Revision of Mining Flan _
To ward olf the delay in cormmencement ol mimng uperation NTPC decired o
starl up Eastern Quarry and run far a peagd of ke years n: the interim pennd
Ul apgaintment of Mme Developer curm Operatar (MO0 for commencenent
of mirieg aperations fricm Wester Quamy. NTFC informed its intemions 1o
Mol vide letter Mo, SC:PEM TOA0MPED dated 22.05.2015 (Copy of letter
enclosed as Annexure-Vill}. Inter-alia accoptance of proposal MoC vide [eller
Mol 3I0820:2003-CA-1 (Padl dated 24062015 directed NTPC e submit a

thapier - | Introgduction =

T Lo i TYROP Mo, 340114 15)/2009. CRANM doted 27.04.16).
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Reviced Adiniag Plan (250 Kevitian] — Pokd Rarwadlt Coal Rigek
revised  Mindng Plan within 2 period of three months after incorpaorating the
changes in sequence of gperation ( Copy of letter enclosed as Annaxure-1X).

t

1.£ Presant Hevized Mining Flan

1.6.1 Compliance
In complianoe to the advice of Mol an nlegrated Mining Plan has been
prepzared wilth 3 largeted capacity of 18 MTPA after incorporatiog 1he changes
in sequence of cperation Aand s submilted herewith o Mol for consideration
and gpproval.

1.6.2 Salient Features of Present Mining Flan

L Presenl Minwg Plan ceals with expiotation of opencastable mingsable
reserves upte 300m depth oniy. Undergraund mimng 5 ervisaged rom
1" wears of Mining operations. A separate mining plan shall bBe
subinitted o MoC for sonsideration for the reserses amenalble for
vderground  mining,  subscquent o complotion of  drillingfdatailod
g igration in the arga pronposed for underground mining.

i Three distncl guarres have been canesd qut of Pakn Barwarih cosal
Bk namc|y
Aa. Fakri Banvadih West
b. Fakri Barvadih East .
<. Fakr Barwadih Morth-West {ecior-A)

FB East and PB West shall commence simultaneously. PB MNaoith West
quarry [Seclur-A] shail commencs on 21 vegr, Waorkings of PE East shall
be slopped after Mo years of aperations, PR West quarny and FB horrh
West Quarmy shall continere to work for thair designated life. FB East
shalt be restarted after exhaustion of reserves oFPB West. Scquence of
pperations n different quarries is given in Frg-2

Chapter - I introduction
HOP Mo, 3401171 5] 2000-CPA0 doted 27 00 10
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Chogtar - | Infroduction T R ) . ,

Revised Mintag Plun (13t Revision) - Pakel Barwadih (ool Biock

Three dedicales and separale Access Trenches shall be droven for
operaticn of abovamentiared thige quanoes, Both Coal ard CB shall be
prduced from theso throe gquarnes through these renches Saquence of
drreing of the trenches shall corespond to the sequense of aperation of
cozr ey, PS5 East and PB West quames shall produce peak capacity of
15 M7 PA throughoel Lhe life either separately or in conjunction. while PB
Marth Weast Qluarry shall produce peak capacity 3 MTEA winich tegether
constitutes Pakri Gaswadih an 18 MTPA Mine.

Inrastructure is olanncd far PE Wast guarry and PB MW quarry
In‘rastruciure proposed for B W Rst quarry such as CHE Suh Station
Workshoo. administralive builzings ete. shall be utilized progressively for
easte-r gquary wilh the nsing produchon. But the infrastructurefaciites
which could mol pe shared wilh PB VWesl Quoanry shidl be conslrosied
separately for PE East Cuarry for the period of two wears such as Hawl
roads. culverts drainage system et Cengin faciliies such as coal
sampling labk. enwvironmental cell vocationai raining centfe magaging
ele. shall be commaon for all three quarnes.

A Mepaith lalls in he PB Easl quarry dred. As per EC ro mning 1=
permaitted within 500m radivs of the Megalith. While complying with she
requirement of EC b transpined that approsenately 2000 of coal shall be
storiized in the zone of influcnce. This 2000 is considerar] st coal i jhe
presanl Revised Mining FPlan bu: the loss has bocn compensatod by
Adaplicn of fallowing messures.

i The Pakwa nala shall be re-alignac along the panphesy of Bast
Chugr iy

it Mala betwizen North West quany and wast guarry shall be
divortoc along nottnern fringa of PE-NW Guany after Ssoaducting
required studies.

drlhrig & Blashng 1w proposed for preoaration of coal and OB.
Owarbuden of guarmes shall be kept al designated locations. Inopil
dumping 15 proposed whanever the need ar se Tap sol shall be kept al
designated locatians and shall be presereac Crushing 15 prooesac for
reducticn of aeal fram BEOR to (500 mm gire Tiegks Canveyors ame
proocsec for transporatior of coal. railway s=ystem is propescd for
gvacuation of coal. a~d prowvision of arcillary equiorrent needed for
proper roreing of by opencast mine are kepl in place.

N :-_'j__.,._.j o
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Revized Afining Pla £1 5t Rrvisran] — Paker Barwadih Coid Blowk

I Separéte sel of HEMM is DFGEE;EE:Ij"[CIF all three .IIII-J.E.'iITI"EE. O nessatinn of

FB West Cuarry all the HEMM shall boc deployed in PB Easl quarry

paiepl for the period of mphal bwo years [orwhich separate set of HEMABA

are proposed, Shoyel dun‘ipera are propused for excavation, loading and

in b transeoaaton Primary and secondary erushers are proposed for

crusking af coal o desred 5ize, Tross counley sonveyor are proposed 1o

transpott the coal frem mirs el o Benadag siding. Coal shall be loaded

inn the rakway wagan by Rapid Loadieg system from where coal shall be
transported ta designated power plants

wili. Coal washability study has notl yet bean camed oot for Pake Barwadsh
Coal. Coal qualty paramelars obtained from (he prodamate anarysis of
coal rovedled that ash percontage in all probalyiliy 15 Hkely 1o remain 34 5%
ar below which doos not sl for commissioning of coal washery Howevar
‘o cater for more siringent future guality stipulations, space allosation is
garmarked for commessioning of Coal Washery at mine end to Facilitate
transport of washed coal lo the power plants as peor qualbitative
requirements.

. Detaided exploration of e area earmarked for extraction by underground
mirng below proposed Domp-C shall be camed out. much in advance
50 A% N0t 0 jeopandise tha resareas

£ Provision has been kept i Efftuent Treatment Planl, Sewerage
Treatmant Plantl, wet drilling, dust  suppeession & Fire  Fighting
amangetnent in crushers and CHE arrangement etc in ling  with
stipulaticn of Environmeantal Clearances.

¥i. Ermvironmeont Clearance {.Ef_::l and Forost Clearance {(FC) have becn
accorded for PB Wesl & PB East Quammy and Coal Conveyor Cormidar. In
the present Mining Plzn MW Quarmy along with its dedicated convoyor
cormdor 15 integrated for whrch EC and FC s nol availablie. |t is expected
the above clearances may be oblaned o 34 years' time {rame,
accordhngly conweEneermenl of PE NW Ouamy s deferred by three
VEDrS, -

1.7  PROSPECTING AGENCIES
Followsng agencies have caried oul explacation for Pakn Barwsdih Coal

Block:
" Geolobmcal Survey of IndiE. Kolkata
. certral Ming Planming & Design insiiute Lid, Gondwana Place, Kanke

Foad, Ranchi-834008

Chagker - § febroefire o
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1.9

Revised Minag Plart [ Ts# Revisinn] — Pokd Rerwadih Coel Block
. Mingral Exploration Corporation Lirited.  Gr.Babasaheb Ambedkar
Ghavan, Seminary Hills, Magpur

J'-"'EHII':}l[IiL OF WHICH MINING LEASE ACOUIEED

Baing Pubbc Sector Organization NTPC is scquirng land under CBA {A&D)
Act, 1957 within the Coal Elock area and for area outstde the block boundany
the area i acqured urder "The Rwhl ko Farr Compensation and
Tranzparency in Land Acquisition. Rehabilitation and Reseltlement Act, 2093".
LARR 2013/LA Aot 1804, hence oblaining lease from the Slate Governmant is
Mot Applicable.

SGAL SUPFLY FROM PAKRIBARWADIH COAL MINING PROJECT

Fakn Barwadih Coal Mine w5 having basket inkage anel will make up for the
shortfall in supply for coal incthe existing and/or upcoming powar projacts of
NTPC. Coal supply from PB Bock 13 nod envizaged to replace any exisling
linkanes Calculation for Goal requirerncnt for the company and % of coal
likaly 1 be met from this projoct is gQiven in Table-1.7.

Tahle-1.7.
Coal Requirement and Meeling Coal Requirement

; Sl Faramerer Unit Yalue
. No -
' Thermal Power (Coal-Cormrmercial) ) :
, . hALAS 3442500 ¢
1 Capacity a5 on 31-Mar13

2 | Heat Rate kCalkWh | 2386.00
Average GCV of blended coal

: kealik | 336780
® |Domesue e impottesy 1 FEE o
ap. Coal Consp. blended coal ) .
! |iDomestiowmporiedy [ R B
5 |PLF - i %o . L.An
i i
g | oal Lonsp. . Milion Tonnes  171.41
ot { Domestes+ iImported) - i .
Coal Requirement 5 T
T . i T
L _{Dun_'lestlc Coal) for 9% PLF ; M”IIU" Tonnes £07.81
: Coal av_aulat:nht;.r frizm Pakri : T RA Y ys e
harwadih o !
| 9 | Other Blocks of NTPC i MTPA oo
i 10 FParcentage of end use requirgment ” o :
i tn be met trom Pakri Barwadih mine ° "

.l'_'q_- N R
. . '

Lhopler - I inbroduciion
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Revised Mining Plor (15t Revisian)  Pakri Barwodifr Coal Black
110 DESPATCH OF COAL T

RO coal shall be creshed ir bwio slages o final prodoc: size of (500 moe.
From the ming esd (=500 mmoskal be franspored lhrovgh Sross sountry
COMwey T Syslem up e the [ading silos indlependent coal evarnabnn system
by cross countny Coal comeewd® Sysiem s ewisaged for FE West guarny and
PB Marth West Quarry Coal pradoced from PB East shal ke transoortcd fror
lhe cross country coneeyor enasaged for PR West quary NTRC shall
sonstuct Balway Sidng 20 Behadag where the loading silas are loeated,
From the silg, coal shall be fransported though the Indian Bailvays network to
the jdentified endues power slabors of NTPC.Rozd franspon iz being
chivisaged Ul the completion of the proposed Cross Country  Conwgyor

1.11 NAME OF APPLICANT WITH COMPLETE ADDREES

TABLE 1.8
NAME OF APPLICANT WITH COMPLETE ADDRESS

LOCAL OFFICE REGISTERED OFFICE
MTPC Limited CNIPC Lmites
Sh R.E Rathee, ED (PR/CEKD) 5h Snarad Ananc. Regicnal Exetulive:
Fakn Barwadin Coal Mining Project Cirector, Coal Miming, 8 Flaor, Core G,
L jweal Complex Pugrmil Boad, NTEC Lid. Scope Compley | Institulional
Hazanbagh, Jharkhand — & 5301 Ared. Lochi Road | NewDelhi-1 100053
FhDGE4E . 270622, 0470575777 P {-24EG887
Fax G546 - 270744 T Fax D11-242A70R3
Email: s-atheef@ntpc.co.in " Email sharadanandidntpe co.n

112 BOARD OF DIRECTORS OF COMPANY

TAEBLE 1.9
BOARD OF DIRECTGORS OF COMPANY
 SL.NO. NAME R DESIGNATION
1 Mr & K Jha T CMD cum Directar (Techmiza'
2 NrUPPan Dractor (HR;
! Mr. S C Pandey D rezctar | Projects
4. _ ['vir Kualrmam Biewal Direclor (F narce:
a. Pr. KB Sharma " Diractar [CIpcrationg)
G. Or. Pradesp Kumar Sodl. Meminee « _
e e e . o g
Choapter - ) introdonc ian
RQF No, 340111250/ 2009-CPAM doted 27.09.10,
Fagqo |- 13



Revised Miging Plon {15t Revision) — Pake Barwedih Cog) Block

SL.NGQ. NAME DESIGNATICN
7 Mr.Prashant Mehta Inﬁenendent Cireclor
a " Mr. Rajesh Jairs S hu:lp,:he.tndent Diraclor
2 Dr Gﬁur Tr|'-.-'E-::I| Ind9pendent Dlreum

113 RECOGNISED QUALIFIED PERSON
ol has accorded grant of recognition 1o Sh. Sanjv Kumar Singh of MTHC
A% compelent person 1 prepare Miring Plan for Coal Blockiigrrte of YTRC
ondy Parlisuiars of RQP are given i Takle-1.10. Copy of lethar enclosod ay
Anngaxure-X.

TABLE 1.10
RECOGNISED QUALIFIED PERSDN

Mame " Mr. Sanjiv Kumar Singh

Anrress (i) Office 4" Floor Gore S.NTRG Bhawan, SCOPE
Complex 7 Instituliona?! Area, Lodhi Boad

Mew Delhi- 110 Qs

" Fax C LT 24377080

E-mall : sanflvkumarsmghm@ntpcmm S
Registration Number .j4m1r15;fmug f:pnm -

Dale L:-Fgrani';': rencwal ¢ 27 00,2010

" Phone 3 0 12413?&::.9 gmngmmﬁ

o e

Chapter - I iatradier fron

ROF &0, 34012 /7152003 CPAN dotrd 27.09.10,
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DETAILS OF EARLIER
APPROVED MINING PLAN
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2.1,

GHAPTER I

EARLIER APPROVED MINING PLAN
1

EARLIER APFROVED MINING PLAN

Mining Plan for the Pakn Barwadih Coal Project was approved by Ministny af
Lok vide letter number 13016/29:2003-CA-1 dated 25 Auguost, Z006. A cupy
of 1he Apprived Mining Plan along with Approwval Letter is enclosed as
Anpexurc-ll and Annexure-lf A,

Salient leaturas of Approaved Mining Plan is givenin Table 2.1,

Table-2.1
Salient features of the Approved Mining Plan

3.

Hearfs Particulars

Pakri Barwadin Coal Blnck
" Marth Karanpura Coalfield.

Dislrict: Ha?aﬁt}agh ) Jh::lrkl"l..'jn-d
MTPC Ltd

Marme aof Project

Location

Company

Black allotted vide ref no
150822003 CA, Moy Delhi fated
11th Ootober 2004 and DO no
V1MIEB2902003-CA daled 29 82005

Block Alintment Reteronce Mo

Eluul-:_ﬁEn ] _
Meargst Terwnship - Hazarbagh

Maargst Railway Station Ranchi Road and {';;I_'iitarpur'
MNearast Airpar Ranchi
Mo of Workable Scam. 12 winkable splie in 5 spams
Seart Gradicnt 105 — 2on
- - mE rme— sssem mae s Emem. __-T-. - I — — — —
* No. of faults - 19 _
Total Geological Regsenes within the 1436 M
|'.Ji-r_1_1:l". :
Frcrvead o T02TO ML
 Indicated |73z m
Mmeahl&f I- wval Of OB Av S
Resrrves | M eum F.
Mty N L0l

[

Chopier i1 - Detoits of Eorber Approved Ruring Plen

e ) ROP No, 34021 /1150 2008-0PAM deted 27.09.10
vz BTl PEIIIZ_:IE! im-1i



Beeised Mining Sian {1 Resesian) = Pakri farwadih Coul Biack

| ﬂpscnres B Dm;t;»—urdén- __: -__: 1|__ RO 4G 2098 73 | 416
I | Targot Outpul (Mtpa) T s o i
s Quality of coal s | Grade D — € [ Avy. F}
___ I Sperlflc gravli-_-,-' of coal (A __ o 1. EiB tloumm o L
| Melbiod of Mining ?DF'[?EEE‘I éf;"”“ﬂ -Humipéar
| hain Customer ___ Al power plams of MTHC 1.1d o
| ' | I;;Is; the hinc m..:luu:hrg Construction | 40 vaars ' J
- 7 7 E quipinenl . E.im Mo '
| Clyerburden o ______
Electrc Ro
| — be 20 Cum 7
Electrn Rope
! chovel P 1 Cum 5
rEIn?;ElE I'ﬁ_,w:Ir._-mhr shoawel | 8.3 Curn 14
Rear Dumper 1701907 TH
oar Qumper | 120-150T 162
Bain Equipment | RBH Ll o 250 mm 24
RBMDnl 160 mm W
Teack Dozer B0 kW 30
FCoal ' ' |
Electric hydrauiic . 45 Cum 9 1
_ | Rear Dumper 0T T
| RBH Dl -] 1semm 15 |
| Track Dozer 310 kW 15
o [ Wagon dril | 100 mm 3
‘Mine Parameturé ..... Waest Uuarry East Guarry
Maxienm Deplh (m7 N a0 | 300 B
_E’j:ﬂmur;ﬁ shrike Is_—‘-.ﬂgth {km] 5.5 B _ A
- hAaxireum width [Km) 1.66 1.71
| e e I ——

22 rCpmpliance of Conditions imposed if any wilh approval of the mining

plan

Ehupru f - Ourtaits of Earlicr Approved hinirg Plon

e et ROF No. 39011/{151/2009-CPAM doted 77.08. i,

Page Il - 2
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Howened Adirerig Mo I fewisian) — Pakr Borwodih Cocl Bfack

%l | Compliance of Condition(s) Action
I NEI 2l iI'I'I]Z:IrI:I-E.Ed e e e d —_ . —
: 1(01 | The Mining Company shall achieve ; The built up uf prodoclian Evel for
the 15 Mipa produclion level from | PB West has been kept the same
the opencast by 121 year. asi mentoned in o the approwed
fiming Plan PBE East is planned 1o
COmMMmMance Wwith FEBE Wesl
.Operations of PE East shall cease
after 2 y=ars and will restarl again .
from @9%"year of Minmyg cperaion
NTPC  shall  achiewe 15 Mtpad
production level from he npencast |
by 127 year _ :

1041 A5 regards of cosl block thal has | Wil be comphed during operation

alzn boen alledted to OMNGC or | stages.
Zoal Bed Methane exiractions. 1he
condlicns |zl down  in the
allotment  leller  shall be Fally
cormplied. _

1(iii) | The approval of the Mining Flan is | All - necessary  approval  undar |
withoul prejudice 1o the requiremeand | relevant rulesregqulations shal be
of approvals from | obtained without prejudice to the
Competentprescribed authornity | requirement of  approvals  Trom
wndar th relevant rules/reguistions | compelentiprescnbed suthanty
et i

2 Twan copies of the Approved Mining | Complied :
Flan duby signed by the competent - :
authority are returned herewith with *
the reguest that 4 Copy ol e ’
Approved  Mimmg  Plan may e |
submitted W the concemead stale i
governmenl for necossary action :
and alko A& photocopy of  the f
Approved Mining Plan may be sent i
to the Coal Conlralber far moritcring :
ol the Llock, :

2.3.  Status of Mining Plan submited to Mol
Letaled in Clawse Mo, 1.5 of Chapter-|

)

a .

24, Rewision of Mining Plan

Chapier i - Octails of Eariier Approved Miniag Plor

ROHP Mo, 39011 f(15] 2000 CPAM dated 27.09. 210
Fage |- 4



Rewised Minirg Plan [ 1% Revicion] — Pabed Borwouih o) Qi

2.5,

2.8
261

262

263

264

2.8.5

2.7.
2.7.1

Detailed in Clause Mo, 1.5.4 of Chaptor-|

Fresent Mining Plan

Detailed mn Clavuse Mo, 1.6 of Chapter-l.

Reasons for revision of Mining Plan

Toe RUlfill the commitment gven o Govermment regarding sfart of Caal
Froduction and alzg keeping in view the hkely time laking process of award of
MDD for PB Wost Cuamy hecause of densely populated hostle wiliEges and
densely populated /hostilc villages axisting within PE. West Pit as well as
connecling roads. NTRPC has proposed 0 commenes Mining Operations n the
FE East Quarry [Shown as BEF 1 in Surface Master Plan] area adjoent to
ram road where land is gvailable. -

QB rermoval and Coal production has been planned from a patch of PB East
Quarry {Eastetn Pit 1} for two' years as Intenm Arrangement. The Plans
showing the proposad staga of working by the end of First Year and Second
Yedar are given in respective Slage Plan Proposed area for mimng has beasn
mainly selected due lo 1he availakility of land for mining as well as eage of
approach rom the Slate Highway,

A5 a result of carly stadup of PE East Quarry there = a wvariation in the
calendar Prograrmme and Land Lse Pattern of the mine.

PB MW Quarry which was unexplored af the me of approval of rmmng plan s
nesww integrated with the present Rovisod Mining FPlan [1¥ Revizicn). Resultant
coal evacuation factilies fom road and coal handling plant ang additiconal
walemes of CEcoal mming shall change Ihe calendar programme ancg Land
Use Pattam.

Mol vide letter No1306/25/2003-Ca-| (Part cated 24 06 2016 directed NTPC
o submil a8 revised  Mining Plan within 3 penod of  three months after
ncerporgting the changes in segquence of cperaton (Copy of Ietter enclored

a5 Annexure-|X} ot

Changes in Reviced Mining Plan with respect to Approved Mining Plan.

Change in mining sequence

The proposed quarry area is part of PB East Quanry as per appireed Mining
Flan amd s lecated in ils Monh-Eastern part and = namod Eastern Fit-1 (FP-
11 The prapased guarry namely EF-1 1= at a distance ol approximately 850 m
in Moh-West dicection  fretn  the  Tandwa-Barksgaon-Hazasbagh  State
Highway and is accessible by road connectling Lo Arhara village frem the State
Highway. Howover in variancs wilh 1he appooved Mining Plan, Egstzrm Cuaarry

-— BT

Chapter Il - Detenls of Farier Approved Mintng Plan

—

Aaembet o YRR Mo 3011415)/2009-CEAM duted 27.00. 17
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oo Revized Mining Plan |1 Revision) — Pakei Boewedih Conl Slock

" 2.7.2

2713

15 now planned 10 be slafted in 1s0year of Mining Operations instearl of 265
year. In the approved Mining Plan PB Bast Coarry was to start in 257 year of
Mining cperaticn

External Dump Area

The |gred for external dumps a2s per approved Mining Plan Dump A 8, ©
presently not avarable, Accordingly, o slaft mining oporations, External Dump
hag been anvzaged in the avalable land in the nedh side of this guarny arca.
Trhis area lics parly in the area earlies dentified for coal evacuation facililies.
The area has becn shown in Surface Master Plan), Forest diversion of this
gxternal dump area has boen oblained and change of land use of this area
has been laken up with MoEF.

Variation in Coal Tensportation Arrangeamant

A5 per aarlier adproved Rining Flan coal s planned o be transported through
belt conveyar to Banadag Railway siking which are under construstion. |t is
proposed that coal shall be transpored to Banadag Swbng by Road Gl the
zonslruction of cress couniry conveyor.

. :1""\.

Chapter i Details of Earlicr Appraved Mining Plan

FOE e 3900 14 5] 2009-CRAM dated 2708 10
Fageo b -5
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CHAPTER Il

LOCATION, TOPOGRAPHY AND
COMMUNICATION
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Revised Mining Plar {15t Hew’n’inj — Pakrl Berwedih Cool Block

31,

3.2

CHAPFTER I

LOCATION, TOPQGRAPHY, DRAINAGE & COMMUNICATION

General

His to mentian that two separate Geological repords are preparerd for Pak
Barwadin Black The forme s Geclogical Repor for Pakri Bansadin and the
later iz Geologrcal Repaort for Pakri Banwadhh A, In the present Minmg Plan ie
Fevised Miring Plan of Pakr Baravadih [Rev-1), reference to Pakrr Barwdih
Ming/BlackiPriopzel includes Fakri Barwadih-2 (PE-NW, Pakii Barwd b West
and Fakri Banvadih Easl.

Location of Block

Pakri-Barwadih coal Block is lecated in Hazambagh distuct of Jharkhand Stale
The Block 15 located im the norh-eastern part of North-Karanpura Coalfield,
Faunded by

a. Longiludes BS"OF1SE o B35 OO E
b. Latitude 2SN I ZAYE5'AN" N

IV is coverad by the Survey of India Topasheel no. F3EM (RF 1: 50000) and
special sheets no, 29, 23 & 24 on R.F. 1:10000

Tha entire block falls v the Hazanbagh district of Jharkhand State The
Hazaribagh - Khelar metal Road passes through the eastern part of the block
louching Barkagacn and Tandwa ‘filagas The nearest township s
Hazanhagh, lncaled al 8 distance of cbout 24 kms from Barkagaon which is
in  the southern  parl of lhe block Location is given  at Fig-31.

. PR
rhr . Al

L4
5|
bial
.l
|
|
_|

Crm R

o Fig-1.1.

Chapten i Locotion, Fopagraphy, Oreinage & Comrtualention

ROP Mo 33011 7 (151 20a-CPan dated Z7.09, 140,

Pagc 1 - 1
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3.3

3.4

.

Chapter- iIf Loctrtion, Tapography, Drainage & Cammtunicgdhon

o Avvised Miting Plon {15t Rewision] - Pokri Barwadit Couf Black
Commumsatican

The klock is well connecied 10 rearest toen city and sizte capilal through all-
werather road. Briel descaption on 1he accessibdicy of the block 15 given below

i Rail Link: Tha agarest rail stations bre Banchi Boad and Chitarpur an
the Gomoh Barkakana Dehn-on-Sone Inop lines of SE Rallway both
araund 70- 75 km from the block

ii Road Link: The Block is well comnectod to the distnel headguarte
Hazaribagh wa Barksgaon at 2 distance of 40 km by all-weather mad.
The black 15 located at A distance of 10 km rom Barkagaon Township
Tre Hacaribagh - Khelari State Highway passes 5 Km scuth of the
Elock via Barkagaon and Tondwa village, The area s aleo conrected to
Fatrab TownsHp by all-weathen roacd wiz Lrimari .

a A PWD Road exisls bebasen Hazanbogh & Barkayaon, Tandwa —
Khalari. Qur approach will be izke-clf frorm this roead and will go
from eastern to western pan of the sroperty The tofal approach wil
b about 10 km from take-off poinl te mine entry point.

B Ths PWD ad passes through the east quarry of the goarmabln
block, which shall be shitted e olher route only after oxhaustion of
West Quarry but bolore mining openstion of East quarry. 15 started.

i Air Link: Nearest frport 5 at Banchi which 1s about 130 km fran 1he
block.

Marth Karnapura Coalfields

Fakr Barwadih Coal Block falls in lhe Narth ¥armapura Coaltield under GCL
command arca of CIL Tha Morth Karanpura Coalhield (1230 kmé) as the
namg wmphes forms he northern part of the main Karanpera basin. If s
spparatec  from  lhe South Karanpura OF by g east west clongated
metamorphie pach Howover. they are ntercainectad near Bachra and
Hindegic village by a narrow slrip of Talcher formatien. |t s boundad By
Latiacle 23058 and 23060° (M) and B40 48" and 850 24" (E) lungilude spinais
ovar bz Hazanbagh Ranchi, Chatra and Palamaw districts with Fakri-
Barwadih black lecated in.as menboned abve  HarFaribagn distnct.

The North-Karanpura coalheld lies ¢ioss 1o Hararbagh town, the Fead quarner
of e district breanng the same name Barkagaon. an imoertant localily i the
nath-2astern parl of the coalfield is alse localed ar be southern “ringe of the
Fakri-Barwadih  Block wnder review. Tms locality is connected  from
Hazarbzgh by ar allweathes 24 Km metalled road which Fas been eaxtendsd
along tha nathemn & western part of the coalfield touchirg Kereadan and
Tardwa This can serve as a usafui road link From Pakn-Barwadib 10 Tandwa
whare proposed STPS of NTPC is lacated  1hs metalled read passes through
the East sector of Fakri-Barwadih and dradas he sector intgs twe parts. The

|."_'J'_l__.___ . .
................ R S B U R

Y I
RO No. 34011/ [15)/2009-CPANM Joatad 27.08. 18, « :
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3.8

N Revised Minfng Plaa (158 Revisignt — Pahn Sarwadilt Coal Black
Ranchi- Chandwa — Chatra — Barhi ighway passcss close to lhe weslemn
margin of the Coalfizld, Several places in the western and southern parls of
lhe field are connected with Ranchi- Lohardaga and Ranchi - Daltangan;
State Highway, The sastern Railway Branch Line from Dhanbad o GSomaoh
antl Dehn-on-Sone runs slong the southem part of Lthe coalfield. This railway
ine alzy passes throogh Chandrapur, Bokar & Patrato Thermal Power
Stations. Howewver the western, northarn and easlem pan of the coalfreld 15
presently dewvoid of ralway ines. The coalfield is hkcly to be conmecled by a
new raibway network under initial phases of execution rom Gomah Daltangan
rdilway line of SE Rly.

The locativn pfan of the area have been shown in drr no 7070-199-POM-J-
(H11 and area covering buffer zonc of 10 km radios all arcung the allocated
block s presented al key plan indrg no. 7010-199-PORM-)-002

Block area

Tolal arca of the Parkr Barwadih Coal Block is 468.895 3q, Km. Suhssquently to
the alkacation of the Block NTPC has applied for acquisition of land wis (i) of
CBA Act [1857) for mining of abowe menticned coal bearing araa togather with
an additional arca of 2.99 wq km oh the noth- eastern side of allocatod block
for accommedating nfrastructure facilities Braekup of Mine Area is given in

———

Taklle 3.1.
Tabkla 3.1
EBreakup of Mine Area

31 No. ' Particulars of Area Area in{5q. Km.)

1. E_}n_c[:rll::-r&dfFEi EaAFPBWY _".___1_51-9.43

2. | Explored (FE N W) N . 4.85
3 Coalbearng arga {1+2) - 44 25 .
"4 Additianal Acquisition for OB Dumj 2686 .

__ [Total 3%y~ SR St L5

Climate & Rainfall

3.6.1 Temperatura:

The area experences a subdropical climate with wery hol and dry in summer
and well-distribuled rainfall in the southwest monsoon season. Annual mean
rainfall recorded al IMDYs Dbservalory, Hzzaribagh s 127799 mm and
maxime fermperature is 43 °C in summer and minemum ternpsraiune is 3 50
in winler seascn. ¥ has three dislnguishable seasons:

13 The summer scason stans from amid - March to mid — June. Tha

| temperalures varies from 16.5°C o 41 1°C

;- '~,-ﬂ'-|.l.--«—v!:-'.-"""J
& T e SINGH
Sl - _-'._|-|!|'i'ﬂ-j F_._.r. 0
L1 N L

ROP Mo, 330217 (15)/2009-CoAM dated 27 09, 10

Fage Il - 3
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Rewised Mining Plan (158 Revision] — Pakt Barwodih Coal Bleck

it The rainy season stars fram e mid June o

“Seplember wilk an

gyerage anoual mean raingall of 1277.90 mim with ihe total number of
rainy days being 67

] Winter season comenences from the Mowvember to February The
tomperatura vanes from 49 o 31°C.

3.6.2 Relative Humidity:

Since the chmate 1 dry & hot, the ralative hamidity is generally moderale.
The annual mean daily humdily @ 64%.

3.6.3 Rainfall:

Pakri-Barwadih block being a virgm block has no rain gauging statipn. The
nearest slation is al Barkagaon Block affice where daily rainfall is recorded
Tha records avalable in the block oitice from yoar 1973 6o 2004 shows that .
the maximum annual ranfall of 2037 50 mm was recorded in thee yaar 1994
and mnimum was B56.20 mm in the year 2002, The average armuak ramial
w2 aboul 1182 mm.The rainfall does not show any Cyclic OCLUTENGES. anid
shows wide and erratic variations. The average arnual rainfall recorded at
Barkagaon office far the year 1979 to 2004 ranged belween G556 I
2037 50mm [ Mean iz 1181.5mm). The MONsoon Season I3 spread over the
maonlhs from June to September. Rainfall records at IMD Hazaribagh iz given

at Tahle 3.2

-

Table 3.2
Rainfall records at IMD Hazaribagh.

Maximum Ranfall

Month | Monthly total No. of rainy. i 24 hrs. (in mm}
5 {mm days with dale
JHr‘.IllE!I"‘-,-' 2.5 | 1? _ 58,1 | 6-19-15. N
' Fcbruﬁry o 18.2 1.4 ) B35 231927
_I"-'Iarch 18.4 1.7 44 £ | 20-1046
Aeril | 17.0 1.4 5{35 22-1925 N
i Moy _-_“—d3.4 29 E!-41_ ) E?-E. |
(e 17 .2 242 241911
o wie " lier T Jzr |erem |
et o R . SRR -5 L
Chapter- i Locoton, Topography, Dreinsge & CprmimcHication .
FOF o, 3301 17 (1502 009-Cpan doted 27059, 10 :
Fage 1I1-4
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Revised fdiring Ploa (158 Keviston] - Paks) Bapwodih Coal Block

August 3201 16.2 40 1 1¢-1988
september 260 2 - ’”" -jljif:u o 167.4 25-19.53
Qetnber - _-:"_'I”J R “5.-1 14%9.4 Efl-.“l- Q_EE_
November |55 04 060 #1424
Decarnber 5& - IZI.EL-._--_—"_E. |r 13-1885
g;jf W ars 26

364 Vagetation:

i

At one lime, the area, especially the hills and plaleaus wers coversd will dense
farest compnsing mainly Sal, Mahua eotc. With progressive  increase of
populatior and felling of trees, the forest arcas have now reduced to isolaled
patches mostly otcupying the upper pars of the hill. Other trecs that grow in
the area are Falash, Enhair, Bair, Amla. Simok S, Karanj eto,

About 0% of arca of the notth west part of the block 15 covered by forest. The
plantation of orchards of mange, mahua, kaju andl ofher comemion ees gre
found scattered in the block. However. forast compriging mainly of Sal, Assan
and Kusum lrees occupies the southern, north-castom to eastem part of the
block. T msartanl wikd ves fourd are bear fox. Jacksal, Hyena, Monkey and
rabtuts

Tapadgraphy

Topographically the area is rather hify and undulating in nostherm and norh-
wast pard of the block The contral and casiern part of the black is characterized)
by more or less flzl terrain with genlle undulalions. The ground i general
slopes towards soulh. In weslern part the maximum elevation of 501 m is
nobieed in morthern oarl near borshole CHPB- 108 and minimum elevation of
A2 e in southern pat aear borehcle CMEPB —32. In the cenlral parl the
maximum olovation of 45% m i@ noficed in the nothem part near borehole
ChKF —30 and the_ mmimuom elevation of 306 m near bosehole CMEP-30 in
soulh —easiern parl. In easlern part the maximum clovation of 480 m is noticed
A nodh-saslem pad near borehole CNFE —55 and minmum clevation of 405 m
near borehole CMEPE —12 in southern part.

The north western part of the block exhibits vodalating opography with general
slope towards south, Duc 10 presench of numaerous ravines i (e sastern half
of the block. the topography is  highly  rugged, rondering  the  area
unapproachable In general the elevalion of ground waries from 430m to 460m
abree maan sea laveal D Rl

g -

kS

Chapter- (I Lacotior. Topogrephy, raingge & Commcimtcalion

ROP Mo, 270417 [15H/2009-CRANS doted 27.09.140.
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Revised Mining Plar {131 Revision) — Pokrf Barwadih Coal Block
Drainage

The drainags of the block is contralled by Sunrah iver, which finally joins fo
Eadmaf_hi river, which iz ono ol the major tnbutary of Damodar river {lowing in
south central par of coaliield. Three major nallahs Mowing north ko zouth are
¥.hora, Dumuhani and Hardara (Fakewa). Besides thase nallzhs ol the block,
there are many zmall slreams & stream tels, which discharge Iheir BRad into
lhese major nallahs. Al the mallahs of the higek are seasonal and become diy
CUriMg SUTTITET .

Thi shape of north woetenn part of the Block is tlangular. On two sides. block
boundary is defined by tnbutaries of Khora Mala, which discharges ils koad
Lathorwa Mala. The drainage of ihe block is conlrelled by Khora Nala, which
flows inlo Lathorwa'Khaora Mala which in-lurm joins o Haharo Nadi, which s one
of the major tnibatary of Damodar River flowing in south sentral part of coatfiekd,
Beswes, Khora nala of the Rlock. there are many small Streams & streamlet,
which chscharge their [oad into this majer nala. Al the nalas of the block ane
seasonal and becoma dry during summers. (Plate No 5

Mono of the nalasftributaries were planned {or deversion except straghtening of
F.hora Mala — B at WMWY parl of the block. Duning mining. adequate clearance
from high bank of nala are = an the active pil side. o Drevent
cecpageliooading of water o mrw. Embankmeants are alsa planned 1o prevent
imrrsh of water during rainy seas0m or olhenwise,

Population

Thi: onfire coal-ficld is low to modoraicly populated except Barkagoon.
Herendari & Tandwa, which are the most populated allages in the norhsm &
VWesterin part of the codl-field.

KEH® Ao 340117 1 5)/2009-CRAM dated 27,68, 10,
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CHAPTER IV

EXPLORATION,

GEOLOGY, SEAM SEQUENCE,
COAL QUALITY AND RESERVES
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3.1

Rewred Minlog Plon {1st Revision) — Pakri Borwadih foa) Blyck

CHAPTER-IV

GEQLOGY

General

4.1.1 Pakri Barsadih (FB} coal bock is located in the north eastern part of Marth

Karanpura Coal Field bounded by Longiludes 852 09197 10 855 15 00" E
and Latilude Z23° 51 3040 23° 55 40 N and coverad by the Survey of India
Topd sheet No73 BN {RF 1:30000) and special Shects Mo 21,22 & 24 (RF
1 100000, The Block is located in the state of Jharkhand anc s around
120-130 km frum the slate Capital Ranchi.

4.1.2 As per the Guldehnes issued by Mol for preparation of Mining Plan for the

4.2

Chagter- IV Gealogy

coal blocks issued wvide Letter Moo 5401 143 2000-CRARY  cyled
15.G7.201%, MoC directed to cnclose addibona’ dem:

“Cartificate from CMPDI that the Geolegical Coordinates (Longitude
and Latitude] used in preparation ¢f Mining Plan in accordance with
the Vesling Order and Geclogical Coordinates covered by tha Mining
Plan do not encroach into any otherfadjacem coal biock™

Pakri Barwadiihe ¢oal minng block was allcaled 1o NTPC thrcigh
Covernmant Dispensation route in the year 2004, The block was rolained
with NTPC =ince Honowrable Supreme Coort had not de-aflocated the
same. Henco: corificate frorn CMIPDL i not applicable in this conox.
Heovwever boundary certified by CWPOI for notitication under CBA Act is
allached 45 Annexure-XIx

Gealagical Report

Two Geological Report were prepared for thus Block. NTPC has procerad
Geological Report (GR) of the hlock fram CMPDIL vide letler Mo
CHG/BE3(AY095-26  dated 04052005 (Copy of lefler enclasad  as
Annexure-X[). It pertains o the explaration of Western and Eastern paart of
the block. In aompliance 1o the commitrent b Mo, Geslogical Report of
PB Norh West [Sector-A) was prepared by NTPC through MECL, which
perains to the exploration of North Western par of 1he hiack, The brief is
as Iollawing:

A Memorandum of Understanding (Mobl} was signed hetwesen Mineral
Exploration Corporation Lirnited (MECL) and NTPG Ltd, on 12 062006 for
conducting detaled explorabon for coal s Pakri Barwadih MNorth ‘West

LR ",

RGP N, 349071 {18 3009-CRARs dertesd 27.09.20

Puagge 11



4.21.

422

4.3
431

(Soctor-A] Coal Blook. The exploration work was awarded o MECL as per
Leattor of Award (LAY Mo L5-T01 (1-TOR-D0Y-L Q8 dated 1407 2006,

MECL has cared aut a detailed exploraton for coal and Allied geclegical
activities including sampling and chemical analysis elc in 1he said block
hasad on the relevanl stanoards.

Expluratony work carried out by MECL intermittenily rather than conlinucus
due to local problems, Willapers neartsy hindered the work which
contributed delay in complction of exploralion work, Geological repor was
cubmitted ton NTPC on 2300102012, [Copy of [oiter encinsed a5 ANNEXUre-
X1A}

The above lwo Geological Reports have been considerad for
preparation of present Mining @lan “Revised MWining FPlan (1%
Revision] Pakr Barwadih Goal Block".

Connection with Natlonal Grid
Pakri Barwadin Coal Black is connected with 1he aational grind.
Paymants of Exploration Cost ¥is a vis cost of Geslogical Report

WTPC has paid full amount for lhe ocost ol thn abowe mentioned
E xploration'Geological Replr raized by 51, CMPDIL and MECL.

Mol vide lefter Mo, 13016/280 2003 CA-| {Part) dated 18.08 20135 confimned
Ihat no addiional amount 5 duc with NTPC. (Copy of letlers enclysed as
Arncxurs-XI]

Details of exploration
Core | Non-Cora drilling

Dinlling activity is carried oul N o diflerent phases for FPakn Barwadin
west, easl and Pakrt Baraadih North West {Sector-A) block, A total of 146
Lorehales have been drilled by GS1 & CMPDE in Pakri Banvodih Biock
whereas jn Pakr Barwadih North West MECL has draflad 33 horehioles and
CMEDIL has driled 3 boretola. in total 232 borehales have been crilled in
\he whoie block, The boreholes drlled dunng different phases in Pakr
Barwadih Biock as per break up given m Table 41 The seam wise
haorehole intersections and donsity is given i Table 4.2, The Location Phan
ot these boreholes have Deen shown Plate Ne.J. v

i i

. -

Chepter- W Goelogy

AOF No. 340117 152009 CRAM doted 27.09. 10

Poage - v

NI Y

-

- @ o

‘*-.-r'.\...-

»

e

O T U, W

—



oo Or

W

AR

Fovise d Mining Sl {15t Revision) - Pakri Bareoddih Coal Blgek

Tabla 4.1

Fhase wise Agency wise explorabion status
1

Agencyl Type  Pariod of Drilling
T . i P "No ofBoreholes | Melerage
vep o : : —- KE-1 1o 26
1. L':.-E-.I f F{Eglj_.i-l.‘.l..?-!l. m.“_.’liﬁ*l o 1571 (26 BHE) B177.23
¢ CKFDI
a) Promoticnal MNec. "t988 ta *CMEPBE-1 10 34 .
(Somu-regional b April , 2001 {38 BHs) 10482.00
by Mon-CIL | Jan., 2003 1w CHPB- 110 134
fcdetail drlling) Jure 2004 {135 BH&) <494:3.80
Sub-Total {1 & 2) 199 43602 83
— LT —— - . rl.l1MPE-1 tg
3. MECL for PE MNGAh | onps 1o o012 | MNPE-1 (33 | az8z.0
West (Seclor-A) BH
e e 5 .
Tatal {1.2&3) 232 (A7EBI33

"CAMMPER 24,25 & 359 are faling in PB {NW quarry

4.3.2 Seoam wise borehole intersections and density

Table-4.2
Seam wise borehole interseclions and density
e ey e : |
No. of ' Na. of
Seam/Parting Baraholas SeamfParting - Boreholes
considered | - considered
| Scamvige 1 55 Searn-Il MB _ - 12
Seam- Bolterm 58 - seam-ll Comb. .ol )
Seam-Y Camk ) 29 [ seam-| Top i 10a
SeamvA . 47 | Scam-1 Middle 4
i_Eearn-I"u.-“_Tr}p - _ 26 | Seam-lTM | .. ®
 Sagrm-1Y Battom 26| Scam-| Bottom _ 72|
Fﬁﬁﬁr_ﬂ:ﬁ@.mb. _______ 63 | Seam-l MB 20
Seam-Hl Tep 5E | Seam-E Comb. 310

Chapter- IV Goology

e HOP No. 3301271512009 CPAk dated 27 001,
B - R A
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Reviced AMining Plon [1st Rewision) - Pokri Borwodih Conf Block

Segm-til Bottom | —20llocal 0
1 Sgam-Ill Comb. 31 | Seam-KE L AT+
AgeamnTop 1 0iseamks [T el

 Seam-ll Middle | G2 Searm-K3 5h

Seam-Il TR _ L A48T ) Geam-K2 F i

| Sram-Il Bolton 96411 | Seam-Kt | _ ?_5_|

4.3.3 Reguirement of Further Exploration with time frame

4.3.3.1. Exploratery drilling far no coal zone proving

The infrastruciure faciities and external waste dumping areas Dump-A, B
anc O} as shown in Surface Master Plan [Plate No-5) have hoon selected
beytnd the incrop of Seam-1 Bottom. Howover, there s no specific mention
of no-coal zone in dhe area. Thersicre, bofore start of OR Dumping if
required or insisted by Standing Committee Ihe drilling for negative proving
shall be carried out. '

Perigd | Ho. ol BH | Location Estimaled ! Targat ||
(Tentative) meterage '
Pre- 50 InfrasiruciuiE sres 3200 Megalive proving of |
conslructan arid externai waste workable coal seams
{hefare stzrt aump A& B
of OR
darnpery il
renuired b ) | T I— -
e 10 lnfrastructure gites 1004 Mogalive praving of
vurslroction and axlzrnal waste wirkable coal seams
_ 1 _ dump D e

4.3.3.2. Exploratary drilling for production support

In order to dedineale the in-erap of sean | & IMand o suppert the production
requircmont as per stage plan, phase-wse exploration through core drilling
In differcnt seciors of the bock have heer proposcd Take 4.3

-

Chopter- I\ Geology .

RQP Wi 340117 (15)£2009-CPAM dixted 27,08 100
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Tahle 4.3
Production support horehales

Parind ‘of BH Location timated
. . l‘l'l-EtEF-.’!gﬂ:
Fre- 15 Betl. F14 8 Searn |3 incrog | 7KL
rnnsbrachrn OBt F1i & FT4
[Z years) Bet M8 & Fo
1 year 13 EBet Fi2 & F13 F00
Fel, FID& F11
Eel F7 & F& !
275 wear 15 Bel FIZ&F12 500
Bul. F11 A F17
............ Bot 1948 Fil
37 year 12 Ged. FB & F10 | 500
L - Bel. FT & Fi
4" year 12 Dot FS&FE [ 200 |
L o Bel. F7 & F o

4.3.3.3. Exploration for area beyond 300m depih line

The saullerre porlion ol the Pakr Barwadih Block
km. arca has

Tariel

" To delirces Merop ol
seam B & 1B
Tersuppon 146 2* yaar

| precchion

Ta support 24 & 3 gear
prodocticn :

| o support i g 4

yaar produchion

_year produshicn _
l'o s apped ©F 10 6

| yoad groduchon

covering aroured 12 sq.

also pot been explaed in detals and only - indicated”

cateqady reserves of the ordor of 733,109 M are provisionally assessed by
CMPDL Fherefore a phase wise exploraton programme  has  been
proposcd to conwerl the indealed resoreed in'o provec {:‘amgﬁr}r andd
develop underground mnes plan Fhasowise exploration program @ given in

-

Target =

i T convert the indicated

| reserves inlo prow e
categary and Lo develop
undergraund mine plan

Table £.3 A.
Tablc-4.3 A
Phase wise exploration program
Peried | Mo, o | Location Extiated
BH | materage

1+ year &5 | Arnea bevend 145000
2 yeor |25 e ™ 4" g
37 waar ! 25 (4550

o Myear 23 S IR & =Lt

— Total 55000-6000¢

{hupter-.n'b' Geology

RGP W 240017 {151/ 2008-ErAM dated 27 09,10,
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4.4

Regional Geological set up of the area ¥

The Morth Karanpura Coalfiald forms & prominent east-west rending walley
hetwenn Hazanbagh plateau in the nerth and Ranchi platgae n the soulk.
The Aswa Pahar in the south-@ast sepasates the North and  Souwth
Karanpura Coathelds by east wes! elongated melamarphi pateh. Howerver,
they are inferconnected near Bachra and Hincegir wilage by 3 narcw
\ongue of Talcher outcrops. On the eastern side, Noith Xaranpura Coalfield
ie separaled from the Wesl Bokaro Coalfield by a namow strelch of
metamaorphic rocks having several autlicrs of Talcher fommation. [ the wast,
it 5 separsled by a strefch of ahout 20 Km owide metamarphic bell from
Auranga Coalfiell

The generalized Stratigraphic Sequence of Morth Karanpuea s given at
Table 4.4.

Table 4.4
Geological Succession of North Karanpura Coalfield

S T T —

Feriod  Group Farmation  iLithelogy

group 5

i N T ‘Dotnfal and alluvial sol and
Hocont |- Allwium .

i tsub soil

—— iEqui\rE:EE: S s e

it e [neaus _ _ )
Jurassic - ; Dalerite and Mica Penidohite

Rajmaha| | [edrusive
|

Trap

T Massive | codrse iy
P Uespear ) sanglomeratic {aldspathic
T HRSSIC ‘Mahadlewa _ !
i ondwana ferruginous  sandstone  with;
! i shale inlercalatien
I —_—— S [ —
Upper Yellowish o whitc  coarse
_ Lovarr | _

Perrmian Fanchet .grained sandstone, red,
: Gondwana _
ilu Lowwer | chocolate colour clasts Clays.

 Chopier- I¥ Geology

gt

il
& AULGE

©1 7 ROP Ne, 340117 (151/2009-CPAN detrd 22.02.10,
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 Reviced Mining Plen {15t Reviston) — Pakrl Barwedih Coal Block

In the uppn.?r" part, }*Ellu'.;.:i_EI

frakle  sandslone whergas

et prael is greenish yellow

Fine to  medium  grained

quartso-feldspat hic and
aften

guanzitic  saradstone

micaceous  anid rnalured,;

interbanded shale and
sandstone, carbonancous

shale and hin cool seam.

:shale with sideritic intercanded

-Eurlglumerra te, sandstone,
shale, intercalation  sitslone
and shalg, carbaraceog s

lrark

gFé!m.ba plants beds, h-;:nuiﬂr:rs.,:

canglormetals.

Tompssc | ‘ !
Upper .
_ Damuda |Raniganj
Farmian
| '‘Barren
: Megsures
Eiarakar
K.arhartan
Pearnmo-
Carbonife ' Taichir
r-ous i
R L
(1 1T g (o 40 1 R ——
Fre-
_ - Metsmorphics
Cambrian

= F it

Chopler- 1Y Geology

Dark Shale, sandy NG AT L%

shale and sandstones

shale, fircclay, coal seams,

motled  sandsione
occasional shala andds,
fireclay, chocolate ooloured

clays and coal seams

varvites,

sandstane, tilloids and bllites.

laramte, gneiss. pﬁ_gln atfile,

rhylittes, st and
limestong,  chrarmite  basaring

ks, amphibelitos and]

Quarteibe.

ROP Mo, 340017 (15,2000 CRANT doked 27.09, 110,

Foge v 7



£.4.1

Rewvised Mining Plan {158 Rf?-f,::iarr,l - Pakri Barwaditt ool Block

Cut of 1230 sq. Km area of Morh Karanpura coaltield the coal bearing
fornrations viz, Karharbari, Barakar and Ranigan] crop-oul over an aea of
about 50D =0, Km. The Karharbari formation is well developed in south-
cantral and castemn part of 1he coallield. It coniains only one coal seam
which ooours often in two 1o three sootions. It compnses of very foarse
graincd gritty sandslens and at tirncs has ailicified sandstong, hand strata
difficull to negotiate during dalling operation. The Barakar focmation
cantaine a number of coal seams and contnbules the maor DUK of reserves
in thizs coalfigld. Five persistent coal seams have been establishod in ibe
coallield. The tolal coal calumnis more or kess around 30 t0 40 meterin the
major part of coalieki. Raniganj formation comaing threa or tour
impersistent coal seams which are generatly shaly mnature T

Local Geolody

. PB Block (East and YWeast):

The Pakn-Barwadin block comprises of Talchie, Karharbari, Barakar, Barran
tAeasuras and Ranigan) Formations belonging to Damudas, & Sub-Groug of
Fower Gondwana. Talchr Formation rest directly over 1the Pre-Cambraing,
The Karharbans and Barkars arg the man coal beating formations in ihe
Btock. Straligraphe succession of the formalions in the block s given in
Table 4.5. .
Tahble 4.5

Chapter- 1 Gedagy

Stratigraphic Sequence of Pakri-Barwadih Biock
‘Pariod  |Group  |Sub- [Formation  [Thickne [Lithology
-gr-::-up 55
; Rang#
Recerl | |Lower  ‘Damuda |Aloviom  [3.50 -  |Dotiital and Alluvial
Grohdwana , 125.B5 e & subesol
'Upper - 'Fanigani "{50- CFinotomedum
Perrmuan 224.50 -grained micacenus
i | i::aﬁ-c'.!t:m::r*ue.

intnrbanded shale

i and sandstone,

mm———r s —d— = . - - = e ———— e

e,
. I' b
[ .

CEAL L e e

ROF Ng, 3490117 (15172008 CPAM dated 27 .05 30,
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1 " |Carbonaceaus shale
| | & lhin uneconomis
i * | Loal seams.
;Uﬂr.nrrr ) Garren 5 fd—  |Dark shale, Sandy
Pormian Moasures ALA00  |shale & interbandoed

. 5 ehale L sandstone.

Barakar 1250 - Fine ko coarse
2G8 B graned sandstone,
Shale. Conglamearaie,

JCarbonaceowrs shals

I & Coal seams.
i T Tkarkarhan M0o0g - [mediom to coarse
) f1.60 grained sarulsione,
1' _ | Shale, silicified
v ! i . guarzil;: reck & thin
’ ! : coal Seams.
Pernma, I_ :— Talcher 0B0— |Grecn coloursd
Carbonitern 13.50  :shale, Boulder &
L5 . ' "Congolomerats
, [ L__'___f::::j,ﬂﬁﬁ}i'mrmip_,r__-__-__" __________________ R
Fre- -- - N Metamorphics |- ) -Grﬂnitl;;. Gnoisses &
J Carmtran ) Ahartiziles
i) . I
:d -

There are 4 few small sutliers of Barakar’ Kaharbari! Talchir Formatons occurring
over bg Fre-Cambaar Basements mmedialely north of 1he Pakri-Barvadih Block.

k. PB Black {(North Wast):

Howewer in PB Marth Wesl (sector-A) arca small exposures of sand stene and coal
s are found near the back of Knora Mala in the western margine of the block. At
placns Karharban Formation alsa rest directhy over rmetamorphic. The geological

Chapter- W Geralogy

T ROP No, 34011/ {15)1/2009-CrAM dated 27.05.10.
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suncession established in lhe PB Marth West areg (sector-A) of the Block from sub-
tsurfaca axpborgtion dala is given in Table 4.8

TABLE 4.6
STRATIGRAPH|C SUCCESSION OF PE NW (SECTOR-A] AREA OF
COAl BLOCK
Su.i.:-n.-- Formation
Pericd Grau . . . Li
P Graup | (Thickness) Ithalegy
Recent & Alluviarn zoil & Sub-soil
Sub-Recent 300 to
23.00m)
-------- - s L 1M1 Ly L i 1T
- Midded e Eamren Fredominantly  shalz  with
~Permian Measure ittercalaticn of  sandstons
(44,00 — and shale and armnacesus
138, 70m) shidle
I — | - . .
Lower ' Lower Barakar ! Fine 10 coarse grained sand-
Fermian Gondwana | amuda | y1g prm - - stones, ehale, carbonaceous
137.10m) shdle and coal seams.
Karharbari iFine to  coarse grainad
(5.14m 1o Siar‘lldﬁlnnde ‘ ':"-'Ilﬂ_'l . bE_I'IEIS of E
91.52rn} shale and coyl sesms
Perrmo - “ Talc:hir 9.65m | Green crlourad shala,
v Carboniferous b d.Gdim ) | boulders and conglomerstes
T Ut i ity - - - v e e
Frecanthrian ) Grmesses,  granites and
Metameemphics  quarzites

4.4.2 Structure

_ [2.80-11 .DDm}I

a. Structura of PB [East and West)

Slruciurakly the Marth Karanpura coalfield is a majer broad ayncline with its
axts trending east to west and plunging towards east. The Pakni-Barwadih is
| oated s the NE part of northemn limb. The northem boundany of the block

Chaprer- IV Zrolegy

. ..._|:_..
ST

o

.

Eh=h

ROP Mo, 390417 {151 2000-CRrAnd dated 27,09, 10,
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Rerpisg Mining Plon [1st Revision) — Pokref Barwodih Coul Slock

appears tp have noemal contacls  owilh Talcher  znd casocment
metamorphics. The southern boundsry of 1he Eastern seclor s raked Dy a
major fault of about 250m throw lowards south. This has resulied in
bringmg the Earakar fommations including eoal seams in juxdaposition wilh
Ramigan formation. .

The block = gonerally traversed by MW-SE/SE-EW tending laulls weth
nartherly throw causing slep ke configuration. The strike of the strata s
generally MW -SE and Whe dip of the strata varies from 10% 1o 207 {1 m 3 to 1
in 5.5} but generally 107 10 158% owards soub-west.

Minctoon faults wilh throw ranging ug to 170m have been deciphared bascd
nn exploration carmed oot in the block. The throw of most of 1he faults
ranges from 10-40m

It may be menhoned  here thal the geoogical structure of the block is
primarily based on CMPDI GR in general and in padicular in ihe north and
norh centrat part of West Quarry ie. north ol fault F19 -F10, giving due
cogaisance Lo the long Acld associztion of CMPE Guring cxplorzton.

The faull F& which is of distinclve nature has heen considered as the
boundary for division of the block imo Wiest & Easl Quarry. The details of
fanalts are: given in Table 4.7

Tabkle 4.7
Faull Details of PB West & East Block

Fault Trend | ~ Dip Throw ~ Remarks |
F1-F1 ~East- West Marthery | 203-60m  Omission of
‘ (seam-1ln KB-15 —
(i1 Seam-1l Top to Szam-1Y
| CMKPB 22 .
fiti] Reduclion in partng betwecn

I Seam-|| MT & Middlc in CRKEPE-
14

Chapfer- 1Y GEﬂngEp'

ROF g, 32011/ (15]/2003-CPAM doied 27.09.10.
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Reviced Mining Ples (15t Revision) - Bakri Berwedir Coel Rlack

e
] Sedam-1 m [EI'-..“I?EF‘E 10

(i) searr-t Boltom & Win CMKEPE
A0 [iny Seam-f Top & Bottem in

Interscoled in

(i) CMPE — 107 [Ormeasion of
Seam-| Boltom to Seam-Y Top).
{iy Based on Stratum Contolrs

Crnssion af

(i) meam-| Botlon to Scam-il

" Eottcen in CHNPB - 44,

(i) Seam-IvA & IV n CHNFB- 15
[i] Seam-1l Top &

(iv) Seam-Nl in CHPE-21& Seam-
I% in CHNFB —54.

Ornissian of
{it Searn-1 & 1lin CHPE-92,

fiiy Seam-lf Bottom in CNEPB-93,
) Seam-kfin CKNPFB-GE5,

(p} Seam-l Boltom to W top in

(w1 Seam —lo W iop n CHNPE-16
(vi] Based on Btrabum contour, |
() CHPB-39 Qmession of Seam-ll
Top, Midde & Botticm), '
[ CNFPB- 29 Omigsion of Seam-l
Top to | Bottom

] Based on Straturn camaur,

i a.:;:ljigsinn af Seam-liln

ales CHNPE-25. 208 58,
it CHPB - 61 Omission of Seam-
Il Top to Seam:d Botam
(i1 CHPE-258 Omissicn of scam
floor of Seam-|t MB to Seam-I|

tivy CMNPB - 29 Qmission of Seam-
|1 Top to Seam-| Bottorm,
(i] Roduction in parting Bebwesn

FEE |WWEE T TR 15 TOmissi
easiery T0m
- . GMEPB-12
F1—F3 [ MW.SER Borthelly  S0—170
Curviinzar m
fault Irending
i HW-5E and :
gradually i
SIARCIVING b |
. i M- §
; F4 —Fa ' NW-SE dies | Nomh— 1§ [0 —20m
: aul near Easl !
v, borehole :
CHFB- 52
[F5-Fi | NW-SFEia  [Modh-  a0-140 |
swaningio | Easterly! m
E- Mortherly
! KB-11
I o
"F&-F&  WW-SE abuts | Nerth 10— 40
against faull | Easterly [ m
F5-F3 near |
i BHs CMPB-
g3 o
F7-F7 | Almnst E-W  Mordherly  20-80
Abuts agains m bor
tault FG-F&a
near BH
CMPE-28 :
Bottom
"Fa-Fa | MW-SE Morth | §0-20m |
Fastarly

Chaptar- W Grology

1 .. |
A

-
- N

BT T

ENNLa

I Socam Il Top & Ul in CNPE-

-

20" RQP Mo, 34011/ (15)/2009-CPAM dated 27.09. 1.
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7,

g

W

LR T

.

SA&KE-17.
i) Dirmission of Seam-IVA &Scam-
| IV in CNPB — 40,

{ii) Seam -kl Top ko Scam-IY Amn

| tiv) Searn- Il Bostom in CNPB-32

{i1 Based un Stratum Contour plan
boreheles CHPBE — 83 & CHPEB -

(i} Intersected in Barshole CNPE - |
B where Seam- | Top & Middle is

[i] Rool of Seam - Il Tap & Middle
Caomnbined i faulted in borehote

Chogter: IV Gealogy

1i] Roof of Seam || Top & Middle

(i} Based un sratum comour plan.

farmations are in justoposilion with i

CHMPEB - 25
: _ P 8w} Seam-llin CMKPE-11
CEg - P ESY, Abuts Mortherly | 20 — Eancd on slratum contour plan
dgainst faul 40
F-8 ngar BH
CMNPE -30 |
[Fio -~ | MW —SE Mortherly | 20— O mizsicn of
FAD curyilinear GOm (iy Seam-ll Bottom to VAN
Fault trending CHNER-TE (i) Bascd on stratuim
i alrmost E-W _ contour.
(T4~ | Curvilinear Martherly 20 -
F11 [mult &0m {ii) Ormssion of Seam-[in
Trending
almost E-wW 135,
TF12- | Curvilingar Mortherly | 20m
Fiz fault
Trending faulled (i} Based on Siratum
_ | almost E-W _ Contaur Flan
F13 E - Mortherly
F1a 00 - 40
m CHEFPB- O
{il) Based arr Stratur Sontaur
. - —_— L FIIE'“
Fi4- |EW ‘ Mortherly | A0-
F14 S0m combined = {avlted in borennle
CMEFB-5.
[E15-  Limits the Soulherly More Raniganj znd Barren Measure
F15 sk harm than
b ary of 200 m | Borakar
i Eastem | throw
I Soctor of the i
I block Major i _
Fault trending | '
- dlmost £ '
NEW FAULTS

QP Mo 340117 (15)/2009-CPAM dated 27 02 10
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Mrutied Mining Plan f1st Revision) - Dokri Borwodit Cool Block

| Fro-16 | WNW-ESE MEN 20h | 1} Redehnealion of increp of =eam 1
2)oross Jochon
A, Revision of Floar canoaars of seam
|
FM-17 | NW-5E ME A 1 &2 sarme a5 abows -
linn in tha East 3 Bowision of Floor Sonfinuer plesn
Secion within 1. Geological Cross Seclicn
the ruamahle additional.
— Eﬂ ” E — - . — e —— - -
FM 12 T NW-SE ML PATount | Gealvgical Cross Sechian o
. Location in The od 1hroey
Central sector cold
nol b
| eslablis
Fr -9 | WHW-ESE rHME Geclogreal Cross Sechion ]
_ 1 N I _ !

b. Structure of PB (North West)

Fakr Barwadit Morth West [Seclor-A) arca of the Block, 1he cenergl strike
of the formation in the Binck bs fmost east-west, The local swing in the
strike at places is due to rofling dip. The strata are dipping at 10 w 12°
siulhery, ' .
The block is fraversed by 8 numhers of faults. Amord] these. 3 taults aro
varying from Ghn e 50 m. Fault T1 i3 the major faull varving in throwugh fronm
160m to 180m. This fault runs apprasmately along southern to wostem
boundary of the block. The trend of 1he faull s NW-SE and except faults F7
& F&, all are extending in metamorphic terain. The description of faults is
presenled mn ihe Table 4.8,

L'hnpte;-ﬁ Grology

ROP Mo 340117 [ IS AN CRAM doted 27,0014,
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Revised Miping Plen (1t Revision) - Pokrl Barwadit Cool Block

Table 4.8

CESCRIPTION OF FALULTS INTERPRETED IN PB NW [Sector-A)

WO R R

L0

S

ik

FAL TRENMD & '
LT [Locar [”“”” THROW | 8H. No. ; DEPTH EVIDENCES
| o, | 1ON 1 E [m) . (m)
I . : C. P —
Fi— Locate  Ohligu | MWW-3E | MRHPE - | 274.50 Zeam K-1 1o
Fi o rmﬁr_' e Taull | & £5 K- & Local-l
southe 164 — : faulted in
rm to 1680m: i borehole MMPE-25
cwesiar rlerpreled based
! an  lewel dif=rence
facaarid of seam i aither
ary : sice of faul
! Metsmorphics  has
Come 3]
| juxtaposilion of
- BHondwana i north |
I wesiern part of the |
i bloak :
i Equivalem 1o Taull
! Fs of wWagtar
I section of Pakri- !
| I . ; Barwadih black '
IF2— | Larcate | Oblina | MNW-3E |MNFBE-4 17000 Seam K-1 & K-2
F: idin i ctaalt | & {- ' faulted
" Central | ) n MNPEB-4
part of Imlerprated  based
thes : on level difference
block of saeam on either
e e e e e o _ . side of fadlt
Fai— Locate * Cbligu - MNW-SE |RINPE-7 | 29400 Seam K2 faulted in
Fa odin efaylt % 20— MMPE-7
i Cential 55 MMPE- | 316.60 Seam  K-1  and
par of - 2k comtac af
tho - K.arharbari dand
bdcck ] metamnorphic
faulted in borehole
MMNEE-Z6
i Interpreicd based
: on level difference
of seam on either
side of Taull
Equivalent 1o Fs .

Chopter- 1Y Geoloagy

N T
. =

LS

AOF Mo, 3200 LTS 200 0PAN doted 27,00, 14,
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Rewised Mining Pian (15t Revision) — Paket Berwadih Coal Block

4.4.3 Stratigraphic Soquences

FAU I : TREND &
Ly | HOEAT E”“"E“R THROW  BH. NO. ”[E:IH EVIDENCES
G (mp . .. | _ .
' of westorn sector |
| nf Pakn-Barwadih |
Fr— [Locate  Obhiqu | NW-BEA  MMEBE. | 37.00 |« Seam K-1 to K-d
Fa d e fagkk | 10 =450 1 faulted in Borehole
rarh- MMMPB-11
easter » [nferpreted  based
i npatt on
of the ! « ovnl difference of
block BEAM
: + on either side of
! faull
| = Eguivalent w0 Fao
: af weskarn  seclor
i. _ .. of Pakri Banvadjh
Fu- | Locatle ;' Cll'.llluu MW-SF Extending from
F,  [din Pefaull | & 10 wastern sector  of
narth - " Pakri-Barwadih |
paster | fequivalont b fault
‘n ! s Fias
COMEr :
of the _
bk N :
Fz - Locate Ohblhou [ NW-5E | MNPE- 205 | Scam K-3 laulled n
F: din P efaull | & 0- 24 borehole MKWPEB-24
the : 110 equivalent o Fault Fa
gaster af Pakri-Barwadih
n part Block
of 1he;
;block . ]
Fu- Locate ORlige  NW.SE [MWNPE-S [ 100
Fo _gin cfault ' & 0-5
- the ' + Seam K-2 faulted
Zaster MIPR- | 28 1. Seam K5 faulted
; “nparl 10
i s of the
: ok .

Stratigraphic Sequences of PB West & East

Chaglér IV Geabogy

AQP No. 34011 (15)/2009- CPAM deied 2700920
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Revised Mining Plan [1st Revision) - Pakr Barwoditt Coof Block

The Barakar formation contans five persistent coal seams numbered
Spam-1 1o Seam-y in ascending order. Gut of thass, Seam- 18 Sesam-ll
hawe spitted inta 3 sectiens, whereas Scam-ll. Seam-I and Seam-i
apitted in lwo seclicns each. The split seclions are designated as wp.
eriddle & Lotlam. The split sections of the seams merge to form compasite
scams designated for example a5 11 TM for || Top & Midake combined and
MB for Middle and Bottom combined.

The Karharbari formations underlies the Barakar formalion ardd contain 5
tnin non-workable codl seams namely Seam-K1 to Seam-K5. The average
thickness of these coal seams is less than 1 m.

The summarized sequence and delails of coal seams in the block arg given

w o

L3 ok N w

in Table 4.9 and seams have hoen shown in geological plan {Plate Mo, 7)

Table 4.9
Seguence & details of coal seams
Thickress range (m} General | Noof BH |
SeamiParting | R T thickness ; consiter
Minimum Maximum
] {m) el
] a3 | 381 |
Seam-V Top 150 1]
(CMPE - 34} | (CMKPB 13}
, oso | 1241 | ]
Parting
(CNPB - 321 {CMKPE 13)
Scam W | 015 > 20 - ]
) . ) 1.00 LE
s Bolttorm [CNPE -113) | [CMKPB 29)
Seamv | Q.73 " B.0D - -
- 1.5 18
Comb fCMKFE 37) I[ﬂl'l.-"l’r{F"E 11} )
T 21e 2941 ]
Parting _ ;
(CNPB- 95} | (CNPB - 64)
............ R N S N _
Seam-v A 1.25 ' a7
[CMPE -U5} | (CNPE —105)
Farting (.64 1237,

-

L

- a EINTR ROE Noo 74011/ (15L/2008-CPAM doted 27,0910,

Fage W - 17



Rewvised Mining Plen (Tst Revision) - Pokri Barwodih Cogl Block

Seam/Parting

Thickness range (m}

Genaral | No of BH

(CMKPE —4) [ (CMKPB - 30
ool 788
- aeam-1M Top : .04 £
' {CNPB — 25} [CMPB - 68]
050 17.8¢
Farting : |
{CNPE — 105) {CNPB - 53)
T Seamn-IY 0.65 Y
250 26
Bottom [CNFEB = 36) (CMNPB —134)
Seam-1Y TG 14,61
_ 200 - . E3
Comb (CHNEFB - 131) | (CNPB — 144}
_ B T : 4431 '
Parting :
{MNPE — 25) [CRKFE 375
0,46 3.75 )
Seam-l Top [ : 1.50 GG
(CMEPE 123 {CRMKPE 10
_ .04 2B ER
Faning
(CMERPB 15) {fCMEPE 10)
[ Searn-l 06 510 o
1.25 5g
Ballorm {CNFE - 35) [CMNPE - 22}
Seam-ll 048 374
1.50 31
. Comb [(CNPB -7 {CHPB - 37)
__ 107 45 07 T
Farting
[CHPB — 458 [CHPE-a1)
' - 075 1545
Seam-H Top &.00 314
(CREPB -4 {CMKFB 10
' 7192 B
Farting it
{CNPB-31)
T Seamdl 7 08 20,04 T )
.00 S5
! Middle {CMEPE 507 | {CMNFB - 34)
’mm 1028 | 20,26 R 30
| e e
Chapter- IV Gealogy
B FP Mo 3#&11;;15;}zm-rmm doted 270911
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Revised Mining Plan {15t Revision) = Poket Rarwadih Coal Block

EaamIPaﬂlng- Thickness rahge ["n'"l}_""_' | General " Ho of BH '
. T ICNFE- 1T (MNPE-22]
0.77 10.75 ) T
Farting
(OHNPE —131] (CNPB-72) i
Seaam-| 1 40 14 56 T
7 .00 a0
Eattom {CNPR - 28) {CMKPE 10)
173 85 S TEEAY _
Seam-l MB 16500 12
{CMKPB 23} (CNPR-30]
17.70 2867
) : Saam-11 Cumnb 3 .
. {CMKPB-8} {CNPB-32)
) 0.2 11.38
Seam-| Top _ .61 g1
B [CMKPE 123 | [CHPB-124)
" : 1.00) 1877
Parting
- (CNPE —114) [CMNPB-21)
oaz | 10,13 .
Seam-1 Middle 2.80 oG
(CNPB - 108] . [CHNPE-110)
385 14 95
Seam-1 Th &
[CNPB - 20 (CNPE-125)
085 T 2382 i
Fading |
_J : (CMPE - 44) (CMPE-72) i
8 Seam-| 02 RO |
200 L B4
y Botlom | (CNPB ~tU8) {CNPB-134)
N 1 TTaTn = 1188
A Seam-| MB B
IMMNPE ~11) | (CMKPE-25)
: IR - i 1376
Seam-| Comb 3
(CMNPB - 78) | {CMKPB-25)
T 7 180 " 3575
FParting
; {CNPE - 72) {CNPE-73)
Local '_""-l' © 006 56 | 1 51 72

. r::-.

Chapter- IV Geotagy

.
LR PR

vEY RGP No. 340114 {151/2000-CPAN dored 27,0910,
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Eovised Mining Plan {Tvt Revision) — Pokri Gorwadih Coal Block

}5ean?#=aning' " Thickness range (m) General | No of BH
i" | (MNPE =38 {CMKFB-5) -
T T aTR 78 85
Fartingg
(CHMPE - S0 (CHNFB-52)
T ' .08 2.2 '
Seam-K5 0.75 29
" [MNPB —38) {CNPB-7)
_ 2327 81,28 o
Fartirg :
(ICNPB — &0) {CNPBE-124)
_ 01040 30 | T T
Saarn-kd Q.75 34
[CHPB =124} {CNPE-90)
1.20 2075 - '
Farting
(CHNFPB —108) (CMKPB-35)
- 0.8 2.4 I
Seam-a3 126 33
{CMNPE — 90 [CHNPB-116) .
050 ' EEET R
Parting
| [CNPB —110) (CMKPE-20)
045 - T amn . 1 ]
Sedm-KZ _ 1.25 a6
{CHPE —124) (CMPB-123) I
109 48 00
Parting
L (CNPB —101} (CNPB-128)
. _ 6T . ST - N
i Seam -K1 - 180 A
| (CMPB - 52) | (CNPB-105) i

Mote: (It FM slands for Top &,MJ’dde‘Merge_d.
(i) ME staras for Midale & Bottom Mergod.

The details of lhe thickness of different coal seams. pafings and OB =
given in Table 4,10 & Table 4,11,

Chaopter- I Gealogy

ROF Mo, 330017 (15)2009-CPAM dated X2.00.10.
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Revitgd Mining Flar (15 Aevision] = Poki Borwadii Cool Block

Chopter- IV Gralegy

L v
-
LR .\_'\.-||'

HEIP o, 3301 17 {T5)2000-cran dated 27,08, 10,

Table 4.10
lThichneaa of Coal Seams & Partings in PB (West East]
Particulars _West Quarry . EastQuarry
| L Max Min Max Min
Cwver Burden ' 251.5% 03w | 26681 | 6 ]
. Seam-y Top 3 24 036 | 391 0.8
|Pating 719 .8 4.9 0.62
Seam-\ Bollom 0,24 204 021
[ Parting ) 2497 | 218 19895 h.Ba
Seam-Iy Fop 7.88 0.4 G.97 2.34
Parting £i.76 | 04 17.59 16,34
“Seam-IV Boltom__ 7B 0.85 5.56 87 _|
. Parling . 44,51 5.1 22.93 531 |
Seam-ll Top [ 375 | 023 3,22 0.4
Parting 2475 1 16.94 0.84
Seam-11l Bottam i | 018 241 .21
Parting 4597 338 33.72 1.97
I Searmdll Tup 12.7 074 | 11,22 .25
 Parting a1.84 1.2 i 1 3d
“sgam Il Migdls [ pord 1.75 10.98 3.5
Parting | Bz8 N 58 . 0487
Seam || Butlor 114 1.4 1402 1,59
| Parlng 30143 6.2 2794 4.74
Seam- Top 11.36 Cnas | 4.95 042
Parting 1877 1 14.773 1.6
Seam-| Middle 10.13 042 671 ! D87
: Parting ] 16.35 ;005 187 0.85
| Spam-| Bottom | 8.1 oz | 48 j 0.25
-
Table 4.11
Thickness of Coal Seams & Partings in PB {Korth West)
5. Mo. .E.‘-;E;nﬁért_lng Min. Btan. _
$ |V COMB . 3.24 5.2
- Parting 372 27 16 |
3 wooms S15kF 10,04
A Farting ] 098]  WES

Gage Iy -2l



Rowired Mining Plag (15t Revision) — Pokef Borwodil Coal Block

| SWNe.  [sesmarting 7w T T
5 T L B 10561
.5 . Faring S (R £ S ¥ §
) T H MID 17 11GE
' & | Paring R 0] 0]
g [ Tem T Y T
o Paming | 1al 24.22 |
11 I BOT __;___;_r . 3
12 Parting 1T saa| 15 |
1 | 1TOP 0 O gag T
i Paring ' . oszr| 451
15 [ BAID N B L ¥
16 Parting o 0i7 _A19]
T L 1w _an
18-_ F':-:r‘tingi_ _r__ _l'_'l_: ]
_ 19 _Jfr;B o o Ay 1138
20 [ Pawng T T | 2768
Y LOCAL{L] | e Tl X
L2 Pating " 2630 2867 .
T " Kg _ T 13y
E'-d-. - Farhing ____-__ __-__ i 749 ___W
L K4 R am| 1.74
76 Paar larigg ) * L aal 9 85 |
_ K3 1 Lods __ 196
T : Pating _. . . LRI %54
ENE 1 _ooe| 2.99
g Parting ius | taEs
M K1 L L1l A GE

4.2.37 General characteristics of Lithological upits {coal seams! partingf
gverburden) -

-

(i} The Seam-ll and its splils are the most pdlential scams in the block both
fromm resource and grade of coal but seam b Top & Middle is found as
toalesced seam in the easlern part of e block ie. PB Maorth-vy est{sector-
Al area.

(i} Zearn-lis fghly disconbnuous and sccur meostly in patehas. Seam | Bottom
and I Middle is found as combined seam in the easlern sart of the block.

[
R

Chagrer 1V Geplogy

REIP No. 340137 {15)/2009-CPAM doted 27.69. 10,
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Reuicad Mining Plor [1st Revisiont — Pakri Barwadih Cool Black

fiiit In Pakr Barwadih block all Barakar seams of the block are highly mter
bandcd and irferior it nature excepl Kraharhai =scams. Where  as
Karaharbari forenatian are well developed o the PB North Wes! [sector-58)
area except in faw small patches. The Barakar coal seams issam | 16 V)
are medium (o high ash, non-coking bituminous type. The mulsluse and ash
ol these coals normally ranpes behecen 3% to 5% and 25% Yo 45%
respeclively on inclusion of all din bands lass than 1m in thickness,

fiv] Owverall proximate analysis on 60% RH and 40T has oeen cared out far
selected borehales to determing Moisture, Ash and Volalile Matter WG on
samphkes excluding carbonaceous shale & all other dirt hands (BCS) and
incleeding dirt bands up to 30 cm (b and including did bands wp to 1rm (o)
‘hickness, However all ron-combustibles dit bands such as Groy Shale,
Arenacecus Shale. Sandstone samples more than 5 om have been
axchided for estimalions of quality and reserves in all cases.

(v] In the boreholes where seam ovorall proximate analysis has not been
datermined, Ash & Moislura have been caloulated by weighled average
mathod from band by band data. Useful Heal Value {UHV} of coal has been
calculated by using the formula BO00-138 x (A%+M %) for determination of
grada a& per present standard of commercial caal grading syslem.

{vi} The other special Wst such as Ultimale Analysis, Ash Analysis, Ash Fusion
Range, Petrographic Analysis, Mineratogical Study and Selectve Reactivity
west have been carried out o gscenain diferenl indusirial propeties of coal
i case of selactod seamsisampls.

[vi} The Parfings of the coal seams ara comprises of sandstone, alternate shals
£ candetone, shale. carbonaceous shale, etc. The bulk of the OB rocks
camprisa of sandslones and shale and therr ntermediate variotics. The soil
and weathered rock varies 6 to 24 m Ihick but generally vares from £ -
13m.

4.5 Searwise Quality Parameters of PB Block

The generalized range of guality of voal including dit bands 15 ghven in Table-
412,

-I"f )

Chapter- I Geology .

ROIF No. 340117 (1542003 CPAN doted 2703, 10,
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Revilied Afimirg Plon [1st Revision) — Pokef Borwaoih Cool Black

Table 4.12
Range of Quality details of Coal seams, PB (West East)

UHY | Grade | CV ! Grade {T‘
Seam M% | ASH% | VM% | (K.Ca | (Base | (K.Call {Basad | {Dmmf)
HKg.) | don ; Kg} on {K.Call .
) | | UHv) GGV} | Kg)
Seam-V | 3.5-68 224- | 178, 1144 DG | 3040 | preqp | 6032
Top | 522 | 223 | 4880 (E-F) | 5486 7785
Seam- |3.873 | 157- | 20.1- [ 1645 | B-G | 3409 | o 7012-
y 437 | 219 | 8015 | (E-M) | 6321 BI61
" Botliom :. I
.Seamﬂ" G471 78 V185 12306 | C-Ungr: 3138- | g nya | 7054
Cornk S1.8 2470 | 5472  (E-F) | 58S 1794
Bl - : : |
Swern- |34-52| 252 | 185 [1610- | DG | 332 | grgie 7187 |
1 A 438 | 196 | 4780 | (EF} | 5475 7830
’ il R
| Seam- |2168 | 313 | 204 | 2265 | E-C 3786 asar | 7A05- :
L1y Top 436 | 237 - 3989 | (E-F] 469y ‘ T8
| Seam- 3753 | 216 | 182- ; 1626-| CG | 3438 P ?307-
I 0.2 | 238 | sz2s | o-Fy | esomo | BRTTM D ga
Buottom i _
“Seam- | ST
oW jzea7] 312 | 179 Deae | EG | 3000- | peges 5714 |
| Comb 4z | 274 | 3863 | (E-F) . 432 | 7825
Chapter- IV Geology T
AP Mo, 340117 [15)/2009-CPAM dated 27.09.10
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Kevised finfag Plon {11 Revlifon] - Pakei Barwedif Cool Black

! i UHV | Grade | CV | Grade | CV
Sgam | M% | ASH%  wM% (K.Ca | (Bagse | [K.Call | {Based | (Dmmf)

! : 'Ka) | don K. on [K.Calf

] j : CUHV) LGN} | Kgl)

: : !

. Seam- | 2655 17.2 | 187 11385 B-G - 3200 gagrg | 7048
Il Top : 512 | 257 | 5767 {C-E) 6136 8672
Soam- :

L2857 6.6 | 22.7- | 1616- | B-G | 3447- 700
LI oL . G513
o 271 ! BA1R | (D-EY | G160 7o24
Bnttom i
Segm- | 3458 25.9- - J02H - O-F |. 4037 T2
I 379 sans | OGE; | 6529 1 oot |o7e1g
Camb:

!._ _ ] .

Seam-Ii | 2.7-6.7, 23.3- ' 180 | 11598 [ G5 I30- ) peeqg o 129

L Top 527 253 | 5069 | (D-F) | 5724 7931
Scam-H | 2069 | P31- | 20.7- 2621- | C-F | 4820- | @hig | 7635
b e 432 | 285 | 8132 | {D-F} | 5784 3107
Seam-ll | 2 858  Z7.2- £1.9- | 2206- D-E 3854~ cnnqr | 7485

TH ©, 405 0 252 | 4650 | . 5550 4804
o : )

Searn-ll < A58 | 26.0-  212- | 2062 | C-GID- | 3736 | seoiz | 7225

' Battom ' a7 7 263 5183 Fi 557R £142

i Seam-l | 2.3-40| 29 7- ! 233 [ 3F11- | D-E 45210 Gr.on | FB22-

| ME CO3EG 240 | 4178 5214 7661

U R H | N R
A - P PR o
= . Qo

Chopter- IV Gealogy

ROP No, 50017 (151 200%-CPANM doted I7.08. 10
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Revised Mining Plan (157 Revision) — Pakni Barwedih Coal Block

[ T . UHV | Grada | CV | Grade | CV |
Seam M% ASH VM% (K.Ca : [(Base | {K.Calf | [Based | (Dmmf)
. I'Kg.) don Kg.) on  (K.Call
] UHV) | GGV}  Kg}
Seam-l | 3846 | 259 | 220 | 3324-| DF | 48200 | gpme  T7SI-
Comb J6.8 | 23.0 | 4398 | {EF) | 5292 BOST
Seam-l [15-57 | 187- | 208 | 1368- | B-G | 3525 | gieis | 7435-
Tap 1.1 | 296 | 85857 | (D-F) | ®B2BO B205
Sedam-|
Ml 1.8-53 | 18.6- | 18.0- | 1598- | C-G ! 3400-  grgqa | T366-
Hl =] . !
50.8 277 | BEh2 | {D-Fy & 5454 7977
Scam-| 2.':-:'--‘1-3 E_l'r.E- Eﬂ.E- : 2'1 5 1- D-G 9073 GaT-1E T440)-
T 46.0 4544 (EF} | 5363 736
Seam-l * 1.5-4.1 ) 20.1- | 183 C1172- C-Ungr| 2491- | gq ey | 7217-
Battam | 539 | 278 5208 | {E-F) | 6074 BOUS
Seam-l | 2852 | 335 | . ;2450 | EF | 4016 | gagr | 7531-
hB 43.8 3642 4716 FieT
Seamd | 2926 | 309 | 2001 | 1682 | B | 3484 | mpaqn | 7300
© Comb 43,4 4128 | (F-31 | 5144 TR1&
Lacal 7957 15.7- 176- | 1213- B-G | 2aa7- Gd-0315 f(dg-
Y 528 285 | BO84 | (E-G) | Bz FOT0
Beam- | 2 0- : )
2558 ghg - 1877 AG | 3802 grny | 70T
; 7603 | (C-E) | 6753 A0
— . Lol —
Chopter- IV Geology - -
AP No. 340117 (1581 209-CPAM doted 27.09. 110,
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wil

&l

: T e
Saam M3 1 ABH% | YM%: | [(K.Ca | {Base
lIKg.) | dan
UHV)
Seam- -
o 2BB2Z B4 - 211e- |l AG
455 7492 | {B-EM
Seart L aur 74 130 Lhsn | s
P LR AL O S| oA
i 48.7 7244 | {B.-D)
| Seam-
2386 BA- 224  18%6- | A
KZ ;
47 . 7209 | (B.D]
, Seam- ; | V95 ra | ads
T e | 84- U7 14773 | A
| 49 7230 | (B-DY

Mate: [ TM Stands for Top & Middle Merged.

Y
(K.Calf

Kg.)

d761-
6063

340-
145

arnz-
56

Je03-
213

" Grade cw

{Bascd | (Dmmf)
an (K.Cal!
GCV)

Gz 79T

.13 EBET

8154
GGy 1420

£128

GGy | 7918
8254

i) ME =tande for Middie & Bofturr Mevged.

An exercise has been carried cut 10 azsess the coal rescrves under DEE
grade which togelber may give an owerail ash of neary 34% and that ol F
grace & inferior coals wilh higher ash coment. It will be cbserved that ihe
grade of cosh zeams gensrally range behwecn O to G with average of E
grade. The reserves in grade D & E constitute over 85% and grade F 1o G
codl accounts for 1he balance 15% ol the total quarnable reserves up 1o 100
m depth, Tha comesponding data for total resenves in grade D and E are
nearly 7% in the depth range 100 to 300m. From the guality details ag.
availabla, tho rescrees available im the block are suitable for.power

Qe naration.

46 RESERVE ESTIMATICH:

4,61 Reserve Estimation for Pakri Barwadih (West & Easl)

4.6.1.1 Methodology of Reserve Eslimation

el

Chopler W Gemlagy

REP No. 340117 {15}/ 2009.-CPAM dated 27.09. LD,
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__Rt:l-'_-’ﬂ'_n'_Mr'nFrrg Flon (1 #f Ao} — Pokel Qpowedth Coal Black

Feserves for all the potential coal 2eams of Barakar formatlion e Seains |
Fotlom — Scam Vop cecep! IM-A & Local Scams have bf:En estimaled by
wilizing isochore of individual coal seams. In thig isochore methad, the
Areas helween sucocossive sochores were dolormined with the help of
"digital planimeter which has becn muliplied wath the avcrage thickness of
successwe isochores to arrive at velume of chore. Tho specitic gravity of
1.28 + 1% of ash% has been consider=d for estimation of tonnage of
different coal seams. '

4.6.1.2 Searmn-wise Grade-wise Geclogical Reserve:

Grade-wise reserves wierg also computed by measuring drea e iso-
grad (LB comours).

d.6.1.3 Caregary wise Het geological reserves

Tha reseres 50 estimatod bave begn catogorizod a5 Proved and ndicated
resenes based on density of borcholes. Thoe roscrees of Socuthern and
South-‘Western pat of the block have been placed under Indicated
categary, whereas tho enlire rescrve of north - easiom part of the block is
placed under Proved cateqory. Further these reserves are glso classified
under UNFC guidelines considenng the economic. feasibiity and geclogical
axes, )

summansed details of coal reserves are furnished in Table 4.13 and
Summary of Coal Resenda in Millicn onnes rs given n Takle 4.14

Tahle 4.13
o Saam-wise Grade-wise Geological Rasorve
| l Gradas
. Bgam | Area
Hame | Sg. ' ; I e i
| K 8 ¢ o | E LF G | ung. | Total
g o PROVED RESERYES .
I Area less lhan 100m Depth
EASTERN SECTOR
fﬁ;m'”!cﬁ.ma RE | D oond | oaze !
Seam-y | _ . ' ' :
Bot | 0,274 _, 0214 _ G465 :
P Spam- G UR4T D0 B PABR3 | 2386 0077

Ehopler- I Geology

ER l-
-

RELP M 2I00 1/ (1512000 CPALY dated 27.00.10.
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Revised Minirg Plon {Ist Revision) = Pakri Barwadifl Cool Block

"

o 1T . Grades" l

Seam Area

N _ — — —

ame Ez.. B C ! O E F L Ungr. l Total

N ) N
Camrb . .
Seam- | pa3g § 0.438 0.E74 | 0azs § 0.052

I Tao _ _

Seam-

N noeE7 | DOBT 0497
_Lamb . e . | _
.ﬁ’jzr"'” 1644 1684 | DEL | 25340 3.468 |

Eq'fj mell |y sge | 1580 0 ETY | 6.295
‘Seam-ll | ) 10 44 .

o 1642 | 1 64? | __E:;lﬂa s 1 AC3

Sear-ll

_ (LOB 1.4

e qﬂa3 | 3 | 15

Seattel |y 2oy | 1,771 2953 | 1400 | GO0

Top_ . . . R

Germd | 5 zey | 2553 5 | 2o8a ' mzu0

tid eorat 1 |
Scaml | gz | 0782 "neia | 1227 ¢ oarr | 1380 |

o R
553 | 1370 | 2020 | MET | 4oy |
o 1 |l 8 |=s
i Arca Batween 100m & 300m Deplh -

?EE'““" 1.575 Q044 | o047 | 5304 | 0.206 £ BH

Too__ NEEEE

Bt . 1.457 _ 7539 | n7ag o 3,780
Scam-W . =
comt | 0470 ; 1579 | 1: 0573

Eram-

IV 1,590 6095 | 63w | 0276 17 703
- Comb . LA -
LSRR Yy ey i oot | neaz | ose o 0434 5383

l Top I & S
Eepam-

Bt 0171 0312 ! 0317

=aam-

Il 0.087 0 419 0.419
| omb . oL -

?ﬁﬁ’“'” 1.256 G357 Ds5eR | 1801 | 2408 | o142 &.277
| N F— _ | [ _

Chapter- IV Geology

!

vom 3w THED RCIP N, 30T/ (15)/2009-CPAM doted 27.08.10.
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Revised Mining Man {15t Revisian] — Pakri Barwadih Cool Block

Grades Y
Saam Area i
Namiz 4. - -
km. | B , € | D E | F G | Unae  Tehl |
Seam:|l . 1865 . . : I
mig e g | WU N I i
Seam-ll 11.64
. Bot 1.558 0367 3 I:I.IZIE-D" 17 ”5.
Seam-ll o B}
ME_ s . d.43R . Aan
?ﬁ;”‘" 1465 | 003 | 0585 1.773 | 0537 | apre 1¢87
seaml | 7o . 2.732 3827 15659
gﬁf’“" 1130 1151 2 067 Ty g
Total ‘ooa 2023 | B0 HA 12027 | gy 70.648 |
T.ntalfqr
EASTERN 5.103 | 4.276 3&;3 55;'4 31595 1:;35 141.23 -
SECTOR :
i - CENTRAL SECTCR
. Area less than 100m Depth
g ' i | :
Tep | *O9 3y e omez. o 0080
Seam- )
Y To _EI..*I?’E 0.776 I 0.776
Sieam- .
vpgy- . 0178 0734 0270 ] ﬂ.ﬂq
. Soam-
Iy f.06% 1565 {585
| Cornby S : o
- 1
Seam- | ag nosn | 0376 g.oun (502
1l Top . L !
Searm- | o s 0592 | 0502 T (194
ik Bt - |
| Seam-ll . - : )
o _.G.E.t.u 1720 | 1.529 ) 3,240 |
Searm-| . 10,52 .
laig  + 9800 I s 13788
I Seam- ;
M 0,781 - B 207 1 RI7D _ B ) 10, B0
' %tﬂ”"” 1615 Daas | 5953 | 1094 | o150 10,657
‘Saam-|| ! ' .
MR 0 ?:m | 5 735 ] £ 7R

Chapier- IV Gealopy
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Revised Mining Plan (1s¢ Rewicion) = Pokri Barwadih (ool Block

GI-EH'E'S
Coam Arca
H E 5 , - — P e — r—— .. ——
a.r.n ] H?n. B L cC -]I D | E F l ;5 i Urugr. Total
Searn-ll I i
ME 1 240 ! L 6,738 6738
R R I _
| Seam | ges | 310 | arre | D538 | 0EoT 4. 304
_Top | - _ L ]
ﬁ_‘f;m S T noi3 - oE20 1200 | o4 4610 £.547
‘fﬁf’“ P 1ag n28¢ | 2154 7 441
gﬁf”‘" 0 652 0071 | 0267 | BR11 | 0373 1.322
Seamel 1, | 0038 0,026
Camb | . ' _
Total 11;::1 . 33;5" 6810 | 7.437 58.893
- | - .

o o Arca Betwean 100m & 300m Depth ) L
f,‘}T:'”;} 2055 | 5443 | 1023 | 3187 | 193 6,502
SEAM- | o ony 0074 | e | 3036 | 1664 A4.027
(W B | _ . . "
Seam- I
o 0,995 g700 | 0271 | ogps | o7E3 | 0591 2 ARG
comb L] | R I
S i )

0,670 ! Q706 - 1.914 ' 0154 2774

N Tep N .
SEAM- | g gy 0264 0534 | 0538 ;0234 1 dBl
|14 Bol — 1. . .
SEET
F Iy 3199 | 1035 | 26830 | 1.723 20 586 |
| Comb___ e . [ . ;
" Seam- .

1l Tag 5000 0n.aso b 2P ! 2859 ¢ D1ad , 5.525
SEUM- |y qap _ 0550 , 1070 (.850 ? 489
Wl Bor | e .

SRAm- -

1L {240 0.164 &7k T, 0543
| Combr — - 1 ]
_Srggm'” o4 atet L ozaTa |l aFr1 | 1203 10282 B.361
“seam-l | .o . 4525 : C ]
| ..:32? 1475 | g £.303 51.166
Seanr- i, , 12.45 e '
Y 541 f— ‘ T £ 485 _ 17.916
FSwamll 35097 i qzin | 2187 [ €638 | 0a4 29.865 |

Chapter- IV Grotogy
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Revised Mining Plan [Lst Revision] — Pokel Bnrwadih Coot Black

Seam Area
Mame 1 | 5q. -—— - _ . e -y - .
Km. B r C O E F G [ Ungr. Twlal
ol | - . . o
Seam-f| ! Tt T N ',
ME 148 N L e H. k0
geam . 4 109 5 ce ' 55851
omb 7 T ) ) .o )
?Eﬁm" | 2549 ‘ | 0.595 ;1350 | 2235 | 1174 ! 5385
— - e s
| Mic I. 3__375. 1 0195 [ 3.756 o | 7E1f
SEam- .05
T I M S S : | oome
Scam - _ Z.10 .
o 1157 ] - __LJ_SE 4 —._3.544_
Seam i
I 0.231 2'55? 2645
Cormb e : :
Total 2.55 D 6331 - 52,26 | 166 T
B E p 64535 o a2 10 200.372
Area beyond 200m Depth
Seam ' T C a0 ]
- Top (1519 | | 1 453 P E.EI?1
. Begm- i | .
R 008 ples ] Ems | A
Saam ’
N 0,445 “22 | pose ' oous | 0275 1,647
_LComb _ . o]
CRAM-
Y Top 0.2z C.580 | : _ I:r.siar:l_
SR sErre-
1 Bot 0.222 | | | 0623 N D.'EH
Eoam-
|/ 1587 ! Al 16,610
C[:lmh — e —— - - ma - - N
| EEAMO ) ey 0148 | 1357 popr ) 39 1914
I Tog | - i 7
Seam- | . e . DODE1 | 0.018 01 L1540
+ 11 Bt _ N,
SR g GEE | 1 on | 115 02
N Top 1188 . 83g | 1.2 0,254 | 504
i R N N o
A Mid | 1,450 P 10 994 E_ L 20 A58
Saarn- : : ' .
1 Bol ‘_1.432 . _ 0,216 ._11_E=15 i 5__:13d -. o 10,195 |

—_— [

Lhopier- IV Geology
. ROQFP Mg, 340117 {151/ 2009-CFAM dated 27.09.10.
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Revised Mining Plar {155 Revision) = Pakei Borwedift Coal Block

Legm- | !
I 0I5 - 1.256 1.254
' Comb i . e
SEAMm- . {483 ¢ _
| Top 0.GER .Q.Dzz | oora | baad | o, - _Efﬁ
Seam- ; - 086 ;
Mg 0.80% _1.339_. y | 7 #01 |
CEar . 047 )
| Bl DAty B D.agg i g | 529 )
Total : T
0.121 12.320 15.355 31,27 | 4.4 ‘ omss | 67.343
1 4
Tatal For e B
CENTRAL 3"_;“’? 48,867 1:3";'? 91;'5 Ié';f i 1254 | 327608
| BECTOR Lo
— WESTERN SECTOR ]
Arca less than 100m Depth _
[ Saam- | ' A TR : o
WTep MY | S
SEHIT- . I .
meat | 13'3?_? H574 | 0180 I 0 rES L
Bearm. . ) o
T 1.470 | 5.053 .1?_1}1[] ed.{r?‘;_
. Seam- . . . an
1Bt 1 &5 | | ! 0274 -%Eafs 3912 _ 5334
Searn- | 4 5. | pass | 719 | qo0za 1778 0664 5. 144
1 Top . 2 _ I
Seam- 2.51 . . .
e =217 oy 3804 | 774G |:| .?,:.4 L e 94::.;-
Seam- [ _
" g 5 H
| P 1.242 | .L_].?M_izzh “__1_._516:- o B E_4:'4_1_4
Seam- i
g 1.018 rIR2 | ) T T2 _
Total oags | 279 | 11078 |36a88 7428 © B0
- _ 3 . T R T L
Area Between 10m & 300m Depth o .
Coam- | an | g ogqrc | 1EE I N
o Rk T S Wi
Seam- ;
eame | .87 0 938 J__ 003G
Saam- _ '
Y 0.469 O7e2  DEUS 1.518
Comb S RS I
Seann- ) .
1 Top 1 105 i__c_r.ﬁﬁ:a.h | 7.05° | 5.231;? .I

Chapter- IV Geology
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~ @Y @

d.

T - i | osiT ——_— .
per | TR erh 1 2si6 | wags TS, | a2 |
Seam- f o : ? -
[ 1.061 0.64% 12358 | 13.020
g
Lomb . . N —
Geam- | 0 - ) a1
Mrop | '111? a _ur_ar- c.s:%.s. 4,563 | %.Ei‘i—'ﬂﬂ
Seam- o
ooy 0188 o D.-Hi!?__"_ o %aug
Sedrm- i !
1l 0,517 ©O0S | (.86 1.454
| Coemb | I : - o
- : I _
SEAM- g o 1,761 | napo 2 700
| Tox —_ i e
Sedm- naz
1Y e IR B L B oL
Seam- N e o
N R 1047 | 25424 247
S€Am- | 47350 15278 | aqes | VOT 19,891
I =5 o S AU Rttt St N
Searm-
[ 0,058 3085 . 2 284
lomb ~ _ | U (R i
S2dam- - Dl
o | 200 | oo gt 2 [ BT sses
F’ffg" 2,563 | 0399 | 3548 agz ! i 10.327
-Sream-_ ' '_ﬁ ’ B Camn | DEG i '
o 1 RS o i | I:I..BEE " 1?_3£ 3 _ﬂ_am_
Saam- .
R S | P il
Seam-
| L 0CE : .57 0871
Comb || I T ) .
Total | ':"E” 23966 | 54.215 47.680 "';'5 | 130,877
_ . ... Arzaboyond 300mDepth )
Zeam- | i o ST I
VTan | 033 ) __idfm ____” .3145 | [ %57 | L _1 154
Seam-
v 121 043z - 0432
| Comb — e | . __
Searm- | .o . q
' Top 0. 465 ) ___]|_ - 3.3.9L | 3.392 |
Seam- _ : - | 023
[IvRoy | 5 Sl rEeEe Tt ] 1oss
Chapree IV Geolagp
S ROP No. JARLI/ (15072009 CRAN dated 27 09,14
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Revised Aining Plon f1st Rowision} — Pakni Bonwadif Coof Block

Soam- | | ! N
. 0473 0326 | 3867 1897
| Cora | _ . ’ i
i Seam- 035 .. . 014 )
i Top 1.016 5 o632 | 1724 | 1077 | T 3489
_ Seam-
I (58" 1,281 0275 14958
Com®b —
Seam- | o pap 0.138 0.134
M Top : )
Ceam-
! 7 31
e G'E_Jm - 0.454 - D770 12w
Seam-
jaar | nses 11.:3?@_. 04972 12,3060
ﬁ"zﬂ"' {1,474 o6g | 3.4z | 0.280 4 348
SEAM- | gag gnze | 0416 | o828 0.21 1,483
A Tep | L : i ——
i SEA- . o .
| i 0 553 B | 0928 1R0E 2622 |
Seam- . -
i oo ar | 127
Bearm ! 0.2 -~
ot | (457 | 1B 158 g 1._::55_
Tofal ':"935 44588 11014 | 13.437 ﬂ'$3 41,440
Total lof T '

WESTERN | 0.485 “'31 50,533 1“1,'35' 62318 “'115 ' 232,857
| SECTOR | _ | | _
- INDICATED SECTOR

 EASTERN SECTOR . ]
Area Bebweon 100m & I00m Dapth
_Seam-¥ | G700 2661 2 66
Top_ - - . o _
1
Seam-V | 067 0193 | oman | 1673 3 845
Bl 5. T
Feam-V | 124 ] 14913 1413 |
Top o. _ L . : _
Seam.i¢ | 0.30 - -
Bot 0 heee i P
Seann-W 0.7d . ) ,
. 775
e g | 5183 2 AR _ 7
Seam-li | .73 0e72 | 0051 | ao7e 1.502
TDEJ i T
Seam-Lil Q.07 - -
. L o6t 0161
L Bt X R _
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Revised hlining Plan 1t Revision) — Pakel Barwodit Coal Block

Ehﬂpter— IV Gealogy

ROP Mo 3401 17 (151/2002.CRAM datad 37,09, 10,

ﬂl ' III.;’I ' 0495 0 439
gﬁ?m'" 1]}.2? | 100 347 10431 |
?_*ssm"' '3?52 | E-..'.Hi | 1117
f‘?;*m" e 1118 0.408 2.77H
o . viee| | 1 |
Total 1777 2.427 | 24,298 0574 40,726
_ Area beyond 300m Depth o _
_Srggm-‘u" | 1-;’-"*.1 | 2.B6E 5731
e g
gstam-w E.é.flﬁ 1 B5T |
15';;“_”'_ 1;4 7511 I dads
_g-;arnﬂl DHEE B .-___g_gg-(]_
f:?m'“ 36 T0653 | 10654
Eﬁ-m'” E_;:E ! | 57 30,360
e I e 15257 15.257
. ﬁggm-l :' ;‘-ﬂ | 2865
Eﬂiﬂ*j”"". i 1-1?3 | 471 | AT
i o =
Total 41,323 7.185 34718
EASTERN | 20462 | 65,621 7769 13544
SECTOR i i
- CENTRAL SECTOR NN
... AreaBetwecn 100m & 300m Depth o
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Hewliad Minimgy Plon (15t Revsion) = Pekr Burwadih Cool Block

Chapter- IV Gemagy

-

RQF ria. 340017 [151:2003-CPai dated 27,0216,

SEAMY | geg D gETE | 167 | 0.742
Top T I _ _

e 54 : : 0760 | 0467 | 1236
SeamlV | 447 ! 2 65 _ 2 GOE

| Top_ | i . !

il VT a7 a084 | 0568 i 0.562
neomb | 1498 | L. 3410 | 6147 | 15857
[iTos | paze G105 [ 0172 | 0.459 0.728
Seam-tl | zg3 i 1507 1,503
ol | e

Geam-ll 1188 | B4 D531 0.558 7 245
Top o

aﬁ‘;'”” | 0.632 7.401 |, 0870 | 0ov¥s 5 146
;zf'm " 07ap ope | 0914 a.448 5,070
?2:”" 1.163 D7aw 0105 | 103 1502 2,659
ﬁﬁ;"” bl e of3e | 1698 | a0 5 093

| Scam-| o o o [ LB

e sl N ] 102 | gy | 2604
| Total 0.105 | as1a | 20 1% ] aso7 | %% | 52820

. Araﬂ l:l-l:.“_,rund 300m Depth '

S R _
SRAN-Y g gap 1 | 1aas | 257 [ BT 4n 188
Tep ! I I S 18 —
g;;"” Yol g ' 3262 | 5778 | 0i98 0,236
(Seam Iy gy, gpan 1980 14.892
Tap 5 n .1

gﬁf‘m"” 1 B14 5 1560 1760 | 4370 5.205
Seam-t |, 4o 1.657 | 8281 10168
Coimhb .

Seam-ll G g | - ' T |

2085 - |oow fosss | aser 1T £.276

Top -
Sesnt 1) go1 0.746 | 2502 | 0948 4 196

: huanrll_" ) 15 a0 - N B
o 5 876 3266 | o0 | 0757 | 0540 24870
Coamr || 1087 17207

| 20 A L o3 888
Seam-l . 11.63 -
o a2 ues | g | ress 73,530

PRI L
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T . e ~ - .
T e |0 jeose e | zoos |osos| | e |
Soanm-| 230 | 1520 | 3541 | 4853 ' 1474 6 327
Seam-l | 5 oo 3550 | T BT0 5270

Bot _ rE=eE= L | |
Total 2.000 :.-'1‘.325 aadna 45:12 4,585 173494
e _ : . L
CENTRAL 0.195 29"""5 "J;,;'E E""fﬂ | g.250 226,334
| SECTOR e : !
f ~ WESTERN SECTOR B
o Area Betwoeen 100m & 3Hm Depth
Seam-y | 0.F1] ) ' '
Ton 7 0451 | 4:1_.:1..91__
SaAm-yY C.oz !
Comao 5 | D067 o G.r_‘lri_?_ .
SeEam- 0.54 - c
Top 18 . 2277 J.ET?_
Searm-w 0549
Bor s | 0.245 | 0820 | 0933 z_msa_
Seam-y .10
Comz 5 | v b1
Scam-lll n2d i
Sear-|l 014 0. 300G .00
Bt 1 I
Seam-tt LT 487 3 403
‘Top B ]
. Seam:-ll .35
i 3 | [ 4d® -_.1_19¢} 1643 - 3.2;”3_
1 Seam || 004
' Gt c ] . 0,599 0.559_
St | 0,36
Toe s ‘ D261 0G50 | 7,951 |
Seam:-| (.23 D e : -
il‘l.-"ﬁicl ; | | | 1.615 L .1.51.!:1 :
| Smam-| 028 ' .
| Bor 5 1 1 i 0.558 | 0.095 0.654
Totsl | 0448 | 2082 | 7.212 | 1011 | 0.005 19455
- frea beyond 300m Depth
- - . S — _
|__|5_t-:dm y B.27 | | | g5y | 1553 | D68
,___DF! _1_._ . . .. A ! '1'. ! 2 -
Lhapier- IV Geolngy S
T o0 QP Mo, 34010 (15 7009-CRAM dated 27,09, IO
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Chopter- (V¥ E-?nd'u.g.py. .

ROP Mo, 340117 {15]/2005-CPAM doted 2500 10,

i*agu

£

Seam-v | 6.77 b r1s | P16 T
Bl 3 A s
Seamy | 023 ooz | 0545 0637
. Cemb 1 _ . B -
ISgam-I'-.-' 2.7F 613 1 26518
Top J 1 - . 125 o Eq,?
Searn-1 4 T . . | 15
ot . . oF A | 0032 | 4 - _ 7
- Seam-ly 4,02 45329 I 15.35
Comb 7 4 i _4
Seam-1l| T3 15 78 ' 15.79
Tep 7] . B 3
Seam-1i F.uG 12105 - 12.05
Bol 2 9 L El
- 5 . 1
Seam-ll | 638 voze | 2894 | e | 0145 108
_Top | 7 T : 1
Saarri-l £.50 1M.&8T 1 zadrs .35
| Rt i ' i 3 1
Seam-l| F.30 HIEp GO A%
Bt 3 gkl BT 4
Saam-k ' 13 . e i \ 13 10
15-'3_5:'_.-. _ ??}D . G0AT ;9.4 ._I"..I-':; .12_ | ‘}_‘.ﬂ
EAm-| . r |25, K
Wi a | 0 BEY ‘ o aRs p L e
Scam-i 478 |- ) : 11049
At | 5 | 730 | 3 'aﬁ_ﬁ ‘ g
Scam-| B2 .
| Corm 7 5503 o __ 5 505
. Tota! 7897 | 158.6 | 14340 | 2076 3514
D 7 | s | s | 2 . s
[" T Tatal For | l I I | |
WESTERM C MRS AD | ARAAT | : P 3T .47
SECTOR fada |, 31030 S o 201 RAT | | 5
Tota Proved a688 | 11.982 ”‘:'115' ”‘:’;"3 e [ a7 988 | pena | 70270
Tolal ndicaled rL ‘IEI:-*H.'" | Be 2aG ?35;*& i 211-52 | qﬁﬁ.ﬁj | | .".’-:?5‘:5 :
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Table 4.14
Summary of Coal Reserve in Million lanncs l
| T Upte 300m ' Beyond 300m depth [ Total |
depth
| Pioved | 594 08 i T A T
Indicated 1 T G20 O 7a3 j
| Total T 729 | ]

As per Unrted Nations Framework Classification (UNFCY the reserves of Pakp-
Barwadih can be E:|a:53i_"E'{| as givenan Table 4.15:

; Table 4.15
Summary of Coal Raserve in Million tonnes
MilNgn tonnas

UNFC Gade | __Twpe 7 | NatComlReserves |
11 o FrovedReseves - T 703
211 Feasibitity Mineral Rasarves 636 B
222 Indicaled Mineral Reserves 733
il B | _
Tatal{111+222) T435
- —_ | e e e

4.6.2 RESERVES of PB North West Ares
45.32.1 GENERAL

1. The procedure adopted for estmateon of reserves of codl in Pakr Barsardih
North West {scctor-A) Coal Block is fundamenally based on the specific
gevlogical factors which  determine ihe exlent to which correlation.
interpalation of dala can ke projected for builing up & sirakigraphic aorl
structoral modal of the lay and dispositon of the ol SRALT.

b The struchral modal is depeted in various plates Mustrating vadical cross
=ectionzs and floor contour plans, The dimengesnal ricdel with guality
ovarals are presented in the individual seam folio plans.

¢. Delailed oxploration n Paki — Barwadih - 4 Cnal Block, District
Hararibagh, Jharkhani] has estabhished the presense ot 1) Nos. of seams,
S each coal beanng herizons belorging e Barakar formations and
Kamarbar Formation respectively |n ascendirg order those are seam K-
LR-ZK-3K-AK-5 in Khatharbar Formation and EocalLLbIlLiv & Y In

-~

Lhopter- Iy Gea}ug.j.r

Lo © - RGP No. FAO0LL/ [15)/2005-CRAM doted 27.09. 10,
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Barakar Formaten. Seam Y splits into 3 sections vz | Top, | Middle & |
Enltam ot places. Scam | Bottern and | Middie comhbingd and form sngle
soam namealy | Bottorn + Middle. Similarly Seam Il also splils inlo 3 seclichs
viz. Il Top, I Middle and || Boltom, Seam 1| Top and || Middle coalesce 1o
form single seam as b Top + I Middle in eactern part. in Pakei Barwadib
Mot West (Sector-A) Coal Binck Seam W & IV posur as a eombined saam.

The dmensional and guality aspects of the seams viewad in the spatial
frumewnrk with referenge to the ground  swface have indicater the
polentiality for mining of Seams Seam | - Boktom, | - Botioim + 1 - Middie,
I - Midcie. -Top, 1-Bodtem, 1 Micdle, 1l Top, I Top ¥ hiddie, 1YW Combined
& % Caombined tagether as the npencast propostion, whik: Seam-Lacal (L)
B K-1 to K-5 can be mined by underground method. The entire gquarfable
area considering seam-l as basc seam otours in less than 300 m depth.

In barehote MNPB-12 located outside northern boundary, Seam K1 & K2 of
Karharbari Formalion are interﬁgcted at shallpacr depth. Besides, as per
stacture evolved, coal seams (K1 to K3) of Karharbard are likely 10 exiend
autside the nerthem houndany of the black in the northeasiern area.

4.6.2.2 BASIC ASSUMPTIONS AND HORME FOLLOWED

i}

Chapter- ¥ Geology

The fallewing basic assurmptions and nomms have been laken inlg account
for reserves cafculation:

The ispchoras, isngrade and the floor contours hava been elrawn by LISing
MIMEX software. It 15 assumed that ihe varistion between any hwo pinls of
observation is umfarmn and gradual. '

The wnderground resemves for the seams have been eshmated based on |-
90 thickness and quality of the seam. The 1.30 thickness has been
delineated jncluding carbonaceous shale bends uplo 0.30m and non-
combustible bands upte 0.0Zm ickness. However, al non-cornbustible
bands {NCE) of =0.05m thickness and carbonaceows bands of = 030 m
havie been cxclude]. The guamable resenes have bean eshimatcd oo fhe
hasis of I-100F thickness whara the carbonasenus bands up o 1en bhicknoss
have becn peluded in the ssam and dird bands mere than 1 m. in
thickneas & obwvious bands more Yhar 0.05m in thickness hawe been
exclugded.

The minimum workabla thickness for the extination of open cast and
undergrownd reserves of the scam has baen considened as 100 m and
O.90me1.20m rospectivaly. SO PR

—

L

EOR Mo, 240117 (15]f2008-CPAM dated 27 02 14,
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wh In open cast raserves havo been estimated al 1.00 m. thicknecs intoreal
while in underground  reserves have heen ostimated at 0.090m 1o
1.20m 1.20m 4o 1 50m, 1.50m 10 1.80m, 1.80m to 2.00m. 2.00m 1o 2.50m.
250m 0 300m, 200m to 350m. 2.50m Lo S.00m, 5.00m o 10.00m
Ihickness ranges and above 10.00m intcreal -

vl The scams having UHY less than 1300 #/Cal'Kn have been considered as
ungraderd coal and have bech marked in seam folio of respeciive seam
Lingraded coal zones have becn included in over burden,

vil  Areas have been identifed where the seams are not davelnped at all. The
limils of these sones of non-development have been marked by taking half
of the influence of the boreholes with positrve seam inlersectinn,  Thess
its have also been considersd 1o be the line of cero seam thickness and
the workable limits were delinaaled accordingly. The arcas faling within =
1.00 m thickness zone have not boen considersd for estimation of oponcgs!
reserves in case of underground reserves areas <090 m. £ 120 m. have
noi Been taken in account far rescrves estimatinn,

vl Line of split has been consldered as 1.00m pAartmy betwoen two =ootions,
Theugh in fow cases the paring botween two conseculive seams s less
than tm, seam is considared spht 38 # ocours in small patches. Likewise if
the seam is found coalesced in @ smail patch has been conziderar it

wiii)  40m barner have been drawn fram Khera Mala, its tribldary and road.

i} No banier has been drawn along the kucha roads which cannact the
differant pars of the bBlock and small nalas.

¥]  The reserves have been ostimated upte the trace of 1he floor ol the
Incropping codl seams wathin the block.

Xij In incrop regon while estimating the reserves, gwerage al thickness has
been considered.

i) An overall deduction of 10% s apphed to the grogss Woanage frem each
s2ain 1o armve al the net-in-=itu reserves of coal to account for data fAps.
wash out zones. abrupt change in =eam thickness and the reserves hawe
Been rounded off (o the nearest multiple of 1000 tannes.

Aii) Heave sone of respective seam has axcluded while esbmating reserves.

Aiv) Al volumes of coal are estimaled by isochure methgd.

ROFP e, 340117 [I5]/T008-CoAM dated 27.009.10.
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Rewvised Rdirting Al (Lst Revistan) - Pakrd Barwahbh Cogl Gleck

4 56.21 ISOCHORE METHOD OF RESERVES ESTIMATION

kT Im urder to estimale the undnrqguur'.d reserees the isochores of seam
ihickness excludimg all dirt tands having thickness = 0.3 m and all non-
combustible bands having  thickness = 0.05m have boen drasn while for
colimation of open casl eserves the isochores have becn Jrawn by
excluding dift band of more than 1 m \ickness and obviows bands of
~0.05m lhickness |sograde for ditferent grades have been drawn. The
ntersections of all these [hes have generatad ldrge number of small areas
each with a specific combinaticn of  seam parsmeters and  imposad
limitations.

b Tho reserves of the seam have Becn caloulated by using MINEX, Softwars.

o The standard formula which is uriversally accopted has been used for

E caloulating the  Qross ieserves |
o R = A& x Thx Sp Gr
W hers, :
R - (3rosg Reserves in thousand fones
o A = Ared in S6.m
T = Thickness in maotre
Sp. Gi. = Specic Gravity of coal for a speeific grade
4.6.2.4 OVERBURDEN
a. Nawgre of overburden: Cwerhurden consists precuminanlly sandslanc
with micar ameownt of shale, carbonaceous shale, ungraded voal and thin
F coal bands (= 1w in thckness) Gasides, the overbundan also includes sol,
- weathered ks, ohvious bands of any thickness and dit bands of =1m
le thichoess.
ot . Caleulation of Overburders: Cheeibitrden plan, Latal '15L-1--pﬂ1ﬂh'_-.|'tf:25 plan,
e coal o oeerhurden plan and iso-2xcavation plan on floor of Seam | Bottom
i and | Miuddle + Bottom-tiave been preparcd by using MIMEX Software

Pragramend:. Tolal Yolume has been calculated Ly softwars.

& Thevolume of everburden has been caleulatad by applying the formula:

by = B ow Th

Where,
W = woiumic of oyverburdsn in cubic meter.
A = '

Area in sq. m. e 1

Chapter IV oeology

RQP Ne, 220047 {15/ Z000-CRAM debed 2709, 10,
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Average thickness of iso-pachytes of
overburden in m{ isc-pachytes af parting.

4.6.2.5 COAL TO OVERBUREN RATIO

The coal packel fram Soam-1 Betam o W Combined together forms the
opercast potentiality. Near the incrop of Seam-| Bottom. coal to overburden
ratie is more than 75, Bul after the inclesion of YOLINGEr

improves to 1:1.

S8ams the ratio
With the increase of quarry depth, ratio decreases o 14 In

the major part of tha block coal o cverburden ralion varies from 11t 14,

1.6.2.6 STRIPPING RATIO

TABLE 4.18
SECTOR WISE, DEPTH WISE RESERVES, OVERBURDEN AND STRIPFING
RATIO ' :
e e _ EERE _ e
secton| P mamo | AEA | oo | vouume | s
M { TONNES) | VP00™) | )|
- N Pt T _3foc o5 _ 63.589 [+ B&4
11~ . -
0- 50 ‘ i BE0 ar 137 412 1.574
: ]i ~ BADD a9 156.579 1.587
| 1 . -
! Depth Total 17100 281 347.550 1297 |
’ ; | w1 Taradg 1887 184583~ De33
|50 - tan | T;TE_ 13600 435 675.558 0.300
i Depth Toka] 55000 281" | 1870141 0.687 ]
- | 1=
. ‘ . 1:31?1?1.43. 1162 ‘.I1IE'E-1{J 0.0961
Depth Total 18000 | 1182 1116.64) 0,961
o Sector Total 80100 4165 3334.3779 0.801
o | et | 2600 38 16072 B.433
v Tz_ 22400 348 505.270 1.452
Chapler- IV Gealogy
ST T RGP Mo, 34011/ (15)/2009- ChAM doted 27.09.40,
. N Fana fy dd

Sinpping ratie is oblained aiter dividing total volume of overburden by
lenoage of coal available in the zame area, Volume of averborden and
stripping ratin-wise and depth-wise reseres are given in Table 4,18,
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Chapter- IV Gaalogy

ot

. Lo s gl
H 4 b'-'-jm!a_# Na, 340117 (15}/2000-CRAM dated 27,08.10.

REERVE [ ., . .. _ |
' LM 5T ING
SECTOR DE{:H | RATIO ""E';EE;“ 000 ?c?nn m:ﬁ | RA'I:LLETm“It}
- } ToNnEs) | ‘o090  RATRIRTY
]_g‘ 116800 1565 soG2REY ¢ 1892
13- 8300 . 67D 1062 472 2 2585
:fg‘ 15300 177 451,181 2.544
~ =15 | ROBOD ;. 319 1431.425 4487
Depth Total | 286200 3317 7329.109 2210
i < | T 239 208826 | 0BT4 |
1;12' 4300 1752 17461220 0.897
|32 11500 382 433,705 1.135
:'I';i‘ 1300 &2 51524 0.831
Depth Tetal | 404800 18155 18155.280 0.598
11— .. .
- 1y | wedon 5984 7723 825 1.291
150 l“}lffj‘ 135700 7633 12041560 1578
Depth Total . 247100 | 13617 19765.380 | 1462
| 12— . ! .
150 T, | 118800 7754 . 14392 920 1.856
20 1f§‘ 122600 7619 17445 240 2,200
Dapth Toai | 241800 | 15373 31838136 2071
Tf; 100 7 14,158 2.143
o0 |7 . = s 2
34() 1-4 BOGH] : T55_ 13679 380 "!-TT_ )
:'If‘; - 4300 778 1697 204 2,434
Depth Total 90800 6540 | 15691650 2384
250- 14— iy
_ Depth Total T 53 143,101 2.700
[ sectorTolal _| 1766000 57095 | 92822.650 1626
i LR N R . 5570 2685

Fage IV - 43
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SECTOR D'{E;IH RATIO "ER? (000 :’:DDﬂLuurTjE} f;ﬁgpﬁﬁl
| m TONNES] {
|12 N _ )
E‘ 21600 264 547.575 7114
i ::?1 - 28000 417 700,808 2 529
-1.!3;_ 17400 184 SFiE.84T 3092
R ERE: A 37 113712 4212
Depth Total 71300 | 78D 2035262 _i.sﬂn
| 69 30,2245 0438
o _
11_2 97700 JU0E 4805 997 1,230
12 - 500 2550 A001.818 1.5649
50- 100 L1 e e
737 | 22000 569 1015282 | 1.784
1‘; - 14500 376 754 554 7 (108
R 100 ot T amE” 4418
. Depth Tetal | 182300 7471 10612850 | 1421
1;12_ 18900 1065 1208116 1184
100- [ 5 Rl Sl [REP
150 |15 1;4am. #1303 tSEﬁ.E:-’jME - 167
1;"_54'" 22900 1122 | 2483 796 2214
I N L —. [ .
— Depth Total 216600 14351 | 190447360 1.678
| 11'23_ 3100 2251 251 135 1,900
150 |30 - , ) _r-‘. , |
20 [1q VSRR B2 AAb7asn 2577
1_:;_ 200 11 32013 2,010
Depth Tofal [ 149100 | _ 8604 | 20970600 2.333
| 13— I 1 o . 5 B
200- 1.4 0O Eme ) sowmban L 2amm
250 :fg‘ 11400 743 1945827 2619 J
Chrepter- 11 Gealogy
S _ ROP No. 3011 (15)/2000-£PAM doted 27.08, 30,
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fevised Miniag ©lon {15t Revision) —Pakri Borwadih Coal Hock

<revor| PEPTH | pario | AREA RT,EE" € | voLUME | STRIPPING |
. g 1 k| k| .
{m} ™) ToNNES) | (000 m?) | RATIO (mt}
Depth Total 42100 2858 i TO39.467 2.463
__ SeclorYolal | 679000 © 31073 | 58902340 1895
0-50 ] =111 100 60 2100 0.030
]'-g - 18100 293 558,562 1.810
H - 40400 574 11§1.780 2.041
:'I ';g - 14800 133 400456 5011
T w1 | 5800 67 140887 2103 |
Depth Total 79300 1141 5283.615 2,002
E5- 100 <191 | 7200 224 201,456 0899
N 1= 2100 | 2283 396,862 1010
ﬁ‘ 28300 1193 1725109 1445
:'l:_i‘ 20300 577 542 583 1.460
" 'Dapth Totah | 137900 | 5347 6156.010 1151 |
100 - b1 — -
15{] 1:2 100 ) ﬁ.E[‘?i N 1,333
Depth Tota} 100 5 . 6663 1333
B Sector Total | 217300 | 6493 447 488 1301
0-50 1i12_ 100 | 4D 2 573 0.086
:I' i - 5200 a0 156.494 1.5
e 32400 616 1012.048 1663
. ey 34500 156 104,945 2,991
=45 | 26500 213 A05.907 1784
| Depth Total | 98700 1195 3042067 2546 |
50- 100 =i 400 12 11,501 0.992
1;1_2' 52300 1146 736,673 1,188
15_ | 1aso0 A6 1164.137 1.444

Chopter- 1V Gealogy

.--.r-. - jlm'

- 2t =" RGP No. 340117 {15]/2009-CPAR dated 27.08.10
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4.6.2.7 SECTORS FOR RESERYE ESTIMATION

Hased

o

stny:tural

SECTOR i) RATIO | THE}A {'000 ;‘fc?n';]""mﬁ ESIE:]PT"!E
TONNES) e AT
S| 16900 436 53228 | 1728 i
» . e ———r ! {
; ;g - 19000 403 02143 1885 |
| =1:5 | Z200 14 100,503 0715 '
Depth Total 135600 5033 | 6695675 1330
100 - 1:2—
150 s 1200 ) 54 23737 1.559
| | :-1.5. 1000 S 51 HB.ASD 1.734 )
Depth Total 2200 105 172187 1.640 __"
B Sector Total | 240500 5233 9910.828 1.565
<1:1 84200 [ 2833 1718.762 0655 -
111 , | 833100 ITABE | 40862180 1.091
;'fi | TrdO0 32058 | 538%4.44(Q 1,680
GRAND TOTAL :fi" £33300 78879 | 86109 180 o 2808
;'fg T | 137700 3304 #187.821 2.478
R 100408) H1R 2685 200 3.253
TOTAL | 2492900 105150 [173417.700 1849

el up, the bkock has been divided into 6 sechors,

Descriptions of scotors are given in Table 4.17. Cateqgory wise Geolonical Resorve
of PR MNorh West Quarry are given in Table 4,18, Aeamyise and Gradewiso
resernves are given in Table 419,

TAELE 4.17
DESCRIPTION QOF SECTORS

[ SECTOR

DESCRIPTION

: |Lm?:—'1!i-}d in the southern pant of the block haundod by southern, |
‘ Sector | . western and ewmstern boundary of the bluck and up thiown trace of

fault Fq-

Chnp.te: [IF Gcafugh' )

Fi

ROQP ho. 34011/ {15)/2008-CRAP dovred 27.09. 18
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Sectar i

Sockor NI

Sechor VW

o Soctor VI

Seclor W

Revised Mining Ploa [1st Revision) — Pake Berwadin Cool Black

Located to the ponh of Sectar-, hounded By down thromn trace of
D baqult E+-F+ in the somth, upthrown Trace of fault F4-Fa in north and by
bicck boundary 1
Logated 1in the central p_aﬁ"t:unﬁn_dal Ly down thrown trace of Fault &

Fa, upthrown trace of falt Fi-F1inthe rorh and by hlock boundary

| ogated i the narh g astern part ol the block, bounced by Ao
thrwn trmce of fault Fs-F 4, in the soulh and up thweaaen trace of fault Fe-

Fz i the noh and block boundary.

Locaied in Wne nonh eastem part of the block bounded by Dlock
boundary. ug Lhrown iroce af [ault Fe=Fy in the noth, Bleck boundarny

e 1he eas! and down thrown trace of faull Fz-Fi in the south and west

| & small 1rii:mgular patch located 1n th;: pxlrerme rmrth-_r—.*;:i'é:.'l'err'l part,

bounded by block boundary in nerti & rasl. and down thrown trace of

| fgutt Fs-F:on the south and west

i total of 1'3?‘.5&4 milli::u'n"{nnnegﬁ-:ﬂal ra Gy

e varying in grade fram G o ‘A

has been estabhshed in Pakri Banwadin Morth wes! [Sector-A) Coal Block, out af
which 134 470 m.1 fals 1 proved category and 3114 mt on Indicated Caleqory’.

Table 4.18

{ategory wise Geologlcal Resehe of PB Notth West Quarry

- ———— tmem——— _— |

! Reserves in Milion Tohnes

Propary ~ Category T Total
‘ ~“Proved | Indicated Total
el T P R X e FEE
| -L-J-Harggﬁﬁd } U gzt -_| C T ARy o 30,806
[ Total |' 134470 _| _B_f”d ' fazses |
Takfe 4.10

SEAM WISE AND GRADE WISE GEOLOGICAL RESERVES

{In "OCH) Tonnes)

| SEAMI A | 8 | € b ' E | F 5 | TOTAL |
o | N ]
W COME ¥ 0 4 & T T i 0 ni'aa“
| 'y COME ] 0 r_ a 17 0 | 7 ._i asa7  Blra | U | 157
—_— - 1 —_—
p

Chapter- iV Groleg ¢

5.0 0
:

R Mo, 39011/ {151/2008-CPAME duted 27.02.10.
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Seam wize and Deplhwise Geological Reserve of PE Morh Wazt Quarmy are given
i Table 4.30. Zrantwse and Depthwise Underground resenes are given in Table

4.21.
Table 4,20
SEAM WISE AND DEPTH WISE OPENCAST RESERVES
_ (b 'GOD Tonnes)
| SEAMIDERTH 0- T S0-777a0- " s0- | zon- ' 2s0. | TOTAL
- 00, 100 1510 20H) 250 300
v COMB 26 EeT | z80 | iz 403 3 | 6185
"""i{f"r:c;llﬁé""”"i 32 | 2657 | 4108 | 3430 1485 11 1721
WTOP ¢ 35 | 3811 | z2m97 2592 1226 11 10372
oM T 720 Tazer D Eon | Zomm T, 1T 13 [ 122337
1T | 56 0786 | 563 4660 T183 0 22531 |
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| SEAMDEPTH| 0- =5, T q00~ | 1s0- 2o T 2s0- | TOTAL
501 100 150 oo 20 300
I BOT cos” | soTT Zomo [ zedm 1117 5 2098
C T TaP 10§ 2827 | 1355 1240 | A96 ¥ 7000 |
T M 485 | 670 | 1089 sag 1 TE Tz T aas
I BOT a6z | 629 276 | 104 1 1 'i"ﬁ?a“
rm lases T eaa | manr T edis | 1537 5 | 14082
| TTGTAL 7191 | 39083 26681 | 24307 | 9374 52 l‘mEEEE
Table 4.21 -

SEAM WISE AND DEFTH WISE UNDERGROUND RESERVES PB [(NWY)
{in 000 Tunnes)

SEAMIDEPTH <300 >300 | TOTAL |
T LOCAL 0 2537 2537

K-5 128 0 128 j
B K —4 T 400l 2 azii
K =3 3334 o 3343 '_l

K2 5355 r T 5375
- K- 1 15023 AL 15242
| ToraL | __2{3'1'1’4%_’ 2847 " 30896 I

4.7 Total ReServes

Tolal reservos of Pakr Bansadih Coal Black i given in Table 4.22.

Table Ko 4,22

Total Reserve in Pakn Barwadih Block

) Reserve | PB West & East PE MW | Tolal[Reservein
Mo Category_ BAillion Tones)
1 Proved | 03 144,470 airdin |

T2 |7 ndicated 733 3.114 736114
Tatal | 143 137.584 1573584 |
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Bevised Mining Man [ist Revisigr) - Pk fowadih Coul Block

5.1
5.1.1.

51.2.

5.2
5.2.1.

CHAPTER V
MINING

GENERAL

Pakn BEarwadih coal mining biock covers an area of 40.95 Sq km and located in
Norh Karanpura Coalfield  Prosent Mining Plan covers entire arss of the block
includmy an arsa of 265 sg kim faling oustle hock bebwesn Bardkar seams
and metamarphic e the rise side (ur OB dumps, proposesd mine infrastruciure,
avacuation corridor and raibeay siding. Underground hMining is Alst propased
for which separate mming plar shall be submited on g year from 1he
commencement of Opencast Mirng operations. Delails of area is grer in
Table 5.1.

Table 5.1
e Area ofthe Block
s ["Argain Sg. '
Ne. |Particulars . . ... e—e Km
1| Pakri Barwadih west and Bast T R
2 Pakri Barwadin North Vest e LD
3 | Addibunal area for OB dump, Infw, Evacuzstion 266
Total _ L 46,495

oty 27 number of vilages are lncated in the coal block. Vilages narmely iz,
Chwrudih, Nagacli. Dad) Kalan, Chepa Kalan, Arahara, Pakri Barwadih, Sinduarn,

Sonbersa, Thorghu, Jugra, Chepa Khurd, Ken, Langalu, Decria Khurd, Lrub,

Barkagaon Hariaiu Belftu, Karudaber, Nawadih, Swma, Basariya and Jabra.
Sirma, Basariya and Nawadih are Incated inthe northern parl of 1he biock, Jabra
village is lowards Southwest of (e Dlogk,

Carmulbabeve poputalion of approsimately 330 Project Affected Persons {PAPS)
were eslimated for the block. Thpse PAPS shall be relocated at Fehabrilitatlion
and Resattloment Colony which shall be construcied near Denga Village on 1he
South Easterr part of the Block. -

MINE DESIGN STRATEGY

Ol of 44,28 s Km block arca of Pakri Barwadin Block, 2028 Sgq Km s fully
explored and rest 15 sq km is regionally explored.  266.08 Ha of land fails
cutside of the bleck boundary. Two nos. of Geological Reports have haen
vrepaned, the first GR which was propared by CMPDI coverad West and Easl
part of the Dlock while th olhed =R prepared by MECL coverod Morth West
coctor. Tonal arca of te block i 446.85 Gy, km. Eshirnated coal resenves are

K LI
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5.2.2.
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8.2.4,

5.2.5.

Chopter V - Mining

e vinedd Mining Plan {100 Bevition) —2akn Borwadife Col Blzck

15273 mullon tennes. Data lrom beth the GRS have been used far preparation of
Preserd Mining Flan.
e

Fakn Barwadih Block iz designed to produce 18 MTPA {Peak Capacity) of cozl
far captive usags of NTPOC Power Plants located al different oarts of countn,.
As block area is wrgniGreenfield ond no coal evacuation infrastrusture s
avaslable at presenl, requisite infrastructuie is also planned

lr: the prescnl Mining Man, coal from Pakni Barwadih blocks s ervsaged for
Retrachon o coal Dy Open Cast method of mining.  Coal shall be extracted vp
o 300 meter depth line only by mixed slicing method through depleyment of
shovel-Oumper combination. Horzontal slicing method shafl be adoptad 1
extract coal from PB North Wast and East quarry while combination of inclined
and harizontal sficing method shall be adopled 1o exiract coad from PB Wost

quarry

Underground Mining s proposcd for which acparale miming plan shall oo
submitted one 3" yoar from Ihe commencement ot cpeneast mining aperalicns:

Intialty two box cuts namely Box cutWesl & Box cut — East shal be
smultancously driven for Pakn Barwacdih West, Pakri Barwadih Easl
rerpactively. PE East quarry shall be worked fur bwo vears initially. Gn ™ year
to facililate avgmenlation of coal extrachon ane mere box cut in the quarry PR
Morth West shalt be drivers. Dwring 237 vear when the FE-West GUErTY Coases
o operale. previously dnven (Bax Cul-East] shall be restarted and continued
for exhiaction of coal ficn PB East quarry in the remairting hfe of PB East mine.

Fining Cperations shalt be carried out i three quarries namely PB Wesl, PB
Eazt ant FE Morth West PE West quarry shall commence produgtion on 19
-::npemtirr!j"'fear shall produce peak production of 15 MTPA in 120 operating year.
PB East quarry shal alse cammence on the 1# aperating year and shall produce
peak production 1.1 MFPA for irmial twn years only, However, while PE West
Cuarry shall =hll be operational PE East quany shall be restarted after 25" year.
Threugheut the period of 37 operational years PR West CQuarry and FB East
together shalt be producing 15 MTPA of Peak production.

PE North West quarny shall commance production on 4% operating year and
produce peak production of 3 MTRA up 1o 508 YOAT,

RQA Mo, 24031 /(1 5L 2009-CPAM dted 27,00 140
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5.2.6.

5.2.7.

3.2.8,

5289

Rewiard Mining Fan [ Ist fewision) —Buke Torwadih Lo dlock

The combined peak producton of Pakn Barwadin shall be 18 MTEA reur 1210
b A7M cperalicnal year. Motal lifo of Pakrni barwadin coal ming is 92 years

For opbmisation of internal dumping in PR West quarry, 4 pita shall te croaved
hamely WP-1. WP-2 WP-3 and WP-4 to pregressively all these pis shall be
warked and ftlad by in pit dumping n succession. Foroperation of PR East arly
one pit shall he created PR Nonh West quamy shall be worked by making hvo
pita namely PIT-1, PIT-2 and in later ygars PIT-1 shall be filled by in pit fumparsg.

Scrapping of Top seil, face preparatian, marking of hales, drilling. charging of
holes blasting. loading throuvah excavators, ransportation ol 2B & ceal o the
deshnation. observance of safely requiremenls, dust suppressian, deployment
of statutory personncl, haul igads  preparation, gracing.  environrmernt
managernent, wildlife preservation cte. shall be routine operations abse e
edunng extraction of mineral. ' ) '

Useful Top soil shall he scrapped and stacked scparately bafore pre varation of
OB far reclamation purposes. Driling and Blasling shall be performed by
deployment of large diameter drifing machines and SMS cmulsion adplosives.
Excavaled OF shall be loaded by High capacily Exeavators in High capacity
Dumpers, This OB shall be dumped either in alacated exteinal dumps of
dasigrated in pit durms

In inial vears OB shall have o be exclusiveky dumped i the external Sunp.
Cunp &, B & C arg eamarked to dump Crverburden produred trom PE West
guary. Dump [ is earmarked to durmp Cerburden producea from PB East
quarty for two years oniy. During the course eF mining in the Weaslern Juamy,
i pit dumping shall also e camed out when suflicient de-coaled arca 15
available. In the laler years e afler 25 years enlire Overburden of PB Bast
ruarry shall be durmped in the void created by workings of PB West quarry. Hete
also intermitient in pit dumpieg shall be pedormed. Thercfore o r-hiardling al
OB shall 1ake place {ur PB-West and PE East quarry. 1 =5 not preposed o re
handte excrnal dumps created by PE Wost & PB Bast Daarry

5.2 10. For PE-MW quarry three external dumpng incation have brern identifed fame

A B and C. Extermal dume A shall be re-handind o {acilitate extraclion fram
PIT-?. Dump-C shall be re-handled and blled in the worrd of PB West gquarny to
faciitate extraction of cuxl lecked beneath it Dumps bieg his warying from 60m-

S0 shall Be maintaioed .

Chapier I - idiming
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Aeuized lavng Hlon F1at Revdiaian | —Pokel Borwodih Caai glagk

3.2.11. Nallahs namely Khara, Dumuna, Pakws lalla, Hardara are raversing thrcugh
the hlock.

It 1s proposed to constrrct a catchment canal from the nodhers peripherny of tho
block as pec lhe dredrsion study repod prepdared by CWPRS, Pune, The abovo
drain shall also serve the purpose of catchrrent canal for rainwater and runo
from nothern hills.

Lathorea nalla which flows Irom westem side of PE MW quarry shafl not be
diverted but igalignedistraightencd if necessary emboldencd 16 carry additionad
lcad of divertad Khora MNalla,

Before restanl of exploilation nf Fast Curarry reserves Hardara Nalla shall bo
diverted in the perniphery of PB East Quarry which shall mael its own course
lurther downstream within the Block beundary,

General slope for diverted channel shall be kept as 1w 500-1000 side slopes
shall be kept imited to 2H 10 1% and frec board shall be maintained to 1 5m.

It is amply clear fram te above that all nalas flowing through the blocks @nd
imterfering with the produchon regime shall be dverted ereferably 10 the
northem fringe o the black Lo free up the locked resenes so as to chsure
minimum or e sterlization of coal.

3.212, There shall not ke any barrier between PB MW, PB West, PB East quarries
hence ne coal shall ke sterlilized. Resernves arsa Blocksd only in the barricr laft
against he adjacent mines and ballers which shall be gc-uerned by prevailing
dasign standards.

3.2.13. Delailed explorabon of ragiohally explored arca below planned Dump ©
whore underground mining is propased shall be carried ool and fimshed before
commancement of aclual dumping operations i such a manner not o
feopardise the undlerground mining operations

2.2.14. ROM coal transporiation shall be ¢ffected by dumper brought up 10 resseiving
hopper of primary Crusker. Coal shall ba seduced up to § ) S0mim size by the
deployment of Primary and Secondary crushing units, Crushed coal from West
and East Quarmy shall be fed by mine end conveyor system silher to stock vare
having stacking & reclaiming system or dirgctly 10 14 km Cross Coundry
conveyor transporting saal from mene 1o Sila at Bandag ralway srding..  Wikhir
miring kease -1 50 rom coal shall e transporod from PR MW 1o slacking and
reclainting syslem by trucks.

2.2.13. Loading sitos of concrete conslrection. shall lnad the coal in the Railway
Al Tiother specification wagons hrough Rapd Loading System, weighment
arrangemaent 0f coal gt comveyors and in mation wmqh hrldgﬂq shall e provided

. .'lf'."l'i‘.'ﬁ.p!EF W J'I.-'l.rn:ng:_ s
.. AOP Na, 340134151/ 2009 . CRAM doted 2706, 10,

Mage /-4

A

a*vulumﬁh@iuu ~.--'L'

e e



~#

il:n-:ﬂi- :.-“_:,ii'

-

< .

h

wils

SN

favisad fiing Plor 150 frevivian| —Cakr Barwedih Cral Slack

pte & post Wwading points. Thraugh rdian Railway system oaal shall bo
transported 10 its destination.

5 748, Croal washability study has not yet been carfed out for Pakri Barwadih Coal
Coal quality paramaters oblained from the proximale analysis ol coal revealed
that ash percenlage in all probability is ikaly tc remain 34% or holow whch does
aat eall for commussicning of coal washery, Howevar 1o cater for more siringent
future ruality stipulations, space allocalion is parmarked for commssioning of
Cioal Washery at mine end to fackhtate transpon of washed coal 10 the power
planis as por gualitative requirements

52 4T, Permanenl souice of electrical powst is idenbhed as Patratu Thermal Fower
ctation transmission lines shall be drawn al 220KV, The 2203 1KY man
recaiving stahon is being anvisaged by MTPC for providing powes far mining
operatinns. Twi nos. of 33KV irdependent fecders are provided from 33K
switi:hosar for #ach quarry i.c for PR West, FE East and PB North West guarny.
Further power distibulion to infrasfructare and cther facililies for both Ihe
quaries shall through 23K ranartizsion Lnas. High capacily DG sels have
been cnvisaged for backup power.

5.2.18. Hararbagh-Tandwa Road which passes threugh eastern part of the block is
identified 23 approach read 1o connecl the mine framn Sate Highway. Mestly 10
km road upio Ming entry shall be constructked!strengwhicned fot transportation of
HERM during comrmissionmg Existing Hazaribagh- 1andwa Roosd shall be
diverled at the periphcry of PB East quarny during 1R pear of rining cperaticn
10 facHlate oxteacticon coal from Easl guarny. '

5,219, Requisite infrastrecture is planned for PR Weat & East guarry and N oquarry.
infrasituciure proposed for PB West such as CHE, Sub Station. Workshop,
administrative buildings etc. shall be utiised alse for PE East gquarry., Some
rfrasiructurelfacilities such as haul roads, culverts drainage sysiem ic. shall
be made separataly for raslem guarry. Certain facilities such as coal samghng
lab, omwironmental cell, wocatiopal traming centre, magazing &tc. shall be
common [or both the quarnes.

£ 220 Envionment ciearance, forest cearance, nalla diversion sludy. SES study
have been completed for PB West and PB East guarry. Howevear. Enwrgniment
ctcarance, Foresl clearances, Malla diversion sludy, SES sludy shaill be carrigd
out separately for PE NW quarry. Sliope stability and wash obikily study (if
required shall be camied out for entire blo chk.

5.2.21. During rmine closure here shall be two voids Thiz firsl in the order shall be v
the Marth West side while the second shali be on the sastiem side o the block.
Re-handling of intemal & cxternal dump overburden for reduction af vaid s aat

-------------- TEmmrmE - . o memEE————— e m————— e ———. :_":'r--h.--;-_—:-:—‘. -
Chepter I - irming - -

RQP No, 340117 15)/2008-CPAM dated 27.00,10.

Fage V-5
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Lhepter W - Mining

envizaged in the present mining plan, 1he wowds so 1eft shall serve for the
purpose of water storage reservon for use society snd =hall also faciitate
roundwater rechasge. Cverburden dumps shalt ke planted, as far as possible
the other area shall be levelled and planted and handed over the state
govarnment. Dangerous infrastructuces shall be dismantled. manpower shall be
shifted lo offter operating mine of NTPC, Roads and huildings shall Be handed
cver U the state government for public use.

2.3, MIMNING

As aheady explained extraclion of raserves shall be carried out from three
dishinct quarries of Fakri Barwadih Coal Block. The mining system is explained
undaor felowing differsnt heads.

1 Characterichos of Deposil
vy Quamy baurndary
il Opening up of Deposit
] uarmy Design Slrategy
¥)  Mineable Resarces ard Stripping Ratio
vl Mining Method and Choice of Technology
vit)  System Paramoters
wij  Drilling and Blasting
1} Dhsposal of Waste
x]  Projected Production PlamiCalendar Pragram
) Equipment Requirement
xi)  Annual Copacity and Life of Quany
iy Chuamy Drainage

3.3.1. Characteristics of Deposit

PB Wesl & East

The geological & mining characteristics of the PB Waost & Eust depicls total 12
workable splits contained m 5 seams e, Seam.l to V is cansidercd for apen
cast rining. Seam | occurence s et reported in most of the boreholos, as a
resull mining shall be carried out in patches. In genersd, the coal seams arg
dipping At 1in 3 1 1in 5 fowands south. As par Geological Repod prepared by
‘CMPLDI, the Karharban termations containfive thin ann workabie seans namely
K1 — K5 The average lhicknes of these seams ame less lhan 1m. SR indicaled
fowr coal seams (Seam-Il o W with 9 distnct splits) amenable for Opencast
mining, Cn crtical analysis taking mineral Sanservation as top pricrity. patches
of zoam | is also considered in the planning Advance drilling shall be carried
out to prove the extent ol Seam- for opencast miring. The searm can be taken
wilh the same Haul Road in pockets.

PE (North Wesl)

The geclogical & minmg characteristics of PB Noth West depicts 3 basinal
structure particularly in 1he, garea north and west which are F're:aml:nriar_'l irlier,

RO I
— S wem smmmmmmrmmmm——— P mmrmmmmmrm e ——— P el p L s

ROP Mo, I403 1015/ 200-CPAN doted 27 00 1.

Fage V-

- @AY L

e [

S -

G e e

. -
e s

U .



v

[

-

Fewspgd Miming Blan f15) Bowsnan] —Pokr Beoadadit Coaml dlack

The aldcr formations @ exposed along the periphery of the coalfisld while the
younge st Mahadevas ogcur in the axial region. The axis of synciine runs almost
castwesl, The general strike of the formation g almost east-woesl The iccal
swdng in the strike al places is cue 1o ralling cip! The strala are dipping at 107

to 2% southerly.

The btock is traversed by B numbers of {aulls. Amang these. 3 Faults are
warying fram 0 m to 90 . Faulk F1is The majar fault varyng n hrousgh from
160 to 1E0m. This fauli runs approsmmately ateng southern to westam
bowndary of the block, The rend of the faull is MY -3F and except faults T7 &

F3, afl are extcnding in metamoephic terrain.

Thera are lotal 16 nos. of cogi seams, 5 each coal boanng horizons belonging
1o Barakar & Karharbar formation respectively. n ascending order these are
aam K-1,1-2 K-35, K-4 K-5 i Karharban Faormmation and LocaliLy 1, I IV &4 in
~--Bargkar Formahon. Seam | splits into 3 sections wiz. | Top, | Ecdedle & | Botlom.
Al places Seam 1 Botlorm and | Kiddle combined and form single scam namely
| Botom + Midole, Similarly, Seam L alse sphts inlo 2 zeclions wiz. 1L Tep, 1l
Middle and || Bottorn, Seam |1 Top and || Middle coalesce o loren single seam
as It Top + || Middle in eastern part. Seam ¥ & |V acour as @ fombirned Scam.

In the proposed tining Hian, the entine properly 15 cnvisaged to be mined by
apencast method from the view of conse reation of coal.

The mining & geologica
block for OGP are piven

| eharacteristics of the PB West East quarriabla
im Table 5.2A. The mining & geological

characteristics of the PB West East gquarriable block fur QCF are given in

Table 5.2B.

. Tahle 5.2A
Mining and Geological Gharacteristics of PB West & East Quarriable Block
(- s CaET
oy o] Partivulars Llnit’ L WLAET QUARR™ ALARRY
. . w1 | w2 w3 [ wra :
1 Geamsi Splite R T hicknéss range of Coal Sezm
~|iE . ____lm | 32TE03 " -5E0 | G25—3a: | 022-81 | 0.25-d.5
P M o | 23-1003 3 14 g 1-485 042 ->4 Dav-H 11
T v EOS-598 | 0A5-333 P OA2-1106 | DA DA gz —a%0
T ae . sia BB | peER-11d6 | 4-11a  1.Da-a02
RN L 7L -882 [n1d-"1.2%] 5l -2h0d 3.5- 10488
g6 LT mo 1 nTe-&40  GH93-62 154127 | 023-285
| r IE v ool—HaE ; 0AE—51 |RIG-23 [ 4Z1-2d]
g T I 1.5-2M BE7-263 | 023379 | D492 23
oove ol DAG- 350 [ EE-FH4_ . DAT-500
T o pe-—43E  13-7E5 | 2la-4 oS
_ M NME __m | QMa—30 | 0A7T-30 _ 0.21 - 2 Od
o 12 w1 RS T wi-30 |03-324 | 084391
P R — S . fwprsge hwckoess gworngrden
ST Tes OB Rves Lo 22062600 pi3F_ 0 w1e L TAN
N Partegs ' I urkness range af Partng |
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Bewised WMining Plan (1 Revitian) —Pake Barwah Coat Biock

Minlng and Geological Characteristics of PB NW Quarriable Block

: Parloel IB& 1M | m #2352 |005-- 4056 112 -1GA5 (095 1196 pES-1R 7
Parioeit &1T__ | = | 1.0-280 | 166-371 | <01 -158 102187/ 18— 1ar3_
[ TRaribeTE e T L T42-255 |17 _sups 8047 | A srad
PurbetIB & m | 16 628 | U-285 | 085 460 0W-58
Part hisl IR & 1T m ~ 1046 1045 190 -F7542 | T2 31,93 | 1.34— 7812
L Pl TSNS m 10 15-20 3% | inze - 236 | 5383597 | 1.97 — 435 72
ParlbetIB AT |« DEMAATS | 2B -T2 11-202 |904-15949
__ | Fanbhat T £ 1WE | m BEE-2673| 51 -a131 5312103
L Pam el IVEA VT o 123 —-F5t | CO-676 . 1638- 1783
. TPatbel NTEWE m 2308 216 -F4.07 | 585 - 1095 |
| Parl bel WEH & T r _1 98-7.19 | 082 -4.A9
P Quary
1% | saraineters, L.
. | Qip af SEHIHE___ JImdwdind |1, dmilinsh lmnd 1Tmnd TinA
P auface Sk
FLenylh " 1500 i R TR ) 3H00
_ Surface wdln _m 400 00 4040 153 1400
|| Mawinmandecpth | o sl 1517 t2ah 204 3
: L_‘-x_rea Jl pecavaslion ™ g MR 14an ¢ 1136 BAG.2Y 1 GBABS
Tablz 5.2 B

sino | Particulars - Units | PIT 1 PTZ
Fram (Parting
1 vcome . 174 5.8 32955
i | WCOME T " 5 1% 1004 5 15-10.04
3 nTCP m L35 10 G1 02510681
a | nmp m 717 1168 7171108
g L onvea m 1557 20 26 15.57-20.26
T hwpar m 25663 ? 5564
K F10P - 'm 047 379 0.42-3.7% '
s | ran T  w T T 15815
_E IE.If:L o ~ 1014y 10E1.17
19 IMe3 T o  irnem 471185
1 | Lozanly T 0 FORTES | 00B.24n
1 | ke T r.} FREE: [F 02-1.32
EERE T - 0.2 L 74 028374
TS T - nai1s 7451 Uk
15 | k2 o m 2.0 2.9 | omedm
| 18 | K- . 118 4 (& 119.9.58 :
| 5 T D-EI A T .“l__“ _ --_Tb.x'eirr.—':_r_hmhr:;;e.rnur-:luﬁ._- B !
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5.2 2 Mine/Quarry boundary
Tho boundanss of PB West and PB Fast LuAry are delinealed and guen i Tables
5.3

Tabkin 5.3
Boundaries up to 300 m depth line
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Nole: 7.8 space width is left froe the nuter brurdary 0f P8 MW quarry

2.3.3. Opening up of Depasit

Advance action activities would he implemented bofore sta mting Bos-Cut
vperation in WP—1, WP-2 ang WP—3 znd EP in 13t yvaar of quarry uperation.
These activities iInclude

I} Land acquisition and possessmn,

i} Construciion of canal on the fse sige of the proposed West Quarry o
control inflow of sudace water of the areg an lhe rise side This canal J=ins
Hardara (Fakwa) nala in the cast and Khara halz in turn Lathorea Malla in
the wesl, :

nit Bringing power line to the project and comstruction of rlectical sut-statian,

v)] Conslruction of the woarkshop for commissionng of HEMM and other
neCessary Shnl canslructions.

vy Construclion of essential Recdential Buitdings.

wiy Railway siding and coal loading arrangemenl for caal dispatik. -

Detzils are shown in Sudface Master Plan {ShAF .

NW-Pit 1 shall be opened first By apening 4 box cul near the borehole MNPR
-Finthe incrop of Seam K- 1 ata gradient of 8% to louch the seam flon:. The
Bottom seams arc workable in this ares. Inially the quarry shall be advanced
towarnds southern Block, boundany it seuth ard NW-Pit 2 COIIMEness o an
arbitrary line adjcining Pit - 1 11 north Dunng later years the mine shall b
advanced lowards south in 1he dip swds. Coal praduction shail star i P-4,
Ludng P - & of mining oparalens shall be shifled further west ward to
aceommodate e overburdon in-pit SUMEING and the earlier meno apening

. an -0
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shall cease (o aperate. At the P-28. B and Coal shall be transparted to and
[rom Pil = % through western mosl corner of the block. Temporary pil workshop
shall cegse o operate and peimanent workshcp shall b ssed ko varous
CEMIOSES

5.3.4. Quarry Desian Strategy
PB-WWest and FB East

1}

i}

iii)

v}

¥l)

Chapler ¥ - AMining

The ratcd capacity shall be achisved at the end of 120 year by Increasing
lhe preduction in gradual manner in order 1o creale lhe space for internal
durnping.

& tatal of O workatle selits contained in four seams i &. Seam Il oW s
considerad tor open cast mining axcludng three distinet splils of Seam —1
which is having lhree distinct splts has also besn considered for miniog in
patchies. Wherever required. advance drilling (if required) shall be calned
qut to prove the extenl seam 1.

It has heen ervisaged that quarry aparation shall be started by creating
{hree zeparate pils vtz WP-1, WP-2 & WP-3 shmultanenushy in wesk GuUarTy
area to ereale the internal dump space aloeng the area bounded by up
throw faulls.

Due o the small size of pls, in the initial podod, mine producion shall be
ket and gradually star preducing 40 Wt by Bth year of production aftar
ahout 3 km sirike length in pit WE-4 gate developad.

Thae mire produchon shall again start increasing from 111h year of
pperation gradually when the WP-2, WP - 3 and WP - 4 shall merge
Izading b longer strika length of more than 5 km.

The westom quarny shall ashigve o raled capacity of 15 By frome 12th
year of operation and shall continue till 241h yoar (Stage Plans are
enclosed), Furheor capacity enhancement i5 not possible dug W the
[oHl loowinn red SOns:
»  Property is imervensd by 19 Nos. of strike faults rasuling inte reduce
strke lenglh a5 wall as disloration of Scam 1.
- Staep gradient of coal seams needs adoplion of medificd nehhed
shcing methor af working 0 mining mass.
»  Problem of internal durmp stability at the fleor gradient of 10 5to 10
=3
« Large volume of overboerden handing {Avg. SR 1 4.16)
+ Lirnited dump space available outside the minmg mass whiere
maximum dump height ot 30 m has besn considerad
«  Most of the coat seams are Lhin with thickness ranging befaaen 1m
to 4 m except seam 11 B & || W which are & to g m _
»  Highly splitted scams with variable paring. = +

-~

&
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vii)

« Congestion of mining equipment &l overburden bonches. As the
maximum possible per flay durnpiag just matches with the dumping
requiremcnl at 15 MTPA.

« Considerably high rate of face advancesnent of the order of 69 m an
103 m in West and East quarny respactively in down dip direction o
achicve 15 MTPA,

The above s depicted 10 Final Stage Cuarrey Flan.

The magnilude of OB dumping can be judged from the fact 1hat about
2088.78 million cutne meter of OB shall have to b excavated and dumpead
sUilably for mining 503,40 Mt of coal frorm the total rmne block upto & depth
ab 30K m.

viii] The total dumping outside the quarry shall be aceommaodatad in dumps A,

X}

i)

xii}

and B on the northiern side in nan-lorest ares Dump C on southern =ide: oof
the opon-cast Imit ling and Dump O on nodhern side of PR Ex &l Lt line.
The ratia of external durmping on the sudace as o rpared to total quantity
shadl be abonn 31 % for the whale opencastable mine block,

Allernpt has been made to reduce exlernal durmping by raising the height
of back-flled durnps in WP-1, WP-2 & WP-3 and merging thesa with
surfage dumps A & B on the norhem side =0 as 1o maximige total dump
capacity Datails are shown in Final Stage Dump Plan.

The FB West quarry has Secn planned to achieve a rafed capacity of 15
MTPA from 12th year anwards. The production from PE Wast Auamy shall
taper fram 26th year and opencastable reserves of West quarry shall be
completely exhausted by the end of 27k veear, The produchon from PR
Marth West quarry shall commenco from 41 yedar anwards of production
plan of Pakri Banwadh Biock. PB East Chuarry shall restart producing from
25" year with an ovetlap of 3 years 5o a3 1o reach the Tull capacity befora
the exhaustion of PE West Cuarry and mainain the rated capacity of 15
Mtfyr bl its exhaustion The de-cogled space of West quamy shall be
utilised to accommedate remarming tfuantity of DBAvaste o be generated
in FB East quarry internally.

The quarniable block for West and East Part of Paksi Barwadil have intal
12 workable splits contained in 5 sesms i Searm — § o Vs considered for
apeEn cagl mming. Seam | ocowrrence is not reported i maost of the
boreholes, as & result mining shall be carried out in patches. fn general,
the coal seams are dipping At 1in 3 to 1 in 5 towards south,

Before restart of FE East quarry, Hardara {Pakwa) nallah on the caster
side shall be diverted tlowards durmp filed aroa The main road lrekeing
Hazarbagh and Barkagaon shall nizn be divorted giong the divertod
course of above mentioned nallab [(South-gastemn Eaundary of BElack). This
shall enable release of bocked coal undrmeath the Hardara {Palwa)
hallah & tha existing road. AL,

RGP No. 3401 1,/15)/2008-CPAM dated 27.09. 10,
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#iii] & canal has been planned along the norh-gagiarn boundary of the biock
io catch the rain water & small sireamlets ahaadd of the quarriabie arca for
smuoath cperation of mine during rainy season. |

PE-North West

| Availability of rumerous seamsisphts (14nos.) ab amenable depth (260m)
and alsy reasonable coal owverburden ralio (315 madny preseonts g
tavourahle situation Lo develep @ mechanised opencast ming in the ool
block, under roference,

ii] The entire propery 3 cnvisaged to mine by cpencasl rnethod friom 1he
view of conservation nf and explailation of high grade coal.

i} To the cast of PB Marth West quarry adjoins PB Westemn Cuarey which
has an imporlar baaring on desion of PE North West Quarny ming Koad
passing through northern fringe of the PE shall serv; as appro gch road for
PE Morh west. This road shall meet with Hararibagh - Tandwa Sake
Highway.

iw} khora nala defines two sides of block boundary. Meandering parl of
Lathntva Nala — B at the western side of (he block approximateky 1 km in
lenagth i plonned for straighering. Khora Nallah shatl be diverted along
the narthern fringe of PE-NW pan which shal discharge ts lnad on
Lathorva Nalla, Sludy of such diversion shall be camed out before
commencemant ol FB-BUA quarry. An embankment sutably sloped on
both sides shall be construstod to prevent in-rush during raing scason and
Nash flond & read of Smowide shal run all alongside the embankmenl

vt . Initial Mine entry shall be made near horehcle Ne. MNID — 13, Flogr ol
searm K - 1 shall be mine fogr, Entire coal of the bock in emesaged fo
erefrachen. Due o paucity of land for OB durnpng the mine is dwidaed into
twio Fits namealy Fil - 1 & Pit - 2. Fault F5 - F5 {throw 150m), shalt
cerves a3 4 natural arbitrany line of division of bvo pits. Pit - 2 is planned
as ant exlnnsion of Pi=1in 251h vear of mining ope ratdn

vi} As land outside the block 15 unavailghle all generstar waste shall be
dumped inside the coal block boundary in three locations mamely Champ -
A Dump - B & Dunnp . Dumya - A shall not be re-handled while Mo B
and Dump C shall be lempoeary and progressively re-haredled at later
years of mine liie. Rehandling stall faciitate release of additional area far
excavation ot coal Brorm Pit-2 and [rom Garmer oslween PR-NW and PB-
West [Totai 3318 Mt 10950 of PB West & 22 37901 of PB Morth west},
Plate ho.4.

vii) Ceal from the rune shall be brought 1o the swface by S0T coal body
dumpers. ROM coal shall be reduced trough orimary and secocndany
crushing 1o {-) 50mm size Crushed coal shall be transparted by road uplo
a coal stock pile vear TP -1 from where it shall be boeught to NTPC's

.................... - m el A ——————— (R PSR I . LN U IR I
: r———
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Benaday Yard by conveyors and shall be Joaded on raillway wagons by
fast loading wilo anc dispatched v end use plants through Indian Railway.

viii] Taking into account ihe extraction of coal in the harrier belwesn PB-MNW
and PE-Wesl envvivaged life of PE-NW quarny is 52 yoars including 3 years
of consiruction penod.

1) Erwronmental clearance (EC) has already been oStained for PB Block
(West & East Quarnes) vide MoEF Ictber no J-1101 S/682/2007-14, 1{M}
daled 19.05.2009 for rated production of 15Mi0a. A presond, base fne
data generated proviously are Used to address environment management
chapter. Howsver, fresh EIAEMP shall be carried aul for this block and
MAEF clearance shall bo obtained.

x} Thaareais sparsely populated as revealed during site visit, approsmately
150 PAP's have Leen considered far preparation of Mining Plan. Site is
corducting 5FS sludy based on which Rehatililation and Resettlement
Flan shalt bo dravwn for PAPS as por NPRR and other relevant policies

5.3.3. Mineahle Reserves, OB and Stripping Ratio

The total mineatle reseree of PE West and East Quarry is estimated az 503.30
Ptz L b0 the 300m depth line i.c, FRL of 120 m of seam 1 haltorm and mineabta
coal raserves of seam | which s found suilable for mining by the open cast
melhod, ospecialhy in he westem part of PB Wes| Quarry and PB East Quarry.
The coresponding OB removal eslimaled as 200878 Mm3 at an average
stripping ratio of 4. 16 m3A. Percentaga axtraclion with respest to net geological
reserves for scam |l B % s alko given in the same lsble. Oue to ke
discontinuous nature of Seam |t has been planned thal mining shall ba done
e ralches.

Talal nealogical coal reserve of PB NW Quarry as per GR iz estimated to be
about 137 584 ML It is estimated that T05.78 Mt of mineable coal would be
Avaliable aganst-overburden of 34824 MmY within the mme boundaries
Herwever addiional reserves of harrier 33,18 Mt and additional OB of 90 M3
=hall alzc be excavated is kept at present ie PR-2 accourt. The awvarage
stripping ratio works cut 1o 3.30m*t. Extractzble reserves of PB West & Easlis
Qiven in Tabie-5.4. The detaifed break-up of quarry wise and sub-quarny wise
minzatle resenves is given N Table 5.5.

ROQP No 24011015} 2009-CRAM doted 270910,
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Table 5.4
Extractable Reserves

"5l | Descriplion | Reservos [ |
No_| L . .y i
1 " Gearn |10 Met geolegival vesenvas @ er (CMAU] (=R _ o TuTeRT
b Seam 1o Y Kl geological reserves as per Qeological madel oased an b
__ | Boratiole dat3 | | .
3| Difergree | 1o
As per GR, seam | has nol been considercd cpen castable
[T et geologcal reserees Seam 11 ta Seam W jupe 300 m neplh lime] 5ad -
' * urrpenahle Lo opencEs meing
& Acdd aral cool resersas sepilable Deyend A00m dieplh Lne on ugh wall 15 44
| _sice wy cinsdares n A nirg plun
5] Total reserdes arived fne propased giarry ool o dspibid+:al i nhELn
2 7 lgzs Meserves rongfered to UG praperly dUe 10 ' ' ARDe
tat Erchosed hesween Mallabh and TaLir F-3 .
[ty inal Fallng Seuth of faal F -5 o -
G Less Coal Reserves mriushed sanes between aults F1 & b2 Mavangvery “B.50
corn oradienl, rarecw palch and canzul b worked henes: kept autzide
[t borurajiary . e
3 Het opencastable Reserves Seam |l to seam Y (9 -10-11) 43090
IEiF To e cwracied Irp Eqstern & westarn Cuzsry ' T azTm
1 Earcler g ainsl whcea Malkat- o ne'anﬁE'anél-r:d ltar sleg with Flarth -Was] 10 445
pAalch “AC
Tz [Net Extraciable rescrve (seam il \o seam V) _ T
3 | Percentage owtraction {seam | to seam ¥V} . 91.25 %
Reserve balance ol geam |, a part of which has been considerad far pencast minng in

the present mining plan

14 | As par GR. Total reserve of saam L up to 300 m depth ine ] 138
15 i Reserses sansfemed 1o JG prapety | 1724 !
T | oAl RESCHES 0 crushd Zones botween faok 1 8 P27 . e i
17_ | Net opencastabie Rescrves of Seam 1(14 -15-16] LM TE
15 Ta he exlrocled rom Caslern & Woslurn Quarmy 35 per 23 encur alan BAi 3% '
10 Barrier ag.-_uusfﬁf'n-:vra Mzliah o ba npcnéaated lalgz alorg with Manh-Wes) )

__|pawhAt :

L2 | Mel erlrartabte reserve of seam | as per meueg plan [ TES15)]_ AR

j 21 Balance reservel Fart of which may be pofracied |ater allor proving by 3037

L preduciion saupn drilirg) o C
72 Tutal extractable reserve for West & East Quarries 50337

X! Total Exiractable reserve for MW Cruarry 148,06

| 23 Total estractable reserva for PR Block (22+23) o | TB43.35

| S p— e

A per labls TAT0pe TRG) ol GROndicatiog g toesise el depthwose weame of o excavalivn

crrasied 30 lable d0d 99 ol anang plan U assessed sulume of oot a0 b 300 meepth | ne ot soam ..z

L=
- I
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artton s ST MmMA wkch comparas laverah g mah volume colmales Irgagn geizgical el - e
SEF.ZT M [egurvaient 10 94 M2 consider g averane 5o araty ol 1 Hy)

Tabla 5.5
Mineable Coal Reserves, Valume of OBR, stripping ratio

| T ~
Extractable OB including

. Access Strip ratj
Cluarry reserves n . e ratio
trench in cumit 1
Mi
: Mm3

-

WEST QUARRY{Seam I-¥) | : ]
e B.A5 25.9 s

Quarry} L

NORTH WEST QUARRY (All

Seam) . ] i
BT A 666 | o7 . Zoa

PITZ FOIE 1 ZEr.o4 Y T

.... —_—

“*Subtatal MW Guarry | 1 13806 43824 "1 3145

TOTAL {block} 64234 263702 1 TTEEE

WP )  2B.47 _E2s7 |7 301
WP Il | test [ Te2sy 3 35 )
WPy T _ 25809 TORT 44 114

Subtotai {West Quarry ) JENTE 123840 | 587 =
EAST QUARRY [EP-1)(Seam I-¥)  101.68 %6024 | day ®
Subtotal (Fast Quarry LEERI T, S (Y Ve 449

“Subtotal (West and East £ a5 2008 78 417 Yy

L

Rematks:
"L ha TN en vl e, 08 esspiengtag A e A= 1440 e Intka SR 6 osimaiion o lkmied Ga
ooniEineing varcs! well glang D o el g
Fooimihe Mirnac-mian e e FRITE -prcrreru g QIS B e s e o H A0 0 DGy are!
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L
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Extrastable Resarves:

Net opencasiable reserves of Pake Barwadih iz 208231 M1, barrer loass and Daller
loes worked out as 58 FA Nt and 108.22 ML Taking into acoount of mining losses of
2072 M extractable reserves worked oul as B42.33 kil Percentans of extraction by
opencast ming s 785 Net reseres and extractable reservas alongwith losses are
given in Tabte -5.6.

Table -5.6
Met rescrves and extractabla rescrves and losses
—— _. e — (in ML)
Mt Barrier | Batter Minaable | Mining ' Extractable | %
SLAm Reserve | Loss Loss Reserveas | Loss . Reserve Extraction |
v Top 2228 1 072 1.57 16.085 054 1% 40 E7.0E
W Bt 15.56 0,51 1 3bE | D4l 13 5if 8706
| v Combined | 11.57 0.2 049 10.57 nag | 1343 9016
Seam- ¥V | 49,42 1.44 3.16 4382 1,44 43.38 B7.74
I Top 1952 | 064 223 16.95 050 | 1848 3304
I Bettor el .32 112 £ 48 .25 523 5301
I
| Conbined | 02,32 315 10,68 8.3 .43 74.08 8239
Seam- [V | 12206 | 41D 14.03 103.93 3.18 100.75 _ _ 82.54
Hl Top 27.45 121 | 204 24.20 .70 23.49 §5.09
U Hobign 983 .43 07 5 56 0o EEL 8k 50
“ill Combined | 4.80 0.21 0.36 4.23 01z 311 £5 59
 Seam- W | 4208 1,85 313 3740 1.03 36.02 B5.59
A Top 59 98 ABE | B21 4911 1.89 47 27 7E5TE_
Il Migdle  138.75 11.83 i1.24 116 68 363 11256 H0.75
1 Thi T [E Fl HEE 63.13 177 gl.4n0 :E-D 70
iBottom | 116,05 | 076 | 0.80 45,38 285 62 500 7971
L ME 17 4 171 132 14,86 G47 444 __ | B0O
: Il Combined : 7.35 | 070, _054 511 007 | 584 50,70
' Beam- I | 41743 | 3685 | 34.65 24533 | 10097 334.36 5016
| Top a6 97 272 8.24 7481 | 077 2405 £5.11
i1 Mddic 7297 5.27 18.20 49.45 166 | 4784 B3.58
ATM £.51 D23 07 148 .2.04 _. 143 3780
[ Botlom 5,60 252 i3 B0 24.39 nsE 2387 BTG
L | wams | 11n | 4eT [ 883 0.4 anRs __ B5TEY
_____ T L P Y PP T EPE RS

Chopter V- Rlinieg ™
-.!.\\'. .-. .' i )
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S+ R

— |y s —r — —
Net Barrier | Batter Mincabsla | Mining | Extractable | % .
Feam . |Reserve | loss ! Loss Reseryes Loss | Resarve Extractian |

t Combingd 358 33z o113 213 006 1 2407 G780
Seam- | | 16644 | 1242 4288 | 11114 | 128 107 BE 64.81 |
. _ L | 2B o 01a [ 035 2.15 0.11 e 04 oG8
KS | 043 . o | 008 006 0 H 0.0 MBEP

 Kd 4.2 .13 141§ Z2or 011 | 28E i7.83

K3 23a_|.022  pas | 274 105 2.2 £5.44

K2 5.38 Q27 1.14 397 | o007 | 230 72.40

K1 | 1s24 1.25 4.65 9 34 (141 A3 i SEaz
Seam-

__ Logal 30.90 108 | gaz 2076 | 077 1998 4,65
Total | *B28.03 | 5474 | 1052 §63.07 | 2072  £542.34 77.58
“Additiona! 20ME of proved resense had nof Been considered in fha abewe tablc
#5 the sare 15 considared lo be mined by wig :

3.3.6. Mining Method and Chaiee of Tachnglogy
Opencasl Mining

Crpencast mirig method for lhe targeted resenves has been adopred due to
lollowing reasons

8. The coal seams are in crapping at 2 shallvw depth:

I The OB : Coal ratio is Favorable (3.15 1) for opencast mining;

& Highor percenlage of recovery as compared to urderground system

d.  The mining hy opencast method shall be econsmical against underground
methed

& The spencast mininy opcrations sre comparatwely safer and ensure
higher recovery of coal resaurce [Final =lage Cluarmy Plan is enciosod]

Satection of mining lechnology
Following lypes of cquipment systoms auailable for QEENUEE minmg:

=) Bucket whesat mining

b} Dragling mining

¢ Centinuaus surface miner [CSA1)
d) Shovcl dumper combination

1UMZHJ€?E@‘EF:-"

Techrical feasihillly fur doployment of each of e obove technology has heen
sludied in delails, based upon the prevalent conditions ewrsting therein jn
Morh-Weslorn Coal Mining Praject. shovel durmper combination cwing to its
flexibilily recommended as most favaurahle memcd of mining, Erief of cach of
the syelem iz explaingd:

AP N, 34011 /(15 2009-CoA0 dated 2709, 14
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{a) Buchet Wheel Excavator
Buckel Whoel Exvavater (BWE] aitarnabve nas not besn cansidered coe
t following reascns b

. The strala below the upper mesl weathcred mantle are hard and
stiong reguiring blasling hence buckel whoel 15 nol vinhle.

il Presorre of large number of seams and interburden layers of mastly
af srnall thiekness, which shall be uneconomiac in this alternatree.

i, Requirement of precisinn seleclive mining which shall not be possicle
by buckel wheels especially for thin seams and partings.

In view of the above this option i not recommended.
(b} Draghine
Dragling has not been recommended due to following roasons
i. Stleep gradiani of seams

i, Mulliplicily of seams and that the lower mest seam is thin and the OB
parting lying over is also thin due o wheh neihers the advantage of
lorg reach £an be jaken nor adeguale OB matcriat shall ke avakabhe
from the overlying QB layer {or diroct cazing

1n view of the above this option is not recommended.
(c}) Continuous Surface Miner (C3M)
2 has not been recommended due to [ollowing reasans:

1. Depthof mene is 300m Jdepth (app rax.) and seams are dippng &t 1 in
Y13 10 5. hese machines cannot ke deployed exclusively due to
rmitaticn af mobilty Thedbilty .

i These machings also roguire wicler benches whictt shall reguirs
somparalively higher solumes of GH 10 be removed in the initial stages
loacing th higher cost of production and wmbalance in equipmeant
i cation due to subscouenlly decreasng OB coal ratio

iii. Cwwer and above. marginal grade improvement shall be of much use
in tis spocific case.

In view of the above this splion is not recommended.
{d] Shovel & Dumper
Shovel & dumaet combinatinn is recemmandad due (o o kowing reasons:

i In view ol multipte seams and equat nos. of mier burden layers to be

tackled, an cauipment Sysiem which s capa bie of dealing many lByvers | o

d

e ——————— frr weaes mems f e mmmm—————— e e ——————— i mmmmmmmm—a— e ————— e g e 1 s

Chapter - Muning
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at a ima (flesbifity} of operations with the help of smaller units has

been recammended f‘E: showvel dumper combination.

i. The quality problem can be handled with the Felp of hydraulic
excavalnss, which have Hiree-dimensional movenen of bucket They
are capable of carrving oul sefactive mirnng.

hi. Furthermore, 1o tackle aboul 15 My coal & 66 Mowum of OB from West
& East Quany and 3 Mty and 12 Mm® 0B from scveral localions in the
rhing, comparalively medium and bigher size shovels of upte 20 m*
Bucket capacity have beon ervisaged along with matzhing capacity of

rear fumpars.

v Flexibility in operation shal e available duc to such equipment

aysiem.

In view of the above this optlan is recammended.

{e] The maln objectives of mine development have boen

L To design an ccondenreal procLrclion of required coal quality;

il Fo mnimige transpartation distance for coal and wasie;

. To minimise gdverss effects on covironment: and

w. Mon - stenlizing the remaining palential reserves for future IFning.

5.3.7. Systern Parameglers

S0WME major system parametars are given in Table-5.7.

Table.5.7
§1 " Patiolars T | PBWeSTE | PBNW
MNe ) L East |
1. [-Mawmum Beneh Height
""""  Top OB T 15 | 15m
. Cosl ang InterverThg partg 5 - Bam S - §5m i
2 L Proposed Minrnum Bonch Width
; 1.-"T.|'nrhir1[r Bench © T ROm 40m )
" Non Wmhmg Bench Wit 25m 25m -
T3 Wit of the sermanert baul road Ay 25m |
4 Wil af the ‘ermperacy ranspart raris 10rn 10m
G | Usuwd heigﬁﬂ:ﬂrﬁ{ah{&ildump bench Aom aom |
D ARG D | —_
. Width nl the aclive dump berch Hm S0m
¢jBEndlSpe T ST L

Lhopter W - felining
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" 0B Boneh N I - O R
Coat Bench . ' i)

: Eump bench ; 3 LA

_ Owerall [Ultimata} pit slope 370 43 _
| . (300 m dertn] | (153 deall ) |

5.3.8, Drilling and Blasting

For PB West and East Quarry Drilling 3 Blasting shail be requircd both n LB
and Coal benches hefore cxcavalion by shovels. Top OB henches shall be
developed in horizontalinclined slhicing melhod 20 m3 rope shovel along with
170-100 T class of dumpers shall be deployed A part workload of Top 6 shall
alen be handled by & 3 cum Hydratic shovels with 1201507 class of dumpors

Parings and coal seams shall also be worked in horizontal slices using a
combination of kydrautic front end and backhoes machinss o i mIse
intermixing of waste with coal with intermediata honches of S

Thin seams{Seam V¥ T and WV B, Scam 1l T and 111 B, tin parings bebwecn Seam
W T and v B, between 1Y T and ¥ B, 1184 and 11 B shall be ripped, duzed and pule
by 850 hpin10kW dozers. The niled rmatanal shall be taken by & oum whieet
ladeia, loading onto 120-1507 trucks.

Basad on the workload of the above sections, itz expocied that about 5% ol the
OB warkload and about 10% of the coal worklosd shall be ppped The balance
matcral shall have W be hlasicd.

For PB NW Guarry Criling & Blasting shall be required both in OB g Coal
henches before excavation by showels. Top OB bonches shall be cevelaped in
horzomal slicing method. 40 mA shovel along with 100 T class of dumpsrs shall
be deployed. A part werkload of Top OB shali also be handled by 55 cum
Hydramdic showels with 80 T class of dumpers

Partings and codl scams shall also be worked in honrontal shices using 3
comnbination of hydraclic front end and backhoes machines i ninimise
imfermixing of waste with coal with intermediate benches of 3m.

Thin scams (Seam ¥ T and W B, Seam T and Nl B. thin partings betwoen Seam
T and ¥ B between IV T and 1% B, 1l M and It B shall be ripped, doFed and piled
by 410 hp dozers. The piled materral shall be lakan by 8- 30 cum whes! loacers,
lpading onto 100 T frucks

Chaptar IF - Mirrng
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Bazoil on Ihe workload of the abeve soctiong, o s sxpeciod 1hal glout S of 1he
OB workload and about 10% of the cosl workload shall be rippacd. The balance
material shall kavs 1o be Blasted.

2.3.8.1.Drilling & Blasting in Overburden

For PB West and East Quarry top {36 henches shall be of 15 m height whera
236 mim Blast hole drill =hall be used for drilling blast holes Toe thin partings &
thick wedges, 130 mm Blast hale dall shall ke used.

Blasting pattern depends upon lhe nature and hardness of rock artd wanes frem

mine to mine. Expert agency shall be Pngﬂged to design and aplimrize the blast
patterns after field trials. -

For PB NW Quarry Top OB henches shall bi: of 15 m height where 250 mm
Blast hala drill shall be used for driling Blast howes. For thin parings & 1hick
wadges, 164 rmm Blasl hade drll shall be used.

Blasting patarn depends upan the nature and hardness of reck and varies fram
ming lo ming. Expert agency shall be engaged o design and optitnize the blast
palterns afcr field Inals.

Sungesied patiern is given below in Table-5.3

Table-5.8
Fattern of Drilling in Cverhurden
31, . 3 10 13
No. | Particular N ) 1MTT . MTY | MY !_ MTY
Average Annuzl OB inclusting fop and o
1 Sarting (rmrm) ~ ] E___ ) 1 40 . 58 L
2 | Waeakly OB Removal (030 mm ) o120 ool fovon 1270
3 - \Weekly Explosive Required {lonnes} | 50 153 300 Q. _add =
4 Blast Hole Spacing [(meters! D@0 dioin S8 107 Al
o | Brast Holc Burden fmelars)  Tio® i & In_E . Ttod e f
Fowder Faclor assumed (mikg ot . |
. 2 h 2.5 P 2.5
explogives) - — [ I
7| Type of Explosrves _ : Bulk Explcsives slurmwemulson

Blast holes shall be suitably drilled to provide sufficient OB to each showel unit for
one weaak's work load.

3.2.8.2.Drilling & Blasting in Coat
Chapter 1V - Mining
AOQP No, 34013 /f151/7009-CRAM datad 27.00 14,
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For PB West and East Duarry Coal Lenches planned are of 10m or less in
Ijjelght. 160 mm dril shall be wsed for gnlliag blasl holes in Coal benches Blastng
=hall be done ence 0 3 days in Coal benches Ficld trials shabl be renuirad by
aencrt anency for designirg best suted paltern in coal.

For PBE HW Quarry Coal benches are planned for 10 m ar to lhe fnickness of
seams. whichover is less. 160 mmdnll shall be used for drilling blast hales i Coal
menches . Fiold tnals shall be sequired iy expert agency for designing besl suited
pattern in coal.

Sugpested pattenn for biastingin coatb is given bolow in Table-5.8
Pattern of Drilling in Coal

Table-3.3
Pﬁt_ Particular | 1mTY IMTY | 10 MTY ASMTY
i 1 :nnual -I..“.:;:.na; Pyoducticn (M) 1 g 14 . 15
. - _ P ——— -
2| e dpeymm 00T | 1° o oo | e
IET etrriolakhall I B L I
4 | Blasl Hole Spacing [meters) & B & &
....... a Eiia:m.H;;vla Curdern [ me:exs] o o a 5 ___:Ti- !
" | Powder Maclor azsemed (kg of Gbkg of | Bikg of | Slkyg  of [ Btky  of
Y panonives) explusve | explasive | eeplosive  explosve
— — [ -
7| Type of Euplosmes i Bulk Faplosives slamdermu fion

Efforl shall be mado 1o suilably distrbute drilkesy n 3l coal bienches to provoe § days

work lad 10 each shovel.

Pawder factor of 1.3 kgicur for OB and 0.2 kgicum for coal has been
assumed for Explosive consurmpticn.

5 3.8.3.Control of ground vibrations due to blasting

Chapter ¥ - Mirting

Ground vibration due to blasting shall be controlied by [ollrsnng:

s Reducing the explosive changed per delay

v Reducing the spacing and burden per blash

RGP No. 39011/{15//2009 CPAM doted 27.09.10,
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*  Roducing the amount ot caplosive charged per blast
» Proper coniroled rock  movement durirey hlast by wsing surtabls
mifialing sequence and delay.
%.3.8.4 Storage of explosive

1 s envisaged ihat The tlasling oporation shall be carried oot Fy
Ernulsion!SME {Sitn Mix Slurry) ang shall be transparted o the ming =ite by
the explosive agency lacated contrally for the Marth Karanpurd coslfield.

Far PB-Wes1 & Eagzt Quarry A clester of 3T magazioes. 3 in nos (lotal
capacity 8T is provided fur storing detonating fuses. detonators ete. and ofher
explosives for secondary blasting i necessany

For PEB-NW Quarry 4 3T magazines, 1 in nos, (Total ca pacity 3T) is proded
for storing detonating fuses, detonators etc. and olher explosives for
secondary blastng if nocessany.

Magasines shall be loealed as showe i the Suface Master Flan a1 place
ganerally not interfered with public ar gmploynes

It required sdditional Magasincs capacity shall be provide to improwve
opevalicnal efficiency

2.3.9, Disposal of Wasta
5.3.9.1.0Overburden Management

For PE West and Easl Quarry Propased guarnes ramcly PB West and East
are I be opened in Barakar formalions, which consist of alioviom Saall,
sandstune and shake. The thicknoss of soiliweathered mantle generally varies
from 6-18 m. It s commonly dify-while o redish-brown in colour and
carbonaceous shale generally constitutes bulk of inseam burden

The overburden | Waste stripping operaten shali start firslt with top soil
remewal which shall be stacked separataly for reclamation purposes from Gcth
lhe quarries. The top soil dump has boen planned over the non-coal bearing
areas of castern quarry. The external dumps "7, "B" far PE West Chuarry and
axternal dump “DF for PB East have been planned on nen-ppencastable coal
ared where gquarpable potential ia not indicated m ihe GR

The OB from "WP-1, WP-2 & WF-3 wauld he durmgred externatly op te Sth yaar

T
of quarmy oparation inexermal dumps A & B, Wheteas the OB from EF1 would:

Chapter ¥ - AMining

HOP ffo. 24011/£15)/2009-CPAM dated 27.09. 10,
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be dumped edlernatly op o 2nd pear of Quarry operation in exterra dhirmp
The gssessed OBR {sald) capacities are 103 Mm? (Dump A), E7 Mm?
(Dump B) and & Mm? {Dump D respectively which corréspands 1o lonse
capacities of 12 Mm?, 80 Mm? and 7.2 Mm? respectively for durmp A, B &
_O. Aboul 21 Mm? of OB shall be transperled to the area earmarked for
dump 'C' in the 4" year of aperation, The WE-1, atter de-coalingin 7th year,
shal arcommodale imernal dumping. Sunsequenily, WE-2 and WP shall
alsn be ready to accommodate internal dumping aflsr s de-coaling re. Hth
vear and 10 year respoctively. After twa yoars of mining operation FB
[Easl} quarry no dumping shall be resoced fo exlemal sump D.

From 7 to 14th year. OB shal be anccommodated in the de-roaked area of
WP, R ang WP-3. As soon a5 de-ooaled arsa is created inthe loor of
Soam-ll within WP-4, internal dump shall be formed aiter loaving a safety
distance of 10¢-150m from advancing lower most coal bench of high wall side
of the OCP. This salely destance shall be reduced if siep up faull w met whils
advancing. The highwall face, because ot slep up (aul, shail acl s @ relaning
wall for hoiding the stope of dump. Howeves, 8 seienlific study shall be
urderlakes betare gmng for mplementation, e addition o, 3 safety distance
of 100-150 m shall be kept against tne haul road to zecommoedale conveyor
systarm for transporling coal also.

after accommodating OB in the Noor of WE-4 (internal Durmping), balancs I
fram 12th year urwards shall be accommcdated n Dump "L Afterwards the
OB shall be accommodated in marimum possible space availabie wihin WH-
4 but meger share of OB shEl sl have to be accemmodaked n dumgp %2 1he
capacity of dump T has been assessed a3 583 Mm3. Dump (- has been
planned gver the ares wheee the coal e beyond 300m depth line and thus
suilable For eaploitation by underground means only for which teniative
scheme for miring has hesn envisaged and included n the Approved Mining
Plan Reservos beyoril 300 m deptt ne arfunder “ndcaed” category and
shall bo subjecled o doailed esploration. As such no coal shall thus Gel
sterilized due to dump 'C

QNGCAOC programme af CBM explorancnigzplaiaticn =hall be laken carc ot
while dumping in dump “C" A cormidor of about 40-50m width shall be marked
fram WP-4 upter the dump ‘G lacaticn n consultation with ONGEAOC and 3
haul read shal ke daveloped 10 connect wath domp L.

e —mmmmmm—— - e — fmmmmmmmmmmm——————— s mmm e ————— e e 1=

Chapter - Mirnng
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Afler exhaustion ol WP-A gquany, Eas! Suarry shall bo restarted. Emiso
rermaning OB of East Quarry shall Lie dumped inlo voids of Wesl Quarry.

Final stage dump plan. as well 35 cther stage plans also show the [oation of
exlernalinlernal dumos in respeclive stage plans includng height as well as
wvolume of dump.

The 1olal non-forest land available in sooth sikle of 1he quarriable black iz 15
af. kmonowhich 7.7 sq. &mos available for Dump "G, batance 7.3 Sgkm
covers, safely distance of 200m agains the high wall side of the OCP, two
different locatiorss ol pair shafts for approaching coal seams yving ar depth,
bl villages which are densely populated and area kept for further advancing
of high wall side of ihe OCP 0 future, if need arises. This shal be docided at
a later date for exlending the quarry beyand 300 m depth bee (f feasible.

small area of nen-forest land falling on rodh side of the gquarnable Block has
bean proposed o be ullized for infrastruciuce of the QCP, leaving farest arca
in which only & maga zine w proposed 10 Be ocated, Most of the forast area i
having Rilly ferrain hence dume fermation aver the hilly berrgin = not leasible.

FB North West quarry is dotted wilh hitlacks an its naab |, anShe west & south
side, the Block is surrounded by Kerandari 'C° coal bleck, Above constraints
resinets the availability of land outsae the Slock. No space aulside the Block
1 amasaged for dumping of everburden. Entire overburden genesated during
the |ife of the minc shall be dumpesd inside lhe block boundary.

OB peneratec shall be dumped at the three locations viz. Dump 'A°, Dump 'E*
i Dump "G

Externsl Dump A'

Itis losated on the north western side an aon-coal beanng area. From 19 10
3 waar of mming operation, OB shall ba dumped in 3 benches of A0m cach.
The 28 shall B sehandledstthe closing stages of the mins life for rectamation
parpeses. Total volume accommodated in this dump s 11.008m° and the
ared ot the dumpr iz 16 .22 Ha.

External Dump B

It 15 located on tho westenn side of coal bearing zane i . Pit — 2 From 6™ 1

28" year ot mining aperation, OB shall be dumped in twn benches of 30m

edch. Thes OB shall be rehandled from 287 year onwards and dumped e the

void of Pil-1 and void created by PB west pit. This amangement shall facilifate

relaase al coal progressively for simullanaous excavation. Entire OB shall be
: o

ROF Ao 39013415 2009-CRAM dated 27,0910,
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refandled far concurrenl reckamaton. Totat wolume accommaocated @ peak in
this dump is 49, 75Mm* and the zrea of the dump is 1773 Ha.

Extermnal Dump C"

11 i weated on the soulh side of 1he coal boannyg rone al the canllusnce of
Khara Mala A & B. From 161 1o 18 year of mining aperation i.e. for 4 years,
f1E shall be dumeed i ihree benches of 30m, 20m, and 1m heighl
respectively. The OB shail be ro-handled dunng 40™ year o Treg up thiz
hlocked reserios benzath it Coal belew 1his dump =hall be taken alongwith
ihe locked coal of batrier between PB Wesl and this gquarry. Total vobume
qecomimodated &l peak in this dump is 3 50rAm? and the arca of the dump s

10 Ha.

In Pit Cumping:

Astove ihree dumps together accommodate 7344 Mt oul of 438 Wm'
gererated during the lite of the mme. About 9. 19Mm* of OB s ohlized for
creation of embankment along nata ~hich iz mcoounted in Dump A and
rernaimng 364,79 Mm® of DB shall be accommodale in in=pl cunnpareg during
ditfarent stages of mine.

L
) 05 remowal and s phasing from FPakri Banwadih is given in Table- 510 &
Tahle 511 respectively. Percenmage durnping of owerbusden in internal ared
External dumps are given in Tabla 5,12
Table 5,10
_t Year wise proposed OB Removal from PB (MM
-
1 T C
5 | proa. | OBR Cum f&i&t fum i Total0BR |OB® | Cum Tutal
Year {Wast (West Cosar ! West [West & [ WY QBR {MW | OBR (FB
Y Quarry] Quareyl | ¥) Guarty} East) Cuarmy) — Quanmy) Block}
1 5 o4 5, 04 295 | 295 | 88 0 o au
2 T 1837 a0 1 52
o1 21.12 R I ] 21 1 _ o 212
|4 C 2611 g 44 & BN A0E | a8 40 19
NS 35 413 U al ti veps 8 | 1223 1318
8T | Tams | 1raoe E 35.51 1189 _rage 17.2
BE A144 | AnAZ [Te_ rae 1203 | 3505 nlav
i ese Towas || e ] #4132 Tl oqgpr | aroe | o s3ss
e | aun_ ounsas | s Ao 1Z0h L G0mv | 53h3
e e ] e [T s

chogter ¥ - pdining
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l_Pm 4 | OBR cam Bae | Gum | Totsi OBR | GBR  Gum Totat
Year {¥éest [West Quarr | (West (West & 1M OBR (Nw  CER |PB
Cionarry} Quarry) | y| b Gy East) Quarry) | Quarryy Block)
T | Tmasa T a4 - K ras | mas
12 . 15-?9_5 i od B2 RN T
BRE S &35 ¥ g oy bay CE N VR
[ 14 | TERus | sl e 6 {iEi (44 227 | pe s 7126
15 b 567 74 i & 56 B.22 0631 | 7az
16 & 533 74 I B B2 1175y 74 22
17 it 599 74 E G 52T, 1zas 742
18 | sa0r | 7es7m - 1) 521 1 13397 74,2
g | BEm B31.76 E_ | 6607 B2b-... 14718 7422
w 1 oot sorrT i £5.01 821 4633g TAZZ
A eR BE3 TH 6 | eeot 5 1 160 7422
22 | _B60t1 | quzm7o | & seo 821 | BB | sd22
23 | e [owso G BE Rev | 17s03 | razz
24 BE 1181 70 & £ & HA2E | Fe23 |
5 M2 nE2m | 5185 3785 B3 U5 875 19143 7B |
26 S | 128 U9 | 3088 | 7ag Az 95 83 | 1wz 7is
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Table 5.2
Percentage Qverburden Dumping

— | | : ’
PB PE
West & | PE FB PB NW o
Fast | NVHM) |tMm?) | Bt o L) PB {%)
(Mrn3)
External Dump | B10.00 FRA4 BO244 | 2O49% | 16.76%W | 27.28%
- nternal Qump | 1479.83 55470 [ 164462 | P0.51% ) B3 24% | [27T%
5 Total ongRas | 43823 | 2537.06  100.00% | 100.00%  100.00%
i
i 5.3.9.2. Top Soil Managemeant
: Far PR-WEST & EAST Quarry during Operaking kfe of mine 5,67 MM of 1op
. coil zhall be generated. This figure is ardved al by considering 1 mo{approx. )
thickness of top soil, as becouse unhke PBR-MW Guarry con siclerable
deposition hag net laken place in the block.
For the initial 5 vears of Mining operation, top sod shall be stacked at 3
designated location over coal bearing ares. as shown in Surface Masler Plan.
Exlirnated land requirerncnt for stacking is 1 Ha. The reguirement of land shal
- coase to operale from 107 year onwards a3 because scrapped top soil shall
) be spread over the dump for land reclamatian.

Stackirg of top soil shall be achieved in wo tiers. The bottom tiar shall he of
u 3m in height whils top trer shall be of 2m or shall below height nat excerding
: the limit a5 per preseribed norms.

Stark of top sol shall e gassed o retan ferliily if reguiesd. Besides this, kop
it stack them shal be madec use of concurrent filling wilhowt brngng the
scrappod top sail to the stack,

For PB-NW Quarry during Operating Lfe of ming 5.81 W of top soil shalt ba
generated . This ligure (5 arrived al Dy o nsidaring 1.5m (approx.} thickness of
top soil, a5 becauss prescnce of rvines and serrounding nalas considerable
deposilion has lzken place in the black. _ PP
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For the initial 5 years of Mining operation, lop sail shall be stacked at a
Jdesignated ocation over Pit — 2, as skhown in Plate Mo, Estimatad land
requirement far stacking is 1 Ha. The requirement of lard shad coase 1o
eperale from 10" year onwards as because scrappod top soil shall be spread
aver the dump for land reclamation. -

stacking of top soil shall be achieved ik b liess. The bottorn fier shall he of
2 i height while top ber shall be of 2m ar shall balow herght not EXoneIiNg
the lirmit as por prescribed nonms.

Top soil scrapping: Scrappers shall be deploved to scrap the tep sof off the
surface. With the help of front end kader, top soil shall be loaded en the tripper
ef 10T capacity and transparted to lop sail stock vard. It the event of non-
slacking system, tap soil shall be transported directly 1o the desired location.

Top soil spreading: Front ond loader shall [oad on to the rrippers and
transpaned to desiced lucakon and spread with the help of dozerigraders.

Stack of top scil shall be grassed to retam tertilty if reguired. Besides this, top
=0l stack them shall be made uze of concurrznt filling without bringing thi
scrapped lop soil 1o 1he stzok. Year wese gquaniity schedule el management of
top eoil excavated and spread is given in Tabile 5.13 and Summensad data
fur Top Soil Management iz giver: m Taple 5.14.

Table 5.13

Management of top =oil

1' PBWost and East PR
Ar{e_; of F'_F:E. Prog. prog. A.r_?; of F_'I[’Dﬂ-g orog Prog.
Tear remoyal Sail Spraad Eprcald ramoyal Sail Spread :.Hn] Epr&::d
Ha) | tmsy § (PR T T thim’)
1 70.38 Q57 o o 0,061 b oD .01 05100 U 0
B 4BGD | O ¢° aca | 000 pon | 0o 000 | ouo
P-a 1632 | 08s 000 | oo ar 0.00 0.0 (e
P 17405 | 09 .00 0 ol 1548 | 23 & KD 000
P s NN EERE 000 0 ‘B35 | 02 0,00 0.co |
P 13048 | 178 G 32 a07 | zigz | oo C.00 (4]
F-7 177.20 | 14z 5.2 Ga7 arus | 041 non | ono
P | anad o2 532 L7 WIS | 045 a0 oo
P 3% 44 .26 s 32 Y B3 | 052 1110 0.0
P 3643 228 caz | ooy | zaro | oo Y 003 |
] te . | '
Thopter V - Mining
ROP No. 34011/{15]/2000-CPAM deted 27,09, 16,
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G

[

L

. FB Wc-e.a.T-é;w_d EEEI'." - ; - ) PB-NY )
Area of P_FEE. Frog. | orog. Arﬁg caf F::E. Brod Prog.
Year | imowal | Sail 5';'[";?“ Slﬂ;?f ramoval | Soil | Spread (Ha) E['f.,’ﬂ';id
(Ha} (M} |Hz} (M-} ]
R 35 44 D | 532 nar | r7a 12 1 0 £
Bar | 5244 | 02a | wex | 014 ;74 ST < 40 003
P13 | 3had ozs | 1083 | 014 774 012 1141 01
Fae | agda rra | 1083 | 014 774 a1z 1 00 0.0
P15 | 5.4 o2 | snea | oa 7 74 RE 1 00 .05
[ En | 6.4 Q28 | aces | 04 774 012 1.00 £.013
T Eae | 3paa 078 | 1595 | %1 Tid 012 1.0 ks
SR | 35 oza | 1695 | 02 774 RE sl | ous
Fag | 3ndd o2t | i68s | 0.2 7.74 n.12 700 0 0n
P2l | 35 44 a9 | 1595 | o 774 [z 310 008
P21 | 2544 nza | 15095 | 0 774 01z aco - 0.Co
| o | 2544 nza | 15es | uol 7.74 012 3.0 .04
Py | 3344 oze | 505 | oEt 7 74 02 Sl (.0
P4 | 152d aes | 2126 | 026 774 bz 300 ad,
.25 36 44 LvE | w1 | 08 7.74 012 2,04 7.0
Eo26 | 254 n2d | smen | 04l 774 012 .00 0.0o
har | 2658 nze | stan | 023 T4 315 4400, 0.
FoR | 3654 az1 | atao | o043 7.74 RE 470 L
Fora | uE oA vl | 3w | 043 774 SE 400 U1z
Pon | vBSE 0 son | pax | 5o 1.09 4.00 o2
BEED 16 55 021 Gran | 0as 5 B B0 400 0.1%
paz | 1772 o1 | s | N7 a1 | ooug 4. IK) RE:
& 13 7. £.14 318 |+ 0T 5 81 L4 ERell Lz
Pad | 1/ 72 014 | 5316 | 0.7 5 a1 .08 400 12
F.a5~ | 729 an? L raar | ous 1ar 0,06 4.0 017
L P 8 56 nor | eddz | u5E AEF 006 4 001 'E
b 2 56 nor | 744z | nom | 87 a1 ax T
P 5 B4 our | 7a4z | naw 104 o & O 017
-2 o B aer | 7447 | o 1 o .02 440 a17
P40 .0 noe | saiG | @ 1 g 003 5.00 017
21 0 00 nac | #1286 | v 744 03 a0l | oo
Padi 0.00 agu [ zesa | nas 1104 .03 500 kL.
Froat ¢ ol qon | oo | oce § oo 0 A 00 o7 |
p-A4 040 vo | sou | ca £.00 060 | | BLD 117
Ll e WY . ’
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| PEwestand East -
Aren af Prog. Prag, prog. Arca of | Prog. Prog.
Year T3 Tﬂ.p Spread | Spread TS Top Prog, Spread
TErce | Sail ramoyal Soil Spread [Ha)
(Hah | ity | SHE LM R T ey thm’}
P 45 a o 2,90 Ik e 0.00 1# 0.00 sor | nar
Fag | 0.00 oun | aoe | oco | acu | oo T
P-ar 0.0 oo | 00 00 | aon .60 &40 a3
P43 2,06 nno | oao aor | oan 10 a.00 0.23
P4% | 000 gor | ooo | oon | ooo | uoo 1000 0.20
P.50) {0l 2.00 .0 0.00) 0.0G (.60 10,0 0.29
RS 04100 0o0 | 00 0o | 000 0.0 12.00 b 29
P 52 h.010) 000 | om 000 | oww .50 .00 023
r-53 00 Doz | Gao 000 | oo 200 8 00 0.23
[-G4 0.0 2 4 0.00 .00 .00 00 7 0y C.06
#_55 [0 oon | o000 00 000 00 2 0 005 |
TOTAL | 1772 | 12178 | 1om32 | 14176 | 3e7.02 | 5608 200 TIN
Tabkle 5.14
Summerised data for Top Soil Managament is given in
SI :
No. | Particular : FPH West & Fast _PB-NW
|7 | Tota! Area disturbed (Haj .72 38702 |
5 || Thickness of Top Soil Cover {m) _ 1.8 _ 1.5
2 volme of Tep Soil [Mm3) _ 11174 | &8053
4 | Cunrmancernenl of TiSo Removal Pt Pa
a .| Storage percd in Years = _ s |
§ | Roelwmed area through Spread (Hal . 10647 | 2001
L7 [ Thicknees of rop Soil in Recsimed Area (m | 1.33 | zao

3.3.10. Projected Production Plan/Calendar Program

The Pit-Wise planned production pregramme from PE Weat Juarry, PE East Guamy
and FE MNorh-West, is givan in Table 5.15, Calander Programme is gven in Table-5.15

1
-
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Table 315

Fit-Wice production programme [Coal in Mt
PE | ]_ .
PB Waxsl Cuarry Easi FE MW :
- .. —_— .. Quarry | | e —
Yeoar - i Suh Sub Sub | Total
PRI Bl R DALl IS I o ST poral”
i _ |West .y East R L. L LA i
T 4 | 1% | 234 U | 08 © 314 |
T yr ok | za Tqer| " sz 11 14 | . T e
™o L o12 3§ zow| a7 | 248 0 i T s
(e 19 35 35|12 @8 | a 05 i L s | 10
o vr L 1y | ae [es|eze o | a1 T 1
o | 4 18 Fis o] @ | e [ z 17 Sz | Az
pevr | mas |e7a| a5 tzes| 1 L8 | 3 T | 13
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e | s les| 19 [ [ e 3 1 13
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S B o e i Bt L
e 37 71 a1 T |
27 e ) ST et [ a7 [same! 2] 1 | 18
i?:f,'[rt“ ' _ ' s 115 ‘ 3 3 18
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5.%.11. Eguipment Requirement

5.3.1141 Cesign criteria

The desgn nrberia adopled = a3 Wollows.

«  Mumber of armual workng days - 330
v Kumber of shitts iday 1
«  Dwratina nf shift hours ' a2

The number of equipment has been caleulated o ihe bass of availabibly and
lilization nonms adopted (or coal mines by CMPOI and s presentad betow in
Table No 517 for shovels and dumpers.

Table 517
Morms of Equiprnent Availability and Utilization

| 3. No. ];_Egg_igmﬂnl_____ Availahility Utifizaticn
1 Bhovels Bl L SE% G1%
2! Dumpers ___ 6% | G0%-54%

5.3.11.2 CATEGORY OF EXCAVATION
Fallowing cakegones of excavation have been assumed.

by Tiops 50l Cat. |
i} Creorourden o9 Cat bl + S0%Catky
isi] Coal Cat. Nl

53413 PREDUCTIVITY OF EXCAVATORS

Proguclivily of excavalors i presenico in Tabla-5.18, Praductivaty of durrpers is

nepsantod in Table-3.19 -
Table 5.18
Productivity of excavators
gl Mo, | Description " Productivity (Mm3]
i AT 'Gw: REURDEN ' B '
[ 1 5 5ms Hydraulic shovel with 501 r-ETi_'l_.'f.dl.llT‘pi-‘r - 1.3

Mt ies gt RQR NG 39011/15)/2009.CPAM doted 77.09.10.

Fage v-41



Aewised Wfining Plan 115! Hewivion) —Prks Marasrdin Cool Block

Productivity (Mm3}

T -1mﬂ_l fydranlic showos with 1007 rear dum per 7.8
i 20 m3repe showel + ROIZOT 7 1 4018
oA 10 102 rapa showel + RO IZ0T n 208
| 5 A3m3 e showel + RO 20T 218
B COAl ' '
K B3md byd. showel s RD120T 7
| 2 45 mItvd showel +RDGOT 114
' m&aulic showel with BOT redr Sum per 1R

Table-5.19

Productivity of durmpers for Lead

Oferegt KM TEET O, AEM ZHKm | 3 K
Combinationr

rOKEm  4FEm 43 Fm

ROITOT « C.7524 | 05350 |DG6TE | 05161 D.4fius
A0 shown,

4322

o ey [ 05352

RO 20+ S01d | 42pa | 3815 | %674 | G214
10m3 rape shovel

RO 120 T+ 560 daay . 43 K1) a0%
4% m3 hyc. “
shiomal

My

H3

276 L

RDOOT + T2 TwaeT | 0603 fa1a71 | §oraas
4 931md 4howel :

01237

TR ER -

5.6m3 Fhydroals | Q2393 [ 01071 00782 | Q1623 |0 147
shawel  with &NT
r2ar dilmpoer

10m3  Hycraolic | G458 T 0O3TEE [ 02380 [ 02062 | noaFeT
sliwal with 12100
rear dumper i |

R

02055

0145

0.2335

The requircment of dumpers has besn worked based on tho anmsl workload,
deployment of equipment, lead agseszed from the stage pfan af pil nperations
for 15t to Sthoyr, 10th yo, | 20cth yr, 30th yro 40™ yr and (inal stanes aloeng wilh

dumping plan

Itis suggested tat the durnpers deplayed in coal and OB to a have suilabe
dump bodies far optimum utilisation of the dumper payload

3.3.11.4 Equipment selection for PR West and PB East Quarries.

The gea-mining conditions warranl that the eguipment deployed n partings
and coal tn alternale between [I“le ciral soaun and partln{;a Thua. in thio

E‘hﬂrph-r V- Minimg

ROFP No. 34011151 2009 -CPAM deted 37,009,
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process of solechon of mmng equipment. Two major equipment combinabons
have boon proposed. Oae Tor Top GB and Lhe other for the coal szams zo
the partings. i

20 cum Eleciric Rope Shovels operatieg with 170T-190T class ol durnpers
shall be deployed in Top OB and 10 curn ElectriciDiese! Hydraulc showel
hackhos operating with 1031207 class of dumpars 'in partngs and Coal The
gize has been decided to meel e twin objective of effeclive depldymant.
aptimal utilication of the equipment and at the same time keeping he fleat rize
tc manageable levels. This equipment s:7a shall also ofler a chaice from @
varigty of vandors during the procurement and facibtale better inventory
M NAgLrment

i the imitial years, the-mine shall be oponed by 10 cum hydradtc
shovel/backhoe working with 100-120 T rear dumpers. This 13 proposed, as
ttis combination sha!l have much smaller lead tme for deploymend.
Deployment ot 20 cum Electic: rapa shovols shall starl as 8000 as the load for
lop OB increases.

A part of the Top OB worklpad is alzo proposed 1o be kandled By 10 curm
hycdraulic shovelfbackhcs operating with 100-1207 rear darrpers. Thes has
bech done i years where there isnt epough consisient worklead for a
deployment of @ new 20 cum rope showel Thig gives fleutilty (o the
cparations and also ensures Better equiment ulilization.

it is also proposed o wark aut the thin seams/partings with lhe belp of high
capacity ripper dofers (310hp}

Equipment selection for PB NW Quarries.

The geo-mining conditions warrant ihat the eguipment doeoloyed in partings
and coal 1o alternate between the coal sean and partings. Thos, an the
pracess of selechon of mining cquipment, twg major equipment crmbinations
hawe been proposed. Dne for Top OB and e othar for the coal seams and
the parlings. -

-

10 cum Electric Roepo Shovels operatng with 1007 class of dumpers shall bo
doployed m Top OB and 5.5 curn Elaciric/Tiosct Hydradlic shovel backhoe
cperabng with 61 T class of dumpers in panings and Coal. The 570 bas been
decided to meat the ki objecttve of effective deploymeant, eptimal ulilizatron
of the aguiprnent and at the same time keeping the fleel size o manageable
levels This equiomernt sice shali alsn offer a chowws from A variety of vendors
during tha procerement and facilitate better invertory management.

by the initisl years, the mine shall be operecd by 35 cum hydraohs

Chapter V - Flinimg
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combination shall have much smgller lead time for deployment. Deploymcit
ol 10 cum Electric rope showels shall stard 351 s00n as the laad for lop OB
MCreaces,

A part of the Top OB workload s also proposed to be handled by 5.5 cum
hydraulis; shovelibackhoe operating with 80T rear dumpers. This has been
done in years whers there 1sn't cnough consislent workload for a deployment
of a new 10 cumn hydraudlic shovel. Thie gives flexibility to the operalions and
alzn onsures Delter equipmoent Wtilization,

iz alsn proposed 10 work out the thin searms/partings with tha help of high
capacity ripper dosers (4100p). These machines shall np the matenal, doze
to formn a heap to be handled by 10 cum froml end loaders with 100 T cass

CTrdumpers. Proposead .

5.3.11.6 Proposcd HEMM

Size of HEMK are minimum and may vary in size as per requirement of sile
conditions Proposed list ol HEMM is given in Takle 5.20.

Tabla 5,20
Proposed lisl of HEMM FOR PB WEST 4AND PB EAST

PB WEST ARD EAST I PB-NW
| _
. Llze
Sl . Siza Sl .
No, Equipment fcapacity Hos, Ho. Bl | paieet J'v:ap;lac:n Mos_
|
- coaL
ezl Hydroulie
1 Elec. Hydranls shael 35 m:? ] ) Sl wal S5&m? ?
Barknoe atachment
2 Fieat Darn e L A0-60 T2 7 M 2 | Rear Dumnpers BT 148
| 3. REHDM 16D nrn 15 2 | RBH Gl {Elkcincy | 160 mm 2
. ) ! Dozer wiih Ripprer
4 Track Nozet ARG 15 4 : attachments 410 HP 2_
g Back howr hyd shovel 28m' | 6 WM 5 Wheel Dozer 4101IP 1 |
. . . onl Tippers [Coal
5] 'I.I".lia?_un drill oomm 3 N ] ﬁ Eh::dﬂ _E‘.ﬂT 23
B TOF GRIPATING/INTERBEURDEN
1 Bl Eope Shovel Al 7 - Hypdrauls: Sheire] 5 md 3
z Elec Rope Shevet 10 m? 3 2 Hydraulic Shovel 1 1km’ 3
Elec Hydraulic shewel 3 LE 3 H&ar [.‘rurnuur BT ]
. . A 7 P ot
. - .3 = 1y
Chapter V - Mining 2 aHJW KU gl ERLEE
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N _ PBWEST AND EAST  PB-NW 1
5t Siz Slae
"n' Eruipmeant rcapa.:it;.' Equipement fcapacil ~ Nes
Y
5 Rear Dump 1701901 T TFear umper _ ool | A
L Rear Dumpur 120150 T REH [l [Eveciric) 20 mim 3
. . . i wilh npper "
T | FIEH Drill 3 250 ram aftarhments a10 HP L]
. Dyazer with rippest
E'._ REH Dl 16Umm arttachmants 550HE 1
1 Track Dozer 310 b _
COMMON (AUXILIARY EQUIFMENT
i ] : | Watar Spinklsr '
1 | Crozer walh Rupper S10 kv pwie spiay Syslem) TIEL i 2
' e Trutk Moonied OFH | 100- '
ey Iy VL 1
_2. _ Mnlar Gr.?m_,r _.213.:_&:'1'-_ Orf S 1
; Mobile Rough .
[ Jd
4 | Whee' Loader &m Terrain Lrane T 1
4 | Criosel crane T3l R.T. Crane anT 1
£ | Hwd. Rough Wman Srane 0T | BT, Crane a7
£ | Hyd. Rowyh 1efram crane 127 F.E Loadar 0 Cum
' Hydraulic showel 1222
7 | Desel Hyd, Prkup Crana AT walh Backhoe rn3. 1
(Mesel) )
& | wheset Dozar 2511 W Y en crall 100-
B . . ] 120mme |
o | YWaler Sarinkler 28kL | [hrsel Broveser L 1
0 1 Tyre ranmdler Rock Breaker 1
______ F'!r_E Tunl:l-r;:r” T :____ _ ]
| o . abde Handler 1
R Tyre Haneller 1
Tipping frucks 0] L
Mairnenance Wan o
i Heawy Cuty T owsirg)
| | Inch R J_1__ ]
Haul Raad Equipment
} 1 | Crrador Y2 HR 2
- WVihralory L
i
| ) i COIMpIEC EJ_TH_ ]
| , 3 | Whesl Doser aspp |1 |
Reclamaligh
| 1 17 E Loader om! [ 1
| _ _— | — . -
: Water S5k lrr
| | LZL/ 2_ | {waides speay system) ahl ‘ ¢
~  Chapter V. Mining S T
N MiGH
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EAM; i:.;'lfx-nhfned peactl BOP No, 340111 15),2009.CPAM doted I7.082 10
& aagn % U
e, 2SO En I E TR
foamslny of sl L B Fage W-45



ey

Arvised Mining Plan {15t Rewvesign) —Paksl Barwedih Coal Bluck

PB WEST AND EAST FB-NW ]
- | .
Sl Eoust ' Size Equi i Size | n
N, [=[FIT=Tral: Ty J:-‘.'cptll:itf guiprrignt cal;:l:u.‘. o5,
F T Kear Cumper 507 T 4
Dhozar fwdih rigaer
-"'*.|1i!chrr|1::r!l:| AILHR 1
N Farm Trach/racior 1
wilh Ircfley
In the: initial bwo years of mining operation of PB East quarry, separale set of
smaller aquipment are proposed. After complelion of the_said period hese
equipment shall be disposad of suitably. The proposed st of majar equiprment >
are mentioned in Table 5.21. ~
Proposed list of HEMM FOR PB EAST FOR INITIAL TWO YEARS 8
Table 5.2 y
Sl No . Equipmeant Type Cizo/Cap [ Population | -’
1 Showe| AGTum 3 )
2 Ouraiper ) 1 AT J0
K; Coger N ) 320 Hy _ 3 R
4 Crilf Machine : 160 mum 3
& Gradar ] 145 Hp 1
RE Walor sprinkter JBRL_ | P
The size and the squipment ndicated above may vary depending upon their A
markel availability and wechnology upgaradtion, )
3.3.12. Annual Capagity and Life of Quarry . =
wl
The lile of the PB OCP is eslimated as 52 yoars. Mo construction period 1s v
congidered. PE-MW guamy shall commence mining operalion on 4th WA, )
Afler 39 year peak capacity of mina shall be 3 MTPA and shall be limited 1o
extraction of coal of hamigr,
Annual peak capeity and life quamywisc and for PE ming is given in Table
522
Table 5. 22 '
Annual Capacity and Life of Quarry _
sl ' Capacity 4
Mo. | Quarry From _ To | Life {MTPA} .
t | PE-West F-1 P-77 22 | s ;
_Z | PB-Eastinilial __ | BT Pz | _ 2 ™ )
Lhopter V - Mining ' )
A
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3 iPREssilaer f o P2s 1 P |18 19
PR S = T pr2 48 3
| PB Mind f-1 | P52 | S52 18

%.3.13. Gtuarry Drainage

5.3.13.1 Quarry Dewalerng

sufficient numhbers of inpit sUMAps as requircd PB West and East uarry
and all necossary nopit drainage channels o facititate pit Jewateing o comply
with the wwater Management Plan A suitable number of large @ining pUMPS
(zome maunted on pantouns) chul ensure adequate capacily 1o pump water
from the mirg during and after the -munasoon” season, The mine shall be £0
designed that 1 allows all weater falling on the working Areas (O be cirected to
majar sumps locatad sirategically al the bollim of each pit, During very high
rainfall pericds production focus shall b on the drigr upper bonches.

Sufficient tamporary and perrnansnt inpit and axpit ppawark and Jrainage
channels shall be provided for ko ensure arkequate dewalering £an takso place
hoth during and afler ine monsoon penod.  Annual planning shall @nsure that
mening from Iower Benchos iz minimiged durng the monsoon S that
asruptions to production due o Mooded lower areas of the pit can be
minimiged alse, Time o dewater fne kwer areas of the pil during and after the
Monsonn Season 15 dllowed for inthe mine plan. Lower areas of the ming shatl

“ he muned during the dryer manlhs

5 7,13.2 Waler Managemant Plan

The man areas of water managenent in the Quarry shall be:-
- sudace water flow around the mine thraugh Garand Drang
. In it aceunuigtion caused by intense raanfall during the monzonn
spason and plans for managing {hiz rainfall by uliksing surmps,
diversicn ditches ard pumps.
= o Groundwater flow into e pit and the construction, maintenancd N
- aperation of mine deasleing plant to handls this groundwater.
= MNon potable water reguired for construction” and mining services
around the mine site mcluding fire protection.
. Paotable waler required for drinking pUrposes at beth tha ming site
and ithe colony.
. Discharge of decanted water nto the seasonal sireams which
traverse the mimog lease,

5.3.13%.3 Surface Watcr Florw -{ . . et

Chopter V' - Afining
RO Mo, 3401 1A 15}/ 2009-CRAM deted ZF.09, I

Page V-A7



ke

Bo e fdeming Piar (1t fleweaion | —Fukei Barwedir Conl Block

Chapier V¥ - Mining

MTPLC had appointed Central Water and Fower Rezearch Station [CMWPRS),
Fime for conducting an area-dranage study, As recommende by CWPR=,
I central nallsh fiowing acrass PB Bluck, shall be Iapped at the nathern
Boundary of the block to lransfer the Fow 10 the easicm and waostern nallas
through diversion canals

wWater dlew [rom this canal s directed towards both b Latharea Mallah and
Hardara {Pakwa) Mallah. Atdibonally collecior and diversion drains shall be
consirscted around the outside of the pit, predominantly along the base of the
wasle dumps to intarcept over tand flow and wator shed from the waste
dumps. This caplured water shall be diverted wa (ho drains and sedimeni
ponds to existing mallahs to take the water awsay from the mine. all collection
and diversion draing shall be bundad lo increase drain capacity. Tha alignmean|
af the priposed canal and layaut of these draing amd secdiment ponds are
shown in the “Suface Masler Plan”

‘aarland drains all argund the perphery of the excavalion zane shall he dug
wilh lhe help of low capacity backhoe, This dgarland dran shall he connected
to nearest natural nala. Such ganand dranz and their inter-connection st
o2 &yver =hifling and tmhned. Freferably, 2m wide and 1m doep cross 2eclion
is presumed 1O canny rain water %o the nearest natural drainage.

Adequale sump capacity to cater to the ground water seepage and direct
rainfall water dunng rainy season shall be croated @l alf point of hme in 1he
reine fite. Addittonal water shall be dewalered with (e help of pump installed
near sump at elevatad location, Pipe ranges shall discharge water to the
zeftling lank on the aurface In the salfling fank/pond clear water shall b
fumped 1o nearest natural nala.

Fur kecping the working facs and benchos during monsoon seasan, henches
shall b mildly sloped 1oward sump seddip side to allow water 1o percalate at
the boltom most coal benches and finally lead 1o sunip. Digseal oporate faoo
sl and slurry puimps shall be installed for gecasional renrtng for drying up
faces.

Furmp out water from the mine #hall bt brought 1o the setthng pond Incalad by
the: merrth of KhoraiLathorea Mala (A Furrows suitable Lo arrest the siltation if
any bedore finally pumping the clean water to nala. Seftling pand $hall be 2m
(apprax.) deep and arcund which bund shall be erecled. Sefilng pond
measunng approx 1 Ha shall ke sloped southward to facilitate nalural flow nf
water.

Drained mine water as explained above shall be carmed 10 Lathorwa nala
which tinally mects Ghagra rver on south gide of the block.

RQF No. 34011/ 158 2009-CERAR dotad 27.05. 10
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5.2.12.4 In plt Storm water from Monsoon ralnfall
1
\n it storm water runoeff shall be intercemed at warious Buils wlhin the
mits ko mnimise the amount of waler reaching 1he base of tne it Thiz
shall involve 1he falkowing sysbem:

" Burd walls at specified \evels within the pe 10 crealr a2 muthlewcl seres
ot smail holding dams :

- Comssponding hench drains for intercention of surface and groand
waler flow and its subscaquent diversion 10 halding dams

. High volums discharge pumps at each holding dam fevel to dischame
collected storm water. These shall be oo an awlgmatic start float
Sy ELGM.

5.3.13.5 Groundwater Flows |

Groundwatar shall ba contrivied by 1he installaticn of Aewalenng wells along
the perimeter of lhe pit which ghall intercept groundwater flow and rechice the

sk of ewceshe flows into the pit. The dewatenng sysiem shalt e
progressive and shall be krought on in stages as the ming develops, The
systern sha!l utibse 100 mm dameter s uhrnersite oumps in 158 mm dmelor
EVC well sereens and casing and the wells shall be at approximately 150 m
CEntres.

The details of ke groundwater ciesvotering syslem shall b refined on Lhe
hasis of data collected from specialised pump tests to be conducten along the
northem pit limit of the West Quarry {Letween Ihe proposed canal and the pit
lirmty. 10 addition, groundwater menilonng boreholes shall be establshed at
R0 M centres 1o colleat dala on o continuous Dass. which shall e used along
with gesterhnical montoring systeims to assess slope statnlly pardmeters on
a c:cujtunual bass

5 3 11.6 Non Potable Water Requirermnents
-

Watcr from the dewaterng wells shall be piped 0@ waler storagofacny. From
here the veater shall be piped to various locations around 1he mine site for use
‘n construction, dust soppressien at the mine and coal handiing  plant,
seweracr system at the mine infrastruciire and Cotony, groen belt irrigaticn,
fire protectivn and for miscellansaus washing pUrROSES.

5.3.13.7 Potable Water Reguiremants

o Winter fram the storags facility shall be piped to 2 waler reakment plant o

producea potalie waler This watet shall then be piped around the mime e
infrasiructere and o the Calony. Gorewell shall slsn be dobled to meet

thapicr V- Mining
RGP No. 340134115}/ 2008-CPAM dated 2 7.0 11T
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requirernent of danking walcr and waler requircment during cansbruciion
srage. |

+.3.13.8 Discharged Waler

Excess water from the mine shall be discharged into the geabing nallahs via
anciment Ponds. The gonds shall Be 300m = 300m with 3 depsh of 1 5 1o 2.0
meties and mierngl bunding bo santrol Bow meveront

32.3.13.8 Pumpirng of Mine Water

Ter bW - Ainun

Chep.

The pumping system has heen planned separataly for each pit considering
sfltancous working. Mine has beon planncd in such A way that working
faces and haul road shatll rormain dry as far as possicle. Layout aof quarry
prowvides suitable gradient along guarry flonr and benches 10 Tavilitate self
drainage of water o lowest level of CHUETTY.

Propor drains shall be dug along both sides of haul mad 1o keep the el roads
dry. Main sump at the lowest-point of quarny shall hawe suffroient sapacihy 1o
accommcdale enlire imake of water,

Waler accumulated in the sump shall b pumnped ot of the mine at suitabie
point s that it drams away 1o canal and ta Mam Biver suitable sedimentation
tank shall be made whare quarry ‘waker shall be discharged and then after
proper sedimentation, water shall flow o the nalkahs, Pumping requiremcnt
has been assesacd on the hagis of.

(i} Mebeorolageal data from nearky area cancerming maximum rainfall.

(i) Catchment aica and depth of quArry.

Assuming 20 hours af pumpén_Lj and six days to pump out the total water, the -

required pumping rate shall be 7726 cumdhr, selecting S40m3fhr puimps, the
FRGUIFEMENE 15 45 given below Iritizlty AQ m Gead pumps shall be used for
pumiping cut water from main Surmp, As he quarries advance an dip side
st Fead pumpes shall be replaced by Figher head pumps.

a) Malm Pumps 160 Ips < 60 to 300 m head]: Conmplete with 5.6 KW
AGLKW electricals and starters.4% Fump sets wilth electricals 1o bc
kent as standby for emergency.

By Drescl operating Pumps:

a BOlzs X G0 m heac
= 35 lps X A0 n head

ROP No. 3407 3,/15)£2000-CPAM doted 27.09. 10,
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c) Face purnps 11 Ips X 30 m head

d1 Pipes: Sufficienl length of pipes of cha 406 mrm, 300 mem. 21% rm and
100 mm have been envisaged Tor above pumps depending upan
capacityolpumps.

Chapter V - Minimg
RGP Mo, 34011711 5)/2609-CRAM dated 27.08.10.

Page Y-51



=
5.4.1

Reyvised Wdining Plun (Tst Reviceon)  Poke Boowsath Sog! Bk

CONCEPTUAL UNDERGROUND MINING

Pakri-Barwadih (PB) Block has been dwided into two portions, onc tor opencas
upla o depth of 300 meters for deepsst Scam, Seam-l and the other for
urderground mining. Mo underground miring shall be carmicd out N the PB-NW
and FE-East as all the seams are extracted by opencast working, Thickness of
rmining bivck Batween foors of Buttern mast seam to roof of top most seam variss
fram aboul 120 m 10 aboul 170 m, auerage being aboul 140 m, The maximum
depth of the Pakri-Barwadih block 1= aboul 600 m Thus, the mining depth of
oroposed underground mining shall vary from abaul 460 m to 600 m. Such A
prepeity 5 deally approached by an incline for coal raising and lwo shafis for
ventilation and man and material transport, However. an mcline thraugh quarry
botteny is neotl possible as this chall provent oe &l least greatke limil back filking of
aver-burden in the worked out quarny and hence underground mines shall be
develeped through shafts only.

As per Geological data available, the undeigreund area of the Pakir-Barwadih
Hock containg about 728 millions tones (M) of coal reserves cut of which ntly
108 ML are 'Proved” and batance are ‘indicated” This calls for detailed exploration
aned formufation of genlogical repen before acting oncented Project is prepared.
The detailed exploralion programme for this area bies alrzady boon diseusscd
tlzéwhere in the documeant, Deailed exploration shall be completed before start
of actual dumping operations over Lhdlerground area. The time frame for
exploration and exproitation of underground area and submission of mining plan
for the: same is given below. )

Zem date of Conimwencement af exploratian work for the area - from Lhe
commencement of opencasl minng oporations.  Commencement of rrining
Gherabons shall be reckoned from commencoment of shaft sinking. Schedule of
commertcement i given in Takle 5.23.

Table 5.23

Schedula of Commencement PB {UG)
ST TActivity . R B
schadule

i - Detailed explorabion of {he aiderground area | 4 years

5 | brepsTaton ol GTL — ——— e
'3 -mﬁ Shudres and Clearances ST i ',fe.}fm o
4 J Peeparaticn and apgicrl of Mning Flan from MOG 5 1 paar o

y i'ﬁ'érzn'mén:enﬁﬁ ot minirg operations S 1 veans

- e 1 o — an [ “rm AT ..
" . - .

............ e e . . et e
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YT | Tota! tims

40 years |

Triz chapter, thercfore, doals with anly 8 conceptual approach (oo cxploitation of
1 deposit through uniderground rmring. 1t may. howeyver, be mentioned here that

puplotation and delaled mine planning activily

arc so timed and oxacuied that it

shouldl e possible to start underground nmine tlevaloprnenk achvity al the earhiest.
This 15 NoCeEsSAry betalse uncherground mine development work, namely shaft

zsinking pit-botiom. winding arrangenents, pump house and =

v, horizon

developmenl and finally development of production panels take a long time,

5 4.2 Tentative Calendar Program:

Considering the praduction frum area beyond 200 m depth kne 1e. resens amenable
1o underground mining & projected production plan s summarnsed in Table 5.24.

Table 5.24
Projected production plan
| LG miming (Projecled) Cumulativa
Year i ] -
o T o i
BT TR 'i_“ NG 55 T
e S - T 4y
Ty T 5.
T rw ) e - TTar
vy 16 v2n
—ewm [ ac 4015 ]
Taewr | 16 48 3
wve . __ % w3
S5 YL AF ad.J
et R a5 G083 B
T aderr o a
v T 7T Tae V3R.3
T T 141 4
© Tnaewe BT ja5 & T
|

543 Mine development

Chopler \ - Rireng
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Chapter V¥ - Mining

The underground mireng area shall be developed through two pars of shalils, one
pair for the Westarn sectar and the other for the Central sector of the Block (thern
heing practicafly no area in the Egstern seclor for coal of depth al mor than 300
Mining from surface for development of a separale underground mine). These
afalts shall be at least 400 m away from overburden durmps 3 ensure that
infrastructure created near the shaft is nat affecled Ly any accidenlal slide of
dumps. Shafts shafl be sunk up-lo a depth of sboul 430 m with landing
Aarravgemetts al about 400 meter Irom sufamos.

From each shafl, bao level cross-measura madways (in Tacl rmarginaty ristr) for
drainage of water 1o shaft shall he driven o toueh initially the top-most seam bt
bater on to ail seams as need arises, There shall thus be hwo main intakes and
Paa amann retums. Thereafter. all devetopment shall be in coal. At shafl bottom,
the: fallowing facifities shall be dewsloped in stone and shall serve all the scarns
throughout the life of the mine:

Furmp house and Surmp :

Sub-station both at downcast (DG} shatt

Skip loading arrangemants at upcast{UC) shaft,

130-200 t coal surge bunker before skip loading srrangaments.

il L LN

The upcast shaft shall be suilably covered g pressent short-circuiting of air. Thes
shall shall ba connectad 1w main mine exhavst fans (e 1n number-one warking,
one stand-by} thraugh a fan-drift.

The upcasi shafl shall be ecuipped with 15-lonne skip winding syslem with
gutomatc loading of coal at shafl-bottodr and automatic unfpading of coal at shaf-
top. The winding cycle shail be of about two minutes capable of giving 30 cyvoles
per hour, Arrangements =hall be made for man-wirding i skip shaft in case of
SMEMENCY.

The downcast shall be equipped with cages for man and material winding,

Both winding systoms shall ba eperated through ground mounted Koepe wingers.
=hafts shall be equipped with riyicd gquides for smonth vandma of skips and cages.
Hoth shafie shall bo of 6.5 mdia, finished and shall he ahout 50 M apart.

For inthal develupment both shafts shall have temporary headgoears and winders
equipped with cage and mine car systems. Once facilities i rock Are devcloped,
permanent-winding faciities shall be instalied as mentioned gbowye

Up-ast and down-cast shafts shall be connerted orly throwgh one gallery in
slone 0 restrict short circuiting of mine gir. Development faces shall maingy be
ventifated by auxiliary fans and Wwbing. '

RO oo 300 1715 F008-CPAM doted 2 7.040 10,
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b 4.4

Chepter I - Mming

For stone work, compressed @ shall be supphed from compressors instatleed on
cuface supplying compressed air to working feroes thimugh pipes ard houses
Side dizcharge loaders of ahout 2 e huckel capacily, shall be wacd for loading
blasied rock in mine cars. On suriaces, these cars shall o taken to a tippler frarr
where a curweyor shall take the muck or e mined mck to o bunker lor loadmg
dump trucks, for dumping vhe mined ok in everburden dump of the onencast
T M

Al workings in rock shalk be rock-balted and gunilcg. Arches of wall-girder
support shall be provided only whee found nocessany.

ro underaround warkng shall be permitled withr 60 m of worked oul pencast
pine. bws maielaining minimum G0 m solid barrier between undergrournd and
pprncast as this 15 NECESSA0Y ON safaty conzideralinn.

Davelopment in coal

Orice the four crose-measure roadways of 400 m horizen ouch coal sgam resl
of the mine develpenent shall be in coal. Caams shall be developed and
extiacled top dewnwartds, Two main irtakns and bwo man return air roadways
ahall ba dovelopad on botk sies of cross-measurt: roadways. Thus. Inere shall
be a sot of foue mam madways lor eash seam Or esch group af seams. Fror.
these roadways, panels shall be develaped on nse and dip-side. Scheme af
develppmert is shownin fig. 15 2. Zolid bamier shall Le o betwecn a panel sne
main trunk roadways. Return and ntake roadways shall be vannecled at as few
places as possible o reduls the rumber of stoponas and o prevent leakafe.
Devclopmen: shall be done wilh the hele of sidn- digchargs loaders and
comeyars, which shall initially load mine cars but later cn skin loadnry corveyor.
2 5t capacity ming cars shall be used fur develd prrgnt befure all coneeyor system
iz osiablished.

Main trunk roadways shall be 4 & mowira, roul-hodted. Centre to centre distance
hetween roadways shal 48 m. Panel developmant ernanatng fiom these trunk
roadways shall be according 1o the final method of coal extracticn Heighit ot trur
roadways shall be egual to searn ihickness or 2 rnazirrurr of 3 m. There 2hatl he
onty one zet of trunk roadways for each group of seams. If any seam has top.
mddle and battorn sectons, trunk roadways for hem shall only be one s in
leealcd a suitable horizon. Similarly it any Wi seanes have less tharm 9 m paning
hatween them, trunk roadways shall cnly ben ong ot therm enby.

bain tronk return aic and intake air roadways shall Fave a5 few conneclions as
possible, VWhen nol in use, thesea inter-conneclions shall b cut off by stoppings
CIne lakn-ainyay shall be used for conmeyars and travelhng the ot o for matenal

supply rail track acuipped with andless hiaLkEge e Y

e

ROP Noo 3401 14 15)2003- CeAM dated 27.09.10.
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Each seam shall have its own simall suntp and pumipng station which shal EHIFTI
water b main sump of the mine. |

Ming development includes:

1. Working in steno as shown in the area bound Ly dotted line.

2 Shafts 4 nos. of cirs-measure drifts, sub-stafion, Funy house, sump.
skip daft. bunkcr, skip loading arrangements are in stone and for al
seams. AN pther develupmont is 10 coal seam.

3. Seams are exiracted lop downwards,

4.{-0al transport 15 thmugh ball in intake gacept from main inlake 1o skip
loading station which is m reture

S.5eams are tauched by cross-measure drifts 4 nos — Zintake 2 rotorres

77 BuInitial develapment shall be theough cages, mme-cars and haulagos

546 Method of ¢oal axtraction

There: ara basically threa methods of underground coal extractions. -
1. Board and pillar

2. Reom and Piltar. amed

3. Longgwall.

Marmally for such deep mines a5 in His cose Powerod Suppcrt Longwall is the
Approprate method of coat exdraction provided the depasit iz near unifenm and
ool 15 Act hard to cave. It the seam thickness vanes consderably, more them
ahe w2l of powered support are needed 9 cover the entirg property. Even for one
panel, double lelescopic powered SUPRGASs may e required to cover the antire
scam lhckness variation. Such Supports are very costly The Jeclogcsl data
available indicaled that #ach scam has considerable thickness varialion.

Coming lo geclogica! stru-:;mrn in {he undorground area, the same is wetl o ba
confirmed by detailed exploration as the area sty contains “Indicated
reserves’. There are a large number of faulls in the opencast area and if sirmlar
struchure is considered for dip-side wnderground area, Turmation of long panals
{an essential requiemen: of powercd suppart longeall] far 150 to 200 m long face
shall not be possibly,

Further, geglugical inlormation has revesled that root rocks are very hard in
rture and o cave them propesty heavy tluby and costly supponts shall be needed
and yet cawng may not be praper and regular withoul blasting in goaf,

Far the reasons menticned aboye longwall - Technoloqy is ruled out for coal
exirachon.

——a - . hmmmm——— . e - : —_—— s

Iff'l-l‘!pte.l" lr - Mr'ning'
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5.4.7

Caming to Room and Pllar sysiem al mining seam gradient is a bollle hesch here.
Gradient of seams is irdicated a5 1indtolins (100 10 150 b This rules out use
of shuttl cars with continuous miners. 152 of sontinuas haulage with Conbnlous
riner is a peesibility bul ths technology has not yet been trieed in Imdia and is not
widely pracliced even in those countrics. which extansively use Roam and Pillar
syslem of mimng. Further this zyslem cannnt efectively axtract coal Irom seams
1hat are mare tnan 4.5m thick. As par geclegcal information available cul of gver
(12} twelve minealle cozk seams and twenity (201 coal sections these (including
top, middle, bottom top and middiz, middle and botlam, and okl cormbined
sections etc.), as many as 15 have coal thickness more han 5 moin different
areas. Such a <depost canncl be efficently worked by Room and Fillar
lechnclogy.

We thus have no alternative but to odopt Board and Pilar and Sallery Blasting
(which s @ variation of Board and Pillary methods for this property. However deep
properties like the area in questinn, require high output and high productivily. This
can be achieved by using highar ranacity side discharge loaders, unaversal
drilling machings (Both for rool holling and Yo ahtan longer pull per blast by long

hele drilling and by mechanzaticn of support system in pillar cxiraction.

Sequence of extraction shatl be as follows -

If fwo seams have & parting of loss than 3m betweaen them e thicker seams
ahall ba workad and the trinner shall be lefl -k unused.

If parling belwoon lw S2arms iz 1 1a & m both seams shall be developed ared
exiracted simultansously. _ :
If parling betwesn two sEaMS 15 MO tan & m upper scams =hall first be
extracted.

Al seams shall be extracted by caving,

Thickness less than 1 5m shall not be worked.

Seams of 1hickness 1.5 to 4.0 shall be audracted by Shee and Rit (3R} melhod
and of Imckness more thar ¢ m by Biasting Gallery {BG} mathod.

Panal Size

Sinve the depth of opencast mine shall be an0m fromn sudace Tor the loveer most
= egema, i theunderground mine lhe Upper- $Gams in some area shall have depth
lass than 300m depth. For arca of depth less then 240m panels shall have 3 fevel
galleries and 8 pillars of size 0.5 x#0.5m centre W@ centre with 4 2m wird &
gallories, Panet shall ag long a3 prssible. For long panels syslem of sub-paneling
shall be adopted, if required. For dunng otraetiaon slage.

For depths between 240 and 360mM 4 panel shall be of 7 level and & prllars of size
af 305 % 395 centre 10 aontre, :

Chopfer ¥ - Mining

ROF M. 3401 1/{15}/2008-CPAM dated Froain
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4.4.9

For deplhs bevond 360 m 2 panel shall have § leval andt o pillars of si2ze 45m
d5m m cenlre o conkra,

Tho above is as por requiremcnts of Coal Mines Requlahon. 89, However it g
proposed 10 gpproach Drectorate Genersl of Mines Safety fo permit pllars of
Factor of safsty 2.5 as il has been scientifically esty blishod that pillzr of Factor of
safety 2 and more have long leam stabibty, f the proposalis acceplod by DGMS,
millar size can e much smaller than presenily reqeuired undar Law, With smaller
millars there shall be more number of faces and depillanng shall also ba faciitated.

Fach panel shall be equipped with 3 sile-discharge loaders (S0Ls) 2m? bucket
capacily, 3 universal drilling Machines {UDMs) and at least 3 face CONwEyors, 2
Qatherng conveyars and ong gals conyeyor,

I Grcer to improve percentage of extraction and to reduce numer of sloppang,
this solid barier shall be left bebwecn panets. Thickness of sush barricr shalt be
scignlifically determined. '

Mine Qutput

O ant gverage a panel wilth 3 S00Ls [2m? buckel capacity) shall geee a production
of B0 lonnes per day. Such ten pancls shall be worked at 5 time, six in upper
aedms and 4 in the lower seams Where BEG method shall be worked, SOLs shall
have remote contralled Factlity. The projected imine autput is thus 6000 tonnes per
day.

Total Qutput

With working of bwe underground imines, each Praducing GOCY tannas par day the:
total annuad aulput works out to 2.6 million tonnes a vear Gorgidering 00 working
days ina year.

3.4.10 Caal Disposal

tnitiahy. skips of & mine shall unlead coal o a small bunkor which shall load =
corwveyar. This conveyor shail camy cosl 1o 200 T Capdcity overhezd bunkers for
truck transport of coal 1o railway siding of the opencast mine. Latar UM, a SOnVeyrr
shall be nstalled an suface 10 take coal from 200 T bunker ta a 1000 T Lnker
al A point ceniral to both vnderground mines. Similar facilites shall be created for
1he second underground mine  From two close by 4000 T bunkers 3 COMVEYT,
which shall be 1aid on the leveled of over.bunker of western sector opencast ming .
shalf camy coal to main bunker of epencast mine for rail movemeont of coal.

3.4.1% Environment protaction

"

I1 & mull —sear mining situatsn lwo fackors nesd spacial Attenticr. Fhey arc

1. Risx ol underground fire, nd I TS

ROF No. 3807 1/(15)/2009 CRAM dated 27.09 14,
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Clrrpler ¥ - Mining

2. bioavy subsidence on surze.

Thesa sroblems shall be tEokhed n folloping manner.

A, Urderground Fire

Solid soal bariers shall be left between panels so that problem af one panel is
contained within tha same. Wheraver required [due 1o incubation  penod
consderations) sub-paneling shall be dene.

Working panels shall hawve minimum connechons with iunk roadways 5o thal they
can be isalated quickly in case of five.

Autamatic rmanitonng system shall be in=talled at stralegic poinls underground to
giver audio-wisual alarm in contral rocm on surface fos abnatral nse in values of
0, GHa and lemperature

8. Damage to serface

Zince the underground mine area 13 yel 1o b covercd by delailed exploration,
panel layouls. exacl thickness aof coal extrachion and subsidence due 1o such

extraction cannol be projected at this stage.

QL '\.-_'I"\."\.

ROP Mo, 390117115}/ 2003 CPAN doted 2r.of id,
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CHAPTER VI

MANPOWER, SAFETY AND
SUPERVISION

-

w¢d-.g$M_ -—._—._J‘M - A @ SEm WE == == SR =




»

-

BRI e Tl

—



i

'

e

L.

Revived Mining Biar (Tt Revianl —=Fakn Soraadih Cool Block

6.1
6.1.1

6.1.2

B.1.2

6.1.4

INTRGDUCTION

Fs

CHAFTER vl

MANPOWER, SAFETY AND SUPERVISION

4
1

Lite of the ming =hall be approximaloly 58 years as par the calenda
programme  Besides maintaining large fleet of TIEMM and  ancillary
couipment, there is need to employ suthcisnl manpotet to improve aearad
avadlabimputlization of lhe mining cquipment | exdraction transportation &
despalch of coal, admimstraticn & welfare of the personnal employed, for
safe and economic explotation of minerst The manpower has Deen
prowided fo achicwe the above objochive.

Requisite manpowsr i provided for PB West and FE MW quarry.
Manpower- proposed for PE Morth West guamy shall be utilized for
managing the affairs of PE Nodh Wesl guarry cxclusively. As already
explained in Chapler-5 PB Easl quarry shail be aperatzd n hwn distincl
phases 1he: first phagse shall tast tor imbal twee years while he second phase
shall commence [rorm 25M vear Gl end of lite of quarny.

In the second ohase of PE Easl Quarry manpower proposed Ior PE Wesl
Dairy shall be utilized for managing fhe alfairs of PE Fast Quarry
progressively, cormaensurate with the fall & rise of production frem Vyest
Quarry and East Quamy respeclively. Inihe first phase of PE East Carny
separale sel of manpower 15 propgsed for managing the affairs of FB East
Chuarry. At e corclusion of first phase of PB East Quarry the proposed
manpower $hall b suilably deployad by MPPC 0 ds establishmens

For the comman Infrastruciure and ancillary Taciltes [Explaned in Chapter-
Il separates flest of manpower shall be provided which shall sarse the
pumpose of managing comman atfars of guarriss

Marpower planning ang scheduling has been dene in compliance with
Mine Act 1952, Mire Rules 1955 Cpal Ming Regulation 1857, Mipe
Vocational Traimng Rules 1966 and &l mhor rulgsand regulations applisd
ur Indian Goal Mines. apart from complisace 1o the dirgctives/circulars
issucd by DGMS (Directorale Genedat of Ming Salely) issued time to time,

Abiding by the afaramentioned statutes organusation chart for the mne shaill
be drawn The posilions of sletutory manpowsr such as Mine Manager
Assistant Mime Manager, Safety Officer. Labour Officer. Wellare Officor,
ol Manager, mine allials, workman inspeclors, Sugervizors, sotoof
competent porscns el have heen clearly identiicd and shall be deployed

in conculation with OGMS  Cualifyng sequirement shall be drawn up and -

HOP Mo, 340114 (15 2005-CRANM deted 27,0210,
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6.1.5

suigbly gualificd and experenced persons wherever warranted shall he
deployed N lhe post 1o ensure adeguate managernenl. coniral e

5 LIZIE My SE . ,

Potential of lozalfregicnal personnel shall be cxplored preferably land
Insers who shall be recruited in unskiked. semi-skiled, offire assistant or
similar calegones. These personnel will need training and onentation
bofore project stars. Besides some | T gualfied young people from the
region can be recruited for aperation and maintenance joh of plant and
machineties afler proper training The employment of local peopie in
primary and secondany sectars of project shall upgrade the prosserity of the
regron. Skilled and highly skilled personnel shall also be required who shall
Bo recruited as per NTEPC appaintmoent and recruiiment nonms

61,6 The required manpower 15 categerised broadly m four differcnt categories,

al Suepervision
b Qperation

t} Maintcnanos
Al Other servicns

Feollvwing are Lhe difercnl cateqories of Seperviscry manpower:

ay Management

b Crperations

c) Human Rescource

d) Fired Planl

£1 Fmanco and Procureiment
' Technical Sorvices

Additional statotory manpower will be educied wheraver reguired by DGMS.

—_

6.1.7 As per the prevailing indusirial praclices, the Positions mandated by DGSMS

are gvenon Table 6.1,

REOE Mo, 240117 {15]/2009-C PAM doted 27.03,10,
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TABLE 6.1
Statutory Persens
. ._Head Catsgary Statutary {DGMS]
hanagerncnt Gencral Manager ~ Agent _
Management Manager - Mine Operation Mine Manzger
KManagement Manager - Mantenanco Colhary Cngineer
Cperatinns Depuvy Manager - Safety Safely Offiver .
HE & Admin IR Officed _ Walfarc Officer
HF & Admin Tr.aarjnnn_:_: and Development Trairing Officer
I . Manzager . .
Fixed Plant Figed Plant Manager -CHP Cofiery Engmeer CHE

6.2 Requirgment of Man Power

6.2.1 Requirerment of Departmental Manpower is given in Table-6.2

TABLE 6.2 .
MAN POWER REQUIREMENT FOR PAKRI BARWADIH PROJECT
- —_— e - _— SR —
PE West &
LM LCatapgory East Chaarry FB HW Tehal
" 0B Dircet _.-_._. 35| 26T 512 °
2 Coal :

Coal Direy 4 211 Gl

N I ‘Af 42 174

| aading & Oasna'ch _ By | 16

627 257 £84

b | Cammen Senvicas

T By SHpereson . 108 | 13 121 |
E&M Supcrvision 42 13 5

P Eany PAM manienarce 245 2a0] o iRy
EAR M ainienance an 21t 111 i
. . — —— - e
.‘:nupuﬂr_'. Equipmeny Ot 114 45 15D i
Qneralions : i
Safely, Prooucliv & Jualiy Gorsrol T 17 ‘ i) ;

I— . - . ]

_ L _ Dﬂ':r:e !DProjecl O clam =1 10 B
Mlannirig L . et
- . -k -— —_— -.l,,__.l_.._.-

Chogter - U Monpower, Safety & Supervision

ROF W, 1402 17 (1517 2009-CFAM dated 27.08.10
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Tra mag Gentre | 5 | 5 : T
. Comeunication 17 ' Y . 21
_ Frwnee &Aooty 16 i1 ! 2
Persannel & Welfare ' G ? R I+
: Sares 24 : 11 | M
Siwl & Torwen Aedrmirnstend -1 . s a5
i . Muzchgal & St [ g '__ 7. &t
Survey 12 d : 21
I renspor £d £ ich 25
Walch & Wang i - = _l

Sub-Total &1 465 1324
3 Frclamalion & Environment 22 19 ! 44

e T : 1008 | 2863

- 8.2.2 Regquiremeant of outsourced Manpower

In Addition to the Manpower cited as above, the requiremant of followng
category of manpower will ba mel through Owtsourcing. The approximate
number of such manpower shalt be asprocimalety 120 however delails shall
e wizrked out during project implermendatlion stage preparation.

oecunty. Watch 8 Ward
Cantaeen :

Rest House/Guesl House
Watar Supply

Coal Laboratory
Environmenl Laboratory
Water Supphy

Wehicles for Transport
Cleaning & Saribation

T I T D oo

5.2.3 Roquirement of Manpower for PE East Quarry in the Initial Phase (2
Years

In Addition to the Manpewer ciled at clause no. 8.2.1 above. the reguirement
of fellowing catcgory of manpower 15 estimated tor the paeriod of two years
anly for cperation of PB Easf Quarry  Requirement of Manpower for PE East
CQuarry inthe inilial years is givenin Takle 6.3,

Chanter - Vi Menpower, Sofety & Supervision

ROP No. 348217 {23}/ 2009-CPAN dofed 22.08. 10
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TAEBLE 6.3
MAN POWER REQUIREMENT FOR PB £AST PROJECT

S1.Mo | Cut:}-gél-r:.f | Humbet
1 | OB Direct B S T !
o . ——
S T ————- - . =
e L I — 7
_______ l Laadiry & ﬁeapsﬂch i q
! - 75 ]
T4 | Commuh Services
------ Ly Supnrvison . B I 12 o ___
"EAM Soporazen 3
Exce PRM maimorores 19 )
F&H Mainlenarce o 13
{ Sunport LyuaraensOiner Opeal nns 43 :
. Sialaly, Procuscl on EOuatly Conral 15
TraFn?L:_;_rP - S ___ .
h I-:nﬂe fACtouns T - 3— . T
_.E.:ur\-e-,- el e —
" sub-Total ' 147 o
" & | 'Reclamation & Env. Mgmi. o ' 2 -
e T w0 ]

6.3 SAFETY ASPECTS
5.3.1 GENERAL

£.2.1.1. Designated Owner in person by name of lhe mine has 1o be notified by tha
fpard Secrelary on advice of the Board of Directors of company. The
designated Crwner shall pnotify Agent of Hhe mine. The Agent shall noteby
pmployment of the Manager of the mine " Gompany will appoint Undear
Manager, Asst Manager, Safety Officer, VT Oficer, Wolfare Officer.
Surveyor. all excavabon and € & M Engineers icluding Chief Excavation
Engnesr and Chief E & M Engineer, Qvermen, Minirg Sirdars, altendance
Clerks, electricat supervisars and mecharical forgmaen. The Mine will be
inspected daily. as far as practicahle. and also in adr houes by Lhe Yanager

——

and 1he Agent and deficiancies in safety noted during inspection are ko be oy

reclified on prionly hasis. Under the abowe broad agministrative sclup, e .o

[ S o —————— —=aa - LRRL LN

Chapter - Wi Manpower, Safely & Supenvision
A

a4

ROQP Mo, 343117 f15)F2003-CPAR dafed 27,09, 1,
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£.3.1.2.

arrangeinenls shall be discussed with DGMS and modification suggozted by
LGS, if any, shalf be insarporated.

Under the above sel-up, all safety procautions during the mining operation,
posting of sullicient number of officials and persens, maintenance of 3l
records/registers as per statite, disaster management framing of bye-laws
arid code of practices shall be undertaken. rMarager shall hove the aulhority
%o urder withdrawal of porsons’ suspension of operation In case of any
rmergency like firanundation and he shall issue such arder, if found fit, in
ronsultation with the Agent and it is subject 10 the provsion of CME, 1957,
Mining 15 a harardous industry and hence, nocessary measures shall be
taken v provent accident cua fo following anticipated hazardoustrisk prons
activilies.

«  Slope failure

»  Handling of explozives

*  Fly-rocks during heawy blasting

« Moverment ot HERRA

= Inundation due to suface water

+  Dust hazards

» Fire hazands due (o spantaneocus hoating of coal

* Hazards associated with use ol eleciricity

e Flooding of lower benches

6.3.2 STATUTORY RULES

6.3.2.1.

6.3.2.2.

£.3.2.3.

Leployment of HEMM in any mine for excavation of coal 0B neads plaering
of virious activilies in coninnmation with the presvaling statutany provisians,
a5 per Mincs Act 1952, CMR 1957, vanous DGMS circulars & bye-lams.

Al applicable statutory mules, feguistions, bye-laws etc and  statutory
requirement related o Govt._liconses, workers caompensation, insurance, ete.
including Minimum Wage Act for workers emploved by the outside AFENCY
zhalt have to bo adiered to. Any other sule imposed by lcaliState/Central
authorities shall also be complied with by user of HEMMeguipment and thean
shall have Lo supply various protectiva equipment viz. brebmets. shoes safely
gear for welding, working at height, eleciricst spparatus bandfing, etc. to the
workmen at ther cost.

It is racommended that code of prachice as parted out in CLE21.2 to bo
preparcd by Company will be based on fol.owing.

*.

Chopter -

— g [T P —

Vi Merpower, Sofety & Supenvision
ROP Mo. 23013/ [1IEL2009 CPAM dated 37.09.10.
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11
12.

ILCY code of Safety and Healtn and n opancaszt Mines [1951)

Coal Mines Rogulatan 1957

Mines Act 1952

Blines Ruins 18006 1
Yoraticnal Trainmg Rulcs 1966 '

Irictian Electricily Rules 1856

DGMS circulars from 1948 upto date

Factones Act 1948 (as applicat:le (o nwnas)

Condilions attached to stalulory pormssions and cremptons granied
By DHiERS.

Recommendations of National Sasetly Confercnces, Tripadite Safety
Review Commitleos. '

special gude lines sssued by DGMS following accident gngLiries el

Any prevailing dieective of Central or Slafe government i 1hexir regen

624 SAFETY FOR HEMM/EQUIPMENT AND WORKERS

6.3.3.1. Spoaial precavtion shall be taken while deploying the HERMM and warkers g
the mine. Some of 1he major safoly aspects before deploying of workers &
HERI 1o the mine are enwnerated as follows:

[A)

For workers

Mo worker shall be deptuyed unless he is skiled srough to take up
the designated assignment and tramed at YTC

" Racords in Form- B and Form- D shall be masnlained.

Records of Yocational traming Cerificate and driving license of
operators shall be kept by owncr.
No persons shall be grmployed unless person halds VTG cerificate
A recoril of it shal be maintained.

Adequale supendsion shall be maintained by qualiticd competent

pErsans.
‘___,.-'

satoty guideines and safety instruction wilk e followed.

Al drvers shall obey lraffic rules grepaed by the managoment.
Before drploying workors, they must bo trained and briefed aboul
safely aspects in cpencast mine.

However during course of axecwtion of the wark, il gey accident oCours,
whether major ar minor, M matter shatl have to be emmadiately imsformed to
the mine management 1e. Coliery ManagonAgenlichd of Area so that
Molices nf accidents n & accordance with [Reg 2 of CMR 1BE7) and Section

Chopier - W Ma

I,

MO o, 390157 {15)/200%8-CRANT daled 2705 14,

Fage Wl - T
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6.3.4
B.3.4.1.

23 of Mines Act 1952 may be given and oilier necossary sleps may b taken
i ascordance with the Mines Agt 1052,

(8}

for machlneries as recommended by DGMS Cir. {Tech.} 1 of 1935-

All machincries to be degliyed in mines shall be checked bofore
deploymeont by the relevant Chief Engincer {rmine) of the MDO.

Rogular checking of macrines deployved by outside Jaency shall be
done Mo unfit machine shall be deploved hefore the defect e
rectifiesd. .

A proper recerd of repair and mamlenanca abang with inspeciion
dane by manager and defect poimad a0 shall he mantained and
signed by authorized person.

The HEMM shall be precaded with Aadio visual alarms, proper light
for usc at night and during porod when natural Mgt 43 nct
sufficient. Also audio-visual alarms for reversing of HEMM shall be
providod.

ETO cerificate phole copies of alf vehicles shall be eubmidad 1o
IMan=Hyger.

Eegular mspecton of HEMM shall be done by the agengy's
rcchame &5 directed by the manager.

Machine manufacturers shall be asked v give risk analysis datails
N respect machnes deployed.

Suilable fire extnguishcrs shall be provided in every machine.
Fisk Management Plan of HEMM shafl be made and implemanted.

Transpor: sysiern wil be deployed in such a way so as to minimize
pollsticn e the mire and keep the enwiroamental status as
recommernced under the spproved EMP.

STABILITY OF BENCHES, QUARRY HIGH WALLS AND SPOIL DUMPS

Durng quarry  oprradicns, it 12 necesEary fo adopt suggested mining
parameters for the stabrlity of banches, high-wars and spoil dumps. It iz also
mandatory te oxaming systematically the teacng of mine waiking, land
slides and cracks befwsen benches B s required to maintain well graded
and wide roads on benches keeping the width of warking areas sufficienit for
sproading of blasted seck znd movermend of the mimng And transpoert
equiprien. :

[
-

--------- . T N L e L e ————————— R P A e e

Chopter - V! Monpower, Safety & Supervision
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6.3.4.2,

5.34.3.

6.3.44,

Bluring actual minng operation.  systematic  obserdations and regLlar
monitering of the condition of benches, hgh-wall slopos and spiil cfumps
shall be carried out and the dimensions shall be madified if necessary, b suil
the lacal conditions, Recommended bench geomelrny for differend HEMM has
heen found swtahle in existing vpencast mines inthe countny.

Folliowing slopes have heen recommended in this reporl considaripg the
practiccs in the othar rmincs.

Orverall (Ukimate} pit slope - 37
OB Bench - T
Coal Bench - 7O
Durnp hench - a7

Company should gel siudies of physico-mechanical propenies of rocks dones
al ITe/SMCMRECMPDI o other institules so that fusther stability study can
be performed by expert.

£.2.5 PRECAUTIONS AGAINST DANGER OF INUNDATION FROM SURFACE
WATER

6.3.5.1.

6.2.5.2.
6.3.5.3,
6.3.5.4.

£.3.53.3.

6.3.5.4.

A careful assessment is o be made against the danger from surface water
before IHe crset of rainy season The accessary precautions shall be clearly
igid down and implemented. A garland drain needs 10 be provided to drain
away the surface rain waler frpm coming into the mine. Garland drain shall
be provided around OB dumps and working mines o coursa the rain water o
main streams. :

Ingpections for any  accoamulation af rain waler. obstruclion i nonmal
drainage

Standing order o0 withdraws! of working persans in case ol apprehended
danger.

During beavy ram mapcchon of wiinerable points is essenbial In case of any
danger persong are lo be witbdrawn 1o safer phaces.

The redrest nala is Khora nala A & © and already discussed arc tHowir
gither ide of the Block. Thers may be possibility of mrugh of rain water from
floodieg of nalas into the opancast mine pit. However any such possibily 15
eliminated as all the naias are planned to be straightenad systemabically,

Any excavation under such circumstances would mundate the mine fnalais

not straightened. Hence. siraightening of nala has been proposed before 37 -
year of mining cperation 5o there iz no risk of fiooding from these water =

sireams.

Choptor.- VT n-'l'{_mfawer, Safety & Suporerion

ROP No. 30T (15172009-CPAM dated 270510,
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6.3.9.7. Moreover in ordes 1o cordrol Lhe in-rush of water inte the quamy in rainy
sedsen from the sudace or through secpago fnom the strata, sufficicnt
parland drains will be made ground the opencast axcavation as proposc.
Besides, pumps of requived capacity and HP will be installad 10 punp cut tho
seepage and rain water continuously, A stand by diesel generator will be
provided for vn-imerrupted suppry of power to the pumps in the event of
failure uf power.

6.38 PREVENTION OF FLOCDING OF EQUIPMENT DEPLOYED AT BOTTCHM
HORIZONS

6.3.6.17. During the heavy monsoen ponod . the mining operation in the lower-rmost
kenchaes may have to be stopped, Adeguate pumging capacity on the bass
of hustarical data of maximum fainfall gand distributicn of rainfall has been
designed. But in case of unprecedented rainfall, machingfics may have 1o be
wathdrawn Trom |ower benchesz tempararily and redeploved aflcr dewalering
in the Iower benches again. Meanwhile they will be gainjully employed in lhe
uppcr bonches.

6.3.8.2 For cnzuring safely uf the equipment while working oul boftorm honFons with
no access o suface profie, the followng measuees shall be takom

1. Diivage of initial trenches and coal cutiing un botterm Bonches shall
be dang during Lhe dry seasch of the pear.

2. Ramps shall be made for quick shifting of equipment fram bottom
horizons, liable o be flooded during monsoon period b tho top
honzons,

6.3.7 PREVENTION OF ELECTRIC SHOCKS

6.3.7.1. During rruming operaticns, all the slatulory provisions of the Indian Eeclncily
Fules 19%6, and Indian Standards for nstailabon and maintenance of
clegtrical equiprmant ete. shall he obsered.

=  For protection frum electic shocks (o persons, from  electrical
cquipment with valtage up to 100V Eadh Leakage Relay shall beo
provided which will automatically disconnect electnieal circuks.

+  Closed mobile substations and swilchgears shall be mechancally
imenocked which axclude the possibility of opeoning the door when cil
switch and air circoit Breakers are in operation.

v Al melal parts of elechical cquiprent skhall be ;:nn:u:ur:rl':,,I aafhed to
Aveed failure of insulation.

Tk

Chaptfer - VT tanpower, safery & Superision
ROQF Mo, 34011/ {15} 2009-CPAM dated 27.09. 14.
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+ Al HT. lines and cables localed within the blasbng 2ones shall be
disconnected during blasting operations

6.3.8 DUST SUFPRESSION & DILUTION OF EXHAUST FUMES

6.3.81. The ful!r;wingj measures shall he adopted for dust suppression ad all quarry
working places, dump, haul mads, CHP ard nzar ather auxiliary mining
upaerancns

» \Water sprnklers shall be deployed in haul road. Additionally, chaemical
additives are recommended te form consalidated crust. This can be
firsl tried on certain length and then exiended for the entire [ength, if
found sutable

= Sprayving with water on al working faves by special spraying
machines.

« While drilling heles, it i3 noceossany bo use dusl eutraction devices.

+ Installation of local dust suppression and air conditioning devices in
cabins of excavators and drlling rigs will he consicdered.

v Leveling of spoil dump surface.
= Separate dust suppression arrangoment shall be provided tor CHF,

«  To pravent collection of harmful misiures w 1he atmosphers, from the
differcnt sections of guarcy warking. s recormrmendgod.

v [aimaning the engine and eshaust conditicners properly, so-as to
keep emission gasses within bmils and reqular checking of exhaust
and recording the same.

§.3.8 FIRE FIGHTING AND FIRE PREVENTION

3981 In sddhen 19 statutory provisons, the measures for fire fighting and
preventian of fires are as follows:

e« Effors are 1o be made nol 2 lose any coal in 08 benches, and
_~specially lzdyes of coal in inclined slicing sysicm.

»  Organcatn of spociak cell for systermaltic cbservalion to examine and
" prevent firg,

«  Remaval of spiliage of coal on bonches and cleaning of coal honzons
o prevent cases of coal haating.

« Swarzge of lbricants and cotton waste in enclosed fire  proot

e contaners in working places e

o Provemn of ire extinguishers and fire tenders.

Chapter - W Menpower, 5ofely & Supervision
ROP Mo, 340117 (15142003 CPAM duted 27.02.30.
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Dizlivery 1ange of pump shauld have nocges, slrategically iocated, o
b water in Lase of emcrgency, Emergency organization shall be
formed 0 deal with emergency dunng fire. The organization shall
have: names of respeonsible person along with their telophong
numbers. Their duties shall be clearly specified and the persans shall
be proporly trained  Mock - rehearsads shall be held, A dizaster
managemecnt plan shall be prepared by the maragermenl and a G
(Crisizs Managemam Group) cansisting of highly skilled & decision
making persans shall be identified within the organization to tackle
with such extrome aituations.

6 310MEASURES DURING DRIELING AND BLASTING

6.3.10.1. Folluwing measures shall be taken while drilling and blasing operaticns in
the fjuary:

1) Driling and Blasting in quarry shall be done in acoordance with 1he

provigions of Mincs Ack. rules ard regulations.

23 Adeguate safety measures have to be takon during  blasting

]

4

apecalicns in the guamy =0 thal men/machines are not affected.
Grcurdd vivrations due to blasting will be controlled by followini;

+  Roduging the explosive charge per delay. 2-5 millisecond of delay
interval per meter of burden has been recommended.

*  Spacing and burden ars 1o be optimizad by 1he blasting enginecr.
*  Reducing the amount of explosive charged per blast

v Proper comrolled rock movement during blast by using sujtabie
initiating seguence and delay,

+« P biasting engmeer will optimiza pawder {zclor, watch oul for
quantity of oversize and secondary hlasting, impeove utilization of
Shove! and radhace damage of buckat teaih

Sub-drill depth may ke O 2 hfmes the distance betwesn acp@acont hales
stemming depth will be .7 v 1.0 times the burden. || should be
recommended that it busden i less, there will be venting of explosive
gases with loss of efficiency and gererstion ot fty rock Bore burden
results in back break and poor fragmentation. Tog clase spacing
cauges crushing and crater fonming between holes, bowlder in burden
area anrl excessive toos. Too wide spacing rosulls i inadeguale
fracturing between: hole accompanied by bumps cn the facn and e
problam bebaweart the holes.

Chopter - VW Monpower, Safety & Supervlsion
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6.4.1

favised Mining Pl (1353 Revisiany - Pukn Bocwedite Cool dhodk

RISK ASSESSMENT
INTROGUCTION !

54,11, Mining achvilies are associated with soveral potential hazards bt to thie

employess and1ha public 4t large. A warker in amine shoulc be able o work
under corutions that are adequataly safe and healthy. AL the sane fime the
crvironmenta! condiions should be such as nan 1o impair his working
cfficiency. The warious saleguards will be laken te cnsure the safety of the
mine and that of cmployess are provided in thie Mines Act, 1852

£.4.2 IDENTIFICATION OF HAZARDS

§.4.2.1. There are vardous factors” which can cause disaster in the mines. These

hazards are a5 follows:
i Lrilling
i, Blasling
. heerburden handling
v Heawy Machinery and
v Explosives storagn.

6.4.3 DRILLING AND BLASTING
%.4.3.1. Mast of the accidants from blastng accur dus to the prajectiles, as thay may

anme hmes oo even beyond Whe danger one, mainly due to owved charging of
the shot bales as a resull of cortain special features of the tocal grooend.
Flying rocks are encountersd during nitial and fina Blasioey oporations.
Wibrations alzo lead o displacemen of adjoining areas. Dus! and noise ars
alsu problems commonly encauntered during blashng vperations.

6.4.4 OVERBURDEN HAMDLING -
5.4.4.1. The overburden dumps may canse landshides. Higk oeerburden dumps

croated at the quarry edge may cause sliding of the nverburden dump or
may cause lailure of the pil slope dun to exoesswe wading, therely causing
lzss of life and property. Sitateon of sudace waler may 3lsC Cause FLaf -kt
from overberden dumps.

6545 HEAVY MACHINERY

......

ROF Mo, 340117 {151 20059-CPAM doted 27.09.10.
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6.4.5.1. r,“lcnst of the dtleEl‘l‘lE during fransport of dumpers, trucks, poclains, rippar
dozers and cfher heswy vehicles are oflen ahributabie 10 mechanical failuros
and human errnrs ;

.46 EXPLOSIVE STORAGE
B.4.6.1. Most of the acridents coocur during. transpotation, storage. handling znd

Lge, Accidents ofton atiribuked 1o Failure of workman to obsere saloty rules
and regulalicns

65 DISASTER MANAGEMENT

831 MEASURES SUGGESTED TO AVOID ACCIDENTS DUE TO BLASTING
HAZARDS

+ 7 Shots shall not ke fired except during the hours of day hghl ar until
adequate provision is made for artificial hghting and the holes charged
nh @ parlicular day shall be fired on the same day;

= Shots il fired after howrs of daylighl, shauld be mufled so that the
fiying Fragments from the Dlastng material do not project bevond a
distance uf 10 m from the place of blasting:

*  Adequate shellers or other proleclive structores shall be provided 1o
1he warkars ab alf himes:

» The shot fired shad gies sufficiont warning by eftoctive signal over the
entire area talling withine 4 radius af 5000

= Where any permanent bualding or structure s damaged willmn the
danger zoneg, the aggreqale maximum change in alt the holes fired at
any parizular lime shall not pxcesd 2 kg.

+ If a single shot exploder is used or i Blasting is dore wilh ordinany
detonator, the shot-firgr shall not firg more than fifty shols in one shift
but i multi-shat exploder is used the number can g0 up 1o eighhy;

« [Duwimg the approach ard prﬂq_rnﬁﬁ‘?‘;f an electrical skorm, adequatc
precauticon shall be (aker:

* Mo shot hoie shall boe driltled n the overburden above the uncerground
galkzries.

6.5.2 MEASURES TO PREVENT THE DANGER OF OVERBURDEN

= A stone wall should e bult around [he tce of cach gchve dump at a
distance of aboul 50m from the ne:

« To preven! tho failure of vverburdon qlape:. espacially dunry the rainy

Ehu'ptfr K Murrpawer Safety & 1ir.u:r.r:n.--.ls.u:l-.l'J
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seasan, the folowing precautions shall b taken:

Froper lerracing of the dump slopas, with @ maximum dump height  of
10 m should be martained,

In {lat areas where the dumping operations have cone 10 an end, the
slope angle should bo flatiensd by about 5° lower than the angle of
repose, which varies from site 1o site bul nat less than 25%

Flanting vegetation as early os poessible over the overburden dump
slapes;

Provide drainage channels along the overburden dump loe for
additional protectior, in such a way that a distance of 15m should be
mairkainerd loft between the overburden dump and the bench: and

I[ a mine is sbandonod, the bench and overburden dump should be
separated from each other by digging a trench of § 1o 10 mowidth.

£.5.5 MEASURES TO PREVENT ACCIDENTS DUE TO TRUCKS AND
DUMPERS

All transpostation wilhin the main working area should be camiad out
under the direc supenvision and control of the management;

The vehicles must be maistained in good repairs and checked
thoroughly At least once a weeh by a competent person autharzed for
this purpose by the management.

Broad signs should be prowvided st each and evefy turning point.
specially for the guidance of the drivers at night;

To avoid dangers while reversing the Irachkless vohicies. aepecialy at
the embankmenl and thipping paints, all areas for reversing of omes
chould, as far as possible, be made man fres, and there should be a
light and sound device to indivate reversing of trucks; and

A statutory provision of the fence, constant educalion, irdining eic will

o a long way in reducing the incidence of such accidents.

B.54 STORAGE OF FUELS AND EXPLOSIVE MATERIALS

L

The explosivas will be slored in a magazine of 4T capacity.

Based an the study of accidents in chermical industry in India owar 3
lew decades. a specific legisiation was enacted and anforced by 1ha
Gavernment of ndia (GO0 in 1982 in canjunction with Environmeant

S . | Lk —_————diar ———————
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Froteclion Acr, 1986, referred 1o 4s "GO niles 1988". Thase rules are
for the purpese of identifying major hazardous instailations zpplying
medam  crileria oo toxie, flammable  god gxplosive  propertics  of
chomicals.

Besidas, the crteria list of hazanfous subsisnoes sith thoir 1hreshold
quanfibes is prowded inpa | of schedule | of the Tyles.

achedule-1l of the rules sets out the threshold quanrtities for ienlkled
lorage uniks.

=chedule-IN gives a st of hazardous chermnicals with ther throshold
quaniies. In this schedule dffercnt chemeals are elassified inlo
diffgrent sub group vz Group 1 - Toxic substances Garaup 2 - Tox
subslances, Groug 3 - Highly reactive substances, Grraup 4.0 Explasie
substances and Groop 5 - Flammable substances,

Schedule-IV of the woles indicales vanous cperations, which ara
Razardous during procuction, processing of treatment of argamic and
inorganic chemicals

The of storage of flammable and exploswe materials ysed 10 mines to
delermine the Threshold guantitics as nolilied Gol Rules 1989 and the
applicable rules are idenbfied. The resulls are summanzed in Table
B.4, The major hazardoes matenials stored and used 1 the mines are
Lhesel, Ammonium nitrate and Nitroglyeerine.

TABLE 6.4
Iin'i.F'F"LIE.||31LB|LI'I"'I" OF GOt RULES TO HAZARDOUS MATERIALE STORAGE

' Chemical | Annual Listed in | Thrazshold Qty as per GO
Requirgment/st | Schedule Rulas {application of |
_ arage No. rules}) :
Diesel ] A KL BT} (5 7.9, 13- 15 10 - |
l {10 KL storaga) 12} i

! 25 MT Z0IC}

MT [P —
Arnitonio | B4l T _ 102} {45 T-9 10 -
m Mitrale | (26 T Magazing) 15)
AL0 T:
lzsooT

Since 1he storages of all hazardous inaterals in Pakrn Barwadih - A Mines arz
much less, when compared with thrashold storage quaniities. the mine
management advised 10 follow the Indian Explogise Au:t and Hules 1883 far

franding o' explosrees,

—

Ehn'pmr W Mgrpower. Sn-fﬂr & Supervicon
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6.6

RECOMMENDATIONG

.

Wl

Chapter - Vi Manpower, Sofety B Supervision

L 15 rocommended do carry oul slops stabibty study beforeduring
mning operalion warranting storage ot Crverburden damp and stabiliy
of benches.

W iz recommended the Blasting Fattern shal be designed in
consulaton with ChMPDI or a contemparany agency befire conducting
amy Blasling far the purpose of winning casl

Prevailing statute at the time of contmencoment of mining operalion

shall be observed 1egarding storage of hazardous malerizl within the
mHrg bease area

Area Drainage StudyMala Diversion Study for PB Norh West { Zector
Al had not been carried oul. Straightening of nalla for a distance of
1k = proposed 0 this mining plac. However inothe favour of sately it
i« rocommended to carry out study and its approval  before
commonsement of mining aperations 10 prevent polential inundation
harant.

In the prescnt Minmg Plan diversienfalignment of Khora Mala—A 15
ervisaged to be explured during Zoth year of mining opefalion over the
back filleel arca of PB west 10 enable extraction of additicnal 3318 Mt
(10.95 of PB West & 22.23 of PB North West) coal blocked under
barrier betwoen the two quarnes (PE & PB MW) & coal blocked under
Ourp © after 380 year of mining operation (¢ s recommended to
carrynlt separate study for said diversion at sppropriate time.

Forcat clegrance of PB MNorth West {Sectar Al had nol been nblained.
As approximately 65% of land of this sector Ealls in forest land category
it is recammended to obtain clearance trom MoEFALC  befors
commencamcnt of mining aperalions
'.-.F -

B AEMP cloarance P Morth Wast [Sectar-A) had not been obtaincd.
As mede than G5% of land of this sector s forest land approsimaltely it
i resonmended 1o camy out ELAERMP study and oblain its approval
from MoEF &CC before commencoment of riming operalions

e e—— ] ) L DR E Y
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CHAPTER VI

COAL HANDLING, WASHING & DISPATCH OF COAL EI

Use of Minerad

Erakri Barwadih black has been allocated 1o NTPC to underake toal rrinie for
axclusive use of caal for ils power plants Coal inkages already in place shell not
be disturbed and NTPG shall continue Lo noncur ks comrmitments tewards long-
term linkages from nalionahsed compames 10 1 thermal power plants.

All coal mined from the biack, shall e used in NTPC power plents and no coal
shall he disposed of in any other manner. whatsoeyer, withoul pricr pCrmissian, in
writing, of the Gaovt. of india

NTPC has presently planned Open Casi,  Undeigraund mirting shall akso bo
planncd b exhact the reserens below 300 melers at laler date This projact is
plannad tor produce 18 mullion tonnes of coal oul of which 15 millian tonnes shall
be pioduced by PE YWest & East Quarny while 3 miflion ionnes shall be produced
by PB MNwW Cluarry. The pmduced ROM coal shall be O-E grade! (G-8) Trom FB
Nerh West while D F grade ! {5.8) from PBE Wiest & East Coal prroduced fram sl
the three gquarios shail be power grade coal.

Mineral Processing

NTPC power plants have been designed 1o aceopt Fagrade coal. The entire coal
produclion from the mine has been baskst linked to dilferent powear honeses, Ron
poal diteetly recened from ihe ming is expecied o have 1000 12060 ram size, REM
coal shall be screencd and guarsizo coal shall be reduced 1o -Admm. The ROM
ool ghalk be crushed in twa stages, al initial stage (Primary Cr;f_s;tgngju sise shall
be reduced from A0D0-1200 mm to 200-250 mm and in the subsoguent stage
{Secondary Crushing), sice shall be reducod from 200250 mm to {0 D0rmm. L
necessany suitable do-shalingidry de-shaling arrangamrant will e provided. as may
be required fram time (o time.

The above processing anangement shall be inslabled ot the: pit fiead of the mine.
Further precessing if neceszary shall take place af The power Hlant end

ROP No, 3401 11512009 -CRAR dated 27.05. 10
Pags VI - 3
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Surface Transpon of Coal

FOM Coal shall be wansported from mctive [sees ff all thren quarries namely PB
Vest, PB East and PR NW. in coa body durnprers (60T Lo their respectiva pit hoad
Coal Handling Plant [CHPY hoppers. CHP of PR Wost shall bz clismantizd at the
Exhauston of coal from the same. Each of CHP hoppers are desianed to cater o
thet requircrment of walume of producton of respective: quarnes and provided with
2noudh space for unloading of bvo dumpers

The processed coal shall be fed v the Cross Country conveyors which i lurn
corvey ita coal to Benadag Yard being construcied by NTHC. Benadag Yard is
Izcated al approx. 14 km from he project Boundary.

Indian Railway wagohs shall be Inaded by raprd loading system provided in Io adring

Cilos. Crward transportalion of cnal shall be through hindizn Railway to wdentificd

Ppowver plamts of NTieG

Lross Country Convoyar Syster from the mine 1o Benadag Siding 1= presently
Lnder constroctren. Tik the completion of the convivor syslem coal shall be
transportod 1o the nearest Railway srding (Benadag) By v,

Coal Handling Plant for Western & Eastern Quarry

As per this Mining Flan Suilt up poriod for western quarry is 12 yaars, CHP shail
ber commissioned ohiass wese to handle 15 mllion lonnes of coal initially for we stern

- quadry. Uuring senod of full produclhon this CHE shall be handling entire cowl

praguction from weslern guarry. During the overlapping period of 3 yasrs separate
CHP shall ba installed 10 handle the coal from Castern auarty. As ooal production
tram western quarmy diminishes, and coul preductien frony PB East guarny SUges
the LHP of Western quarry shall e dismantled anad simultanecusly installcd for
Eastern quarmy in phases. Riel of winrking philosaphy of CHP of PB Wesl and PB
East is described halow:

GENERAL P

The zoal handling sfant has been desighed W crush the ROM (-] TO00-1200mm
feed from different pits o produce i—) ) mm sized coal. The major process
‘merlities of proposed CHP will comprise of tha Tullowing;

4. In-pit Shid maunted cruster Crusher snuinped with aproh faader and hopper
b. Lomg distznce bell conveyvor

. Becondary crushing

d. Froguct stockpiing & reclarming

2. Cross country converyer om Beclamer to Rahyay Coaring ooint

1. | oading & dispatch

ROP Wa. 33013 /(15]/2009-C2AN dated 27.0% 15,
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The coal frum different benchos will be transported by dumpers and will be Ted tor
the in-pit crushers F Grushaers through apron feeders. placed at suitable locations
in different pits o generate (-3 250 mm product, The crushed coal wiill be beougit
1o long distance belt cenveyor throudh Conveyors. The lony drstAance bell conveyor
running along the noth-easteon periphery of the pits wall transport the erushod Toal
ta secondary crushers! Grusheres to further reduce the product size 10 (-) 50 mim.
The szed coal wil be further conveyed to product stockpibe, where dwili e stacked
and reclaimad through stacker reclaimer unit, or will be direcily discharged into lhe
cross country conveyor The Cross country Canveyor shall transpurt the sized coal
and directly load inlo 1he raikway wagon through silas. The CHP has hecn planned
o handle wtimate 1olal capacity of 45 My of coal Inilially, all the 3 <kid mouriad
prmary Crushers will be wnstalled along with one circuit of long distance beh
comveyar, 1 setl of stacker reclaimer. 2 cincuits of cruss country coneayor and 1 no.
alu has been envisaged o be commissioned in the first phase. Subgequenlly, the
opd circuit of LDEG will be ready by #h year of producihon, secand s&t of stacker
raclaimer, cross counmny camveyar and second silo will be commissioned by 1001 1th
year to meet the rated :a_pan:ity of 15 Miy.

DESIGN PARAMETERS

a. BASIC DATA

» Production capacily in MTY - 141

v Mo, of warking davs ¢ annaim - KK %

= Mo, af working shefia fday - B

» [Dwration af each skl {hours) - &

« Foed size of B.O.M roal {mim) - (-1 1000-1200
a  Product sizs in mm - i-+ad

b. CHP WORKING SCHEDULE

Crushing, storage and loading will be dong in throe shifts gor day and
" seven days & week.

c. SYSTEM CAFACITY
The handing capacty of the CHP has been decidad to malch with the

produclion capacily of the mine. [n arder lo meet the fluctuations of coal
output frorm the mins due to irreqularities of despargh Hransport System

Chapler - VI Coof Handling Washing & Devpetch of Coof

L4 HOP No. 34021/{15)/2009-CPAN dated 270310
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and geasonal flucluabions, the design capacity of lhe SHP has been
fixed accordingly

743,  SALIENT FEATURES

The prapnsed CHP corsest of the ollowing units:

= Three no. of Skid mounted Crushing slation aquipped witl: apran
ferder and receiwng hopper Apron feeders will leed toal into primary
Crusher,

+  Jnos. of Ciushers {Primary) af 1600 TEH at receming hopperto crush
codl from 1200 mm to 250 mm =sire,

» Twd streamns of 1600mm wide Conveyar systoms it the secondary
crushing station,

« 4 naz of Crushers (Secondany} of 1200 TPH each with vibre feooers
at Secendary crushing house to crush coal from 250 mm ta 50 mm
Sise

« Conveyor systems of 1200 mm widlh 2nd 2200 4ph {rom secondary
cruzhing station uplo the stackyard.

*  Two numbers of Stacker Reclaimer of 2500 lunnes Rer hour capacily
aach.

* Three ciruits of 1800mm wide bell convayors of 2500 TPH cach
rapacily upto loading point .

¢ Two nos. of 40 e capacity Sito each conlaining foets of 5500 TRH
capacity Rapid loadng system with Zx72te capacily pri-weigh
huppers

+ e numbers of magnetic separaters in each foiw
«  Jne numbers of metal dotectors in each Tlow

*  One numbers of ball weighers to weigh the coal in each flow afiar
secondary crushing.

v Miscellaneous facilities tike dust coptool gvslem, fircfightng and
vantilation system. Planl cleanma and Infrastructure for preventve
mathtenance are also envisaged. Mecessary Electncal, intarlouking,
signalling and communication facilbes.

T44.  IN-PIT SKID MOUNTED SEMI - MOBILE CRUSHING STATION
LCaal recaiving unid will be of 200t og pacity, sami-mokile, skid mounted consisting
of Apron/Ghain feeder of 1600 TRH capacity wilh mratching sulable electne drive

mctor. Adcguate height skirt plates will be installed on the apron) cham feaeder in
P

4 Fhanter - Vif Cool nendiing Washing & Despaleh of Coal )
S _ . RO No 3202141 51/2009-CPAM doted 27.05.10
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Chopter - ¥ Cost Handling Wshing & Despatch of Coal

such o way thai the assembly acls as A receiving hopper to recoive coal from
tipping trucka. The aprond chamn fesder wil be of robust corstruction. beavy duty
type and suitable for round the clock contnuaus aneration. | will be saitalke for
Use n advarse emaronrmenial conditons and dusty surroundings. The feader il
be capabile of absorbing 1he moact of {aling lumps of maxgimum lump si7e. [t most
be capable of recerving the direct impact of coal from Lppers.

The R.OLM. coab brought from the gquarry by tippers will discharge into the sad
sizing plarl. The unit will be complete in alk respect, could be gasily dismantled,
shifted and instalicd al new location. Major components of the unit are as urifer

Low height roll Crushes [preferably double el has been arvisaged 1o size tho
cnal to {-) 260 men size with matehing suitable elactrre molor drive. The sizindg roll
will be Titted with replaceable sizing teeth which shall slide over thix slots provaded
i the shaft with picks Meavy duly). The Crusher design will be such that it be able
ta have round the clock conbiruous operation. It wilk be suitable for dusly condition.
H will b ahic o start at full 1oad condilions and robust enough.

Suilable liiting devices will be provided for ease in installation, dismantling and
takng out components for raintensnce. The components! parls will also be
prosviccd stk [Hing lugs.

Untt will be destgned to provide Swuitable mantenance platform for ir1$peﬁfinn.
maintenance ot 11wil also have anoperalor's cahn installer at a suilable location

" for ihe opedator of lhe machineg. Oporator showld be able o view Lhe arushing

oparalan.

Suitabli dust suppression Systerm wili be provided 10 SUPDross dust paricles during
discharge of codl by tipping tracks el and alse al lransicr points. Portable bype fire
gxtinguishey s of differant type will be prosnded in the Crushing unit to prevent firc
“argrda. -

-

The electrical systam of the semi-mobite sizing unis consist of the A drivies and
irefaled Motor Contral Cenlre for Apror | Chan Feeder. Crushers ei, Alang with
ihis the power supply arrangerment should akso cater for dust suppregsion system,
sleckical howsts. Pluminabion (Plant & Peripheral}y anc nthor subr syslem. Power at
3 W6 6 kY wall e made availabic up 10 the sizing unils :

,.-"_..-.. .
Ul b
P
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Revised Minimg Plan (14 Rewision) — Pokri Barweadih Coal Block

SPFECIFICATION OF SECOGNDARY CRUSHER

Mok, 04 (Four)
Material to be handled: Coal
Feed siza of ROM. caal fin mm): (-} 254
Prondued size {in mm): (-1 &0
Average HGT of coal 45 [rmax.)
Bulk density of coal: 1000 kgfm3
*  Crushing capacity: Rated-T1600tph
= Designed: 1850 tph
*  Moisturae content: Lipbo 10%
= Ambient lemperabure: S0 dag G
v Dby Continuo s,
Hrsiday: 20
Per Year 350

»  Power Supply A.2kV. 3phasc, 50Hz,

CRUSHER LOCATION

Considering the gradusl increase of production from 2,24 Mt 189 Mt in
the birsl & years, the required nos, of Crushers will be added at dilferent
pis starting from the second yoar of construction period as indicated in

lhe takle showing phasing of CHP. These Crushars will be lacated alihe .

mouth of the different pits viz WP-1. WP-2, WP-3 & WP-4 in the imtizgd
period. Furdher enhancement of capacity from 10 M te 15 Rt will stad
in the 11th year of production from WP-IV pit. Twa ne of Crushers fram
PITWE-1,WP-2 and WP 2 will be shiffed to pit WP-4 in the dlh YeAT ard
100h year respeciivealy.

On advancement of faces a! WP-4 pit, tho Grushers will be shifled and
Iocated at suitable places fo keep the dumper lead minmmum

CONVEYING ARRANGEMENTS

The sized coal will be discharged to collecting-cum-slevating conveyor
which in lum will discharge it to the long distance belt COMeayor having
lzngth aof aboul 5 ken. The enfire product will he conveyed 1o the
secondary crushing station where coal will be crushed to (-] 50mm.
Finally coal will bre reclaimed fhrough 2 no of $800mm wide bel
comvoyors and conveyed 1o the product stockpile, Two circuits of long

Chnpl:cr 'I.-".II Coal Haneiing Wus.hmg' & Ocspotch of E-na-i

RCIP No, 24011 /115)/2000-CPAM dated 2709 10
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T7.4.0.

L Revised At g Flan fI'" Rewishon] — Puksi Berwadite Cool Qlock

distarce bell conveyor (LDEBL) wilh gacl having 2800 TPH capasity has
been envisaged up o the product stockpile. Stacker & Reclamers have
been proposed for stacking the coal on the ground and losding o thy
crogs couminy conveyors, Stacker and Reclaimer shall be installed at the
{erminal pairt of the long distance belt conveyor and starting paoint of
cross country conveyor for camyng coal e Silo for fast Joacding into the
raken. These (150 mm coal will be fransported to the Silns looated at
loading point through two circuils of Cross country belt conveynes Reving
a lenglh of about 14 km of above menlioned speciticalion.

Product Stockpile

Open air product stoekpile of 800m « 400m flimensiun has  bee
proposced with facility of stacking and reclaimng through rail mounled
Stacknrs & Reclaimers with capacty of 2500 1ph each, Thers will be a
bypass arrangemont at product stock pile whevein the sized coal can ke
dirgctly fed to the crous couniry conveyar, without stackng, for loading
intn the wagona threugh siloz. The preduct syackpile can acoommod ate
4 lakh Yons of coal e ahoul 10 day produgtion of the mine &t rated
cAapacily.

BROAD TECHHMICAL PARAMETERS OF STACKER-RECLAIMER

The main characteistics of the Stacker-Reclaimer shall be as fllows.

o Type: Rail nouniee, seli-progstled, lufable, Hlewabla. Boom vype
Stacker cur Bucket wherl Rookamer
s Mos o 02 {Two)
s Nalerial o be halled: Coal
v Duty: Contnueous, 20 hrs. fday. 350 days a year.
«  Capaciy, \ph: Stacking
Rated: 260, Deskgnad: 2875
Reclaiming
Rated: 2500, Designed: 2875
+  Powar Supply
4 3Ky 3phase. SOHz, ihrough Flexble Cables and Cabte Reeling
Drums.
=  Boomtength, me [o suit the slock-pile widlb RIS
s Track centros: 8.0 m ' '
a  Length of traves: 754m

Chaptar - Vit Coal Hondiing Weshing & Bespalch of Cool

ROP Ne. T20014015)/200%-CRA0 dored 27.05. 10,
Puage Wi - 7



Iravel speed: Forward O-20 my :nin stepless

»  Heosling speed: 2 minvin [aporos.) .
{Lufting Range ta suit the viock-nie wid!h."?lnngth
(¥ith respeclio discharge pulley)

v Cragy section of the stock fils: Triangulae

¢ Bottorm width ef stock pile: 25 m

«  Heighl of stock: 10-15 m File w.r 1 o ral level,

7410, WAGDON LOADING SYSTEM

_ Fast loading o having 4000 T capacity switable for food Iacling of

indian Rarlway Rakes 58 Box N or long 116 Box ‘M has been proposed.

Silo shall be of RCC conatruction each Titted with two nos. pro-weigh bins
and islescopic swing chutrs surtable for loading at the rale of SO00 TRH.

The bref speailication of silos s as follows

1] CHpacily selected 4000 T
iy Diametsr (apor. ) 0m
iy Height 1aapra Sh B0 m

7.5.Coal Handling Plant for PB North-West (NW) Cuarry

7.5.1.

Introduction

The rated coal produchon of 3.0 Crushar frean PE Marth West [Sectur-A} Coal
Btack is requircd 1o be fully processed through separate Coal Handling Flant
[CHP} o ensure consistent size and continuors sUpply of coal to thormal power
station {TPS).

Coal from the Guarmy MW shall ba transportod pto the recending happor, s the
CHE ROM coul shafl be reduced 1o -S0mn size and stored in the teck Iacling
hoppers. 20-40 lonner trucks shall be loaded through track Ixading system and
sranspoted uplo swrgo bunker located near PR Egsl & Wesl surge bunker.
Reciam conveyur shall load the coa! in the cross country conveyor. Through 3
sepdrate stream of conveyor, coal shall be conveyed upto loading silo located
2! Benadag Yard Rapid loading systom installed in the Loadieg Silo shall load

the: Coal in the Rathway wagons from whoe the coal shall ve despatched to tha

ientified powor plan of NTPC,

-

. —_—— - - — = L -

Ehr:rpter' I Cogf Hordbing Wa s.h-r.ng & Desptoh af Coal
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7.53.2

Revised Mirring Flon f1" Revivion) — Pakr Gaerwadit Cool Block

However, delail lgasibiliby study 15 recommenced e finalise the folkowing:
2. Coal evacuations system for PB {NW) Guarry adjacent o Cross oLy
canveyor of PBMWest AEast)
. Location and capacity of Rapid Loading System ior PB (MW ) Quarny

7. Gencrat

The coal handling pkant has been designac 10 crush the ROW - 1000-1200mmmn
[ead from different pits to produce (—) S0 mm gized coal, The major process
Facilities of proposed CHP will comprse of the fellewing:

« Receidng hoppor

»  Primary ! Crusher equipped with apror Tender and hopper

« Long distance bell conveyar

s  Sercondary crushing

+ Product stockpiling & Reclaiming

« Cross country conveyor from reclmmer 10 Railway Lradmg point
« Lozding & dispatch

The coal fram active Tacceidilferant benches will b transportedd by GOF durnpers
and fed to tha & ¢ Crushers Lhiough apron feeders, placed &l suilable Incations
in the suface o generata (1250 mm product, The belt convayar will Transporl
the crushed coal Lo socondary 5! Crushers to fuiher reduse 1he product sz I
(-} 50 mm. The CHE has been planned to handle ultimate total capatity of 3 My

al woal

GESIGN FPARAMETERS
BASIC DATA

»  Production capacity in MTY - 3.0

v Mo, of working days ¢ annom - 330

« MNo. of working shifts fday - e

» Duration af each shifl (howrs) - a

v Feed size of RO.M coal (rm;- 1200 ‘
= Product size inmm - {-} 50 -
CHP WORKING SCHEDULE

Crushing, storage and loading will be done in three shifts per day and seven
days 3 week,

Chu'pler

J.a.-
T
R

VIl Cond Hondling Washing & -'.Jesp-ul:ch af Coof
e ROP N 3A11/{15)/2009.CPAM doted 27.08.30,
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fevised Mining Plon (1'' Revision] — Pokri Harwadih Coal Block

7.5.2.3 BYSTEM CAPACITY

The handling capacity of he CHP has been decided to match with the
production capacily of the mina. 0 order 19 meet the fluctuations of coal oot
frorn the mine due o rregularities of despatch f transpon sysiem and seasonal
fluctuations, the design capacity of the CHP Mas been fixed decerdinghy.

754 SALIENT FEATURES
The propesed PB-NW Ouarry CHP congiz! of the follovwirig units.

= Twong of Primary Crushing station ErjLipped with apren feeder and
recoiving hoppar. Apren feaders will fead coal il primare Crushor

* 4 nos. of Crushers {Secondary) of 300 TPH each with vioro fesders
at Secontlary crushing hause te crush coal from 200 mmto &0 mm
SiLg.

v Lonveyor systems of BOG mm widlh and 200 lph

= Tw numbers of Stacker Reclaimer of SO0 foomess per Rour capacity
aach.

* One no.af 2009 te capacily Silo each condaining vne sels of 3500
TPH capacity Rapid lnading systermn with 2x72 to capacity pre-weigh
hopoors

» {ne numbears of maghelic sepaatars in cach Nlow.
= One numbers of metal detectors in gach flow

+  Gne numbers of belt weighars 1o weigh the ceal in each flow aftor
secondary crushing,

« Mizcellaneaus facilities ko dust contral syafeme  lirefighting and
ventilation system Plant cloaning and Infrastucture for Erevernilive
endmntenance are also envisaged. Mecessary Electrical, interlcking.
zignalling and communication facilities.

7.3.53. COAL RECIEFT AND PRIMARY CRUSHING

Fun of Mineg (Rob1, 1000-1200 ram coal fram the mine shall be transportad by
G0 T dumpers W crushing amangeiment Jocated at pit head. The Rold coal shall
b reduced too{-) 200-250mm size thraugh prmary crushing arrangoement
locatae at the pit head. cu v '

AR No. 320131512009 CPAM doted 27,08 10.
Page VI 10
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SPECIFICATION OF PRIMARY CRUSHER

Rewised Mdiniag Flan (1Y Revision) — Pokr Berwadih Coel Block

F

M.

Wlatenal tw be kandled:

Feed size of HOM. coal (inmrm}

~ Product sige [In mm)

Averags Hisl of coal
Bulk density of coal
Crushing capacily
Designed

Moislure content
Armblent temperalurs
CHuty

Hrs. 'day

Diays a yrar

Fronseer SUpply:

7 5.6. SECONDARY CRUSHING

o2

Laal

1200

-} 250

45 [max.)
1000 kep'rmd
Rated-300tph
350 tph

upto 10%

50 teg O
ombinuoes.
20

300

3.3k, Iphase, 50Hz,

Crushed Coal of (-1 200-250 mm size from primary shall ba fed directly onio tho
secondary crushing arrangement for further sizieg af coal to (-] 80mm The

SPECIFICATION OF SECONDARY CRUSHER

Mos, -
r

“Sdaterial 1o be handlad

Foed sze of ROM. coal i mm)

Product siFe {in mm)
Augrage HG| of coal
Bulk density of coal
Crushiog capacey

[hesigned

q:_'h_apn_-r - 1N Coel Hundfin r Weshing & Desgateft of Coal

crustied coal shall be ransported 1o surfaco hoppers through conveyor system,

04 {Four)
Coal

{-1 250

(-] St

45 {max. )
1000 kgim3
Faled-300Mph
340 tph

ROP No. 3400 1/{15)/ 2068 -CPANT dated 27.09.20.

Fags W11 - 11



= Mosture content vplo 105
: #  Ambiont temperaiure o) deg C
' v Doty Conlinggus,
Hrs. fday 20
Days a year 350
#  Power Supply: 3.3k, 3phase 50MH..

7.59.7. Product! stockpile

Cpen ar product stockpile of $00m « 200m dimension has been proposed with
Facility of slacking and reclasming #vough rail moueled stackers & reclaimers
with capacity of 600 ph each. There wil be a bypass arrangement at praduct
siock pile wherein the sized coal can be directly fed to the cross Grruritry
conveyor. without stacking, for lnading mio the wagons through silns. The
produet slockpile can accommodata 1 lakh tons of coal je. about 140 tay
preduction of 1he mine at rated capacity

BROAD TECHNICAL PARAMETERS OF STACKER-RECLAIMER

The main charactensttes of 1he Stacker Reclaimer shall be as frallonys.

1} Type : Rail mounted, self propelled, uffablo, slewgble. Boom bype
atacker cum Buckel wheel Roclaimer,

21 Mos. 02 (Two)
1 haterial tn be handicd: Cnal
4] Duly: Continuous, 20 hrsiday, 250 days @ yvear.
X1 Capacity. lph: Stacking
Rated: 600, Designed: 6540
Reclaiming

Rated: 600, Cesigned: 50

fi) Fower Supply:
33KV, 3phase, 50Hz, hrough Flexible Cables and Cable Reeling Drums.

7y Boom length: To suit the stock-pile width I

d]  Track contres: 6.0 m

-

Chapter - Vil Coat Hondiing Washing & Despoteh of Coot

AQP No. 340101 /11 5) /2000 0PAM dated 2709 10
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7.5.8.

.5,

O} Length of travel: 250m

109 Fravel spood: Foreard 0-20 méd rnin stepless

111 Hoisling speed: 2 mimin (2ppox)
ILuFfing Raere 10 suit the stock-pile widthd length
MWith respect to discharge pullsy)

12y Cross section of the stock fike: Triangular

131 Botom widlh of stock ple: 25 m

14y Meight of siock: 1015 m Pile w.ri. o rail lovel.

Wagan leading system

Fasi loading Sto having 2000 T capacity suitahle for food inading ol hnclian
Railway Rakes 58 Box "N or long 116 Box "N has been proposed. Silo shall
ke of RCC construction zach hited with Twd nos. pre-weigh bins and lelesorpic
swong chutes suitable for loading at the rate of 3500 TPH

The Lrigt specilication of silos 1% as tollows

i Capacity selected 2000 T

iy Diameler (appre. 18 m

iii} Height (appra.) 5 -30m
DUST CONTROL SYSTEM

The ohjectve of this system is to elminaté the air baorn cogl dugt or SUppress
{he dust atile source. The systern nvolves confinerment of the dust within the

dust producirgg area by @ curtain of raisture and watting the coal dust by dnact”

contact betwsen the panicles and droplet of wator. Adsguate membzen o
precision anti-clog noszles will be ingtalicd ol suitabla lpcations for SURpHESSING
dust by spraying waler mied with suppressant  Suitable control fur dust
suppression zhali be provided and tho syslem shalk be 5o inter-locked that it
functions only when the conveyor 5 ysiem s aperating or he lhading operaticn
is on. Fog lype dust suppressien $ystom will be provided wharover possiklae.

FQF Noo 3901 1A s r2009-CPAR deted 27.08. 10,
Page - 13
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Revised Mining Plon {17 Revision) - Pokei Borwadifl Cool Block

Iy NQISE CONTROL

Moisz polletin causee faligue 10 apreraling porsonaly. PrfJ].'—'iSif_:-rl will (herelore
oe made 1o keep down the noise level 1o 1ho externt possitle Al machine
Jnountings will have in ther foundations anti vibration padsishests for rexcduicing
the wibratian ard thoreby noise. Al transler chures 3 hoppers, s shall hayve
WESM resistant rubber or ultra-righ realecular weight plastic ! syrithehic incrs of
various thickness as per design requirerment and thei sutability

T7.B FIRE FIGHTING SYSTEM

Mecessary firefighting systern has slzo envisaged for the plant, which mncludes
fire hydranftees at strabenic localions at equal spacing of 25 to 35 meters with
suitable waler supoly pipe bnes. Alsa porable typc fire exinguishers to doal
with electrical ! il fordinary fires shalf be prowded at ali strateqic Incations inthe
plant

7.9.  PLANT CLEANING SYSTEM

Tofacilitate cleaning at stratco Weations ample number of high pressure waler
sCreicing points have been cavisaged. Those servce points will be 50 located
thed with @ 15/20 m long hase any wiorking area in the plant or equipmend

warking place can be reached. These service puints will be provided with orsick
connccling hose couvphngs for casy hong 2nd disrmantling of hoses.

710.  PLANT PREVENTIVE MAINTENANCE

For effective maintenance of all the cquipenent, thore will be sufficiant working
space dround the equipmentmachinery Al the pauipment and conmveyor
discharpe drumsiransfer points, ate shall have covered and woll ventlated
housing cormplele wilh access slair ways, hand rails, plalforms, crass-over
ladders, ete as required. _ -

Mecessary mono-rails eiectric haists and chain pulley biocks ol suitable paints
of adequate capacity will alsn be provices on respective floors for oporational
Control,

A canirol desk cum memic pancl will ke prowided 9 1he corttrod toom from wherg
e erire plant from crushing 10 ground stcking wel be controlled | Howevar for
loading operglion from sila, sepacate conlrof fosk cum pancl sHall be provided
In the contral reom at rapid luading station. Atthe free of start, an alarm through

L

Chu;:'.l-r.;r-_'lﬁr Cogl Hm.'.!::ﬂr'ng Weriking & Derpeateh gf ool .
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hiooter waill e blown to warn the workmg poesonned

7.11. ELECTRICALS

The main switching station for lhe ceal handling plant shall be suitally Iocated
and will receive power from the Project substation,

The elecirical systom shall comprse

»  Power reception and distributicn system

« Cenlrglized sequence control—cum-—interlocking,  awlomation,
siynabng and instrumentation syslam

+ [llurmination of plant and adjacent arca llumination shall be provided
as per lndian Electncity Rules.

o  Contralized weldirng cirsuit

» Earthing arrangement for the plant shall be provided as per Indian
Elzcincity Rules.

7.12 COAL SAMPLING

M is proposed tooinstal adtomatic samphng system in the CHE. Coal from
conveyors shall be collected by the sampler al pre- determined inlereals o
aszess Ihe guality of the coal boing dispatched. The coal samplers shall ba
suitably located. The samples collected shall be sent to the laboratory for further
analysis.

713 CIVIL & STRUCTURALS

The civil arsd structural work shall cover all aspects of crvil and structural design
hased on delaited survey, soil and hydrological investigations, sesmic data, ote,

7.14.MODE OF DESPATCH

RAILWAY SIDING”

Considenng the topagraphy of the area. sile near Banka Villags, ‘ocated al a
distance of aboul 14 kim from the Block has been seleated for the Railway Sicding.
Benadag Ralway siling shall be constructed by NTPC This Ralway siding is
under constreclion which shall be connecled with Hazaribagh Railway Staticn
at approx. 2 km fram Benadag Sdimg. S -

Chapter - VI Coal Herdlirg Washing &.Dfspnrr:h of Coal

ROP No. 34011411 5)/2009-CPART dated 2705, 14,
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Revised Mining Plan (27 Revision] — Poakri Barwadite ol Blogk

Three no. of Loading sitos shall be constructed on the over the tracks agl of
wihich two silos of 40007 each capacity shall cates to the PB West & East Quary
ther fhird shall be of 20007 capacity which will cater e the requirement of PB-
MY Cauarny,

ROAD TRANSPORTATION

Cross Lountry Conveyor Syslem from the mine to Benadag Siding is prescnthy
grder constructon, Till the completion of the conveynr systemn coal shafl be
transported to the nearesl Ralway siding (Benadag) by road.

WASHING

Coal Block was explared during the period 2003-04 and no washabibty studics
were conducted. A5 par the Gestogieal Report average grade of the coal is G-10
(Grade -E)with a cawcidated GCY of aboot 4300 Kealiky. Based ¢i the seclogical
Report the range of ash percentags varies from 16-515% in PE West & East Cuarry

#nd T-S0% in Morth West Guarry. The average ash for the mined oul coal s

eitimaled to be abaut 34%, hence nu provision for coal washery has heen made
as of now.

M s proposed to dispatch the ROM sized coa! {-S0mm} by conveyor followed by
rail ta lhe End U=e FPlants {ELIPa).

TAE COAL GUALITY MONITORING LABORATORY

7.

Chapter - 'I.-’I.l Coal Hanaling Wasting 5 D.E'spﬂ'trh af Caml

Far quality assurance and control, it is propaged to establish a Coab Labaratory
with all the necessary equipment far daily analysis of the coal quality at Ming
.

DRAWINGS

A Coal flow diagram for proposed CHP has been given in 1he drawing.

REOF No. 33011,/(15)/2009. CPAM dated 27.09.10.
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CHAPTER VIII

INFRASTRUCTURE FACILITIES
PROPOSED AND THEIR
LOCATION
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Revised Mining Plon f1™ Rewisiou) — Pakni Berwaodil Cool Black

CHAPTER-VII

MINING INFRASTRUCTURE & FACILITIES

&1 Intreduction

Pakri Barwadib mine is planned 1o produce 18 M of coal per annuem By Open Cast
inethact of miniog  Lifs of the ming shall ke approxmately B2 yeors as per tha
calerdar programnie. Besides mantaining large fleel of HERik and angillary
EﬁuipmnnL it wall emplay approgrmately 2863 manpower including 367 manower
for operation nf PB East o the initisl lwo years. To improve overdl
availabkity'utihzation of the mining cquipmenl lhere s a nesd for flawless
avtraction of cosl and OB, transpaortation and despatch of ceal to the end use
plant Further to orsure proper administration and welfare of the personnel
crployed, there s a need to construct the nlrastruchure for safe and economic
ceploilation of coal. The layod has been desmgned o achievs he above
abjectves All nocessary facilitics have been provided in the workshop 1o caler
*hix nised af 1ha project. '

W o Ny

Moslly separale infraslructura is planned for PB VW CSE quary and PB NV Cuarry.
» Infrastracture proposed for PB West quarry such as CHP, substation, workshop.
: administrative buildings etc. shabl be ulitised progressively Tor PBE East quarry on
restzrt after 250 years of Mining Cperaton and proportionale o the prod uclion.
Bul 1he infrastruciuretacilitics which could not be shared with PB Wesl guarry
shall be consiructed scparately for initial tao year a5 watl az after the restarn of
PB East quarry (kaul roads, culwens drainage systam aic.) Cerain faciities such
as coal sampliog lab, ervironmental cell, vocationas raining centre ¢1¢. shall be
" A cornmon for all Quarries.

-, Fhe larget rapacity & water requircmernts for each quarry dre given in Table 8.1
o
- Tablé 8.1
gi-l - — . 0
_:' . Sl Mo +,:-- Giuarry Hama Target Capagity in Water TDamand i MGD
~ MTPA -
i 1. ° B west BEast Dharry 15 (161
[ z P& Mork-esl Quar-y 3 az
Total for PB Mine 18 | 1.14 |

As explained above separate infrastucture i proposed for PB-West & East
querry and PE- MW, details are as followirg. e

Chopter -vit fdine tnfrasteucture & Focilities
-r-' "
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8.2 Infrastruciure and facilities for PB West & East Quarry

¥

" 8.21 Infrastruciure facilities proposed

The ares for the infrastructure facilitics will be secured by a Eountary fence and
@ sl bund on ihe edga of the mine. Tha proposed major Buldings witkon and

presines

[.

I,
7.

of lhe mina Boundary are as follpws:

Heawy Earh Moving Machinerny (HERMM) Wadkshop

Welding Shop

Tol Store

Elcaoirical Shop

OHice space for warkshop management
Sheft in change room

WWashing facilities and icilets

Ligghtt Wehicle (L) Waorkshop

Tyre Workshop & Tyre Storags Bay (opon area)
Equipment Washing Faciliby

CHfice: Building

WWorker's Bathhouse and Canteen
L¥ispensany

e

Engincoring Section

™T G0 &

- Sacyrilty Ofice

- Fuel Depod

- Coal Evacualion System and Coal Handling Plang
5o Electrical Power supply

. Mebile Service Van

CApproath Roads

Cthaor roads and culverts
Demestic and Industnal water supply & sewerago
a Sources of waler "
b Industnal watler sopphy
& Efftuent Treatment Plant
t Industrial Sewcrage
2 Sewage Treatment Plant

- Temporary Warkshop

Choptar Wit ine infrostructurs & Forthfios
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Keviced Minirtg Plen f1" Hew:.mn,l Fakri 8arwedih Caal Hlock

1, Heawy Earth Maving Machinery (HEMM) Workshop (Maintenance
Workshop)

The Maintnnance Workshop shall have a concrete giade slab that s designed]
w support the loacs by the next larges size of the heavies! unlogded vehicle in

the quarry's fieet. |t shall have mmimum of six vehicle mamlenance bays 1o

handle the nex! larger size of he largest vehicle in the quarny equipment fleet

At Inast four of the six bays shall be "drive tkrough” 10 allow Lhe trucks o be

serviced.

The Mainterance Workshop shall also provide separate space, af adoguate
size for Lhe eguipment being maintaincd.

A rminimum of twe bays shall be provided walh rails embedeed inhe cencrele
grade siab. These rails shaH be spaced to support all of the tracked cquipment
aff of the concrete and the Supparting rebar mat membrane shali be desan o
distribute 1his load without the conorole cracking.

The faciities shall include overhend cranels) size ior the largest of the largest
component load of the next largest size of the largesl lruck or the currenly
planned truck. The crane(s) shall service all of the maimenance bays and run
the lenyglh of hays as reguircd {or posilioning componsnts Sor the veticles
being maintained.

The Maintenance Waorkehop shall pnmarily be an cpen frame steel sbruciure
wilhout walls and with a reof neighl saficient fod truckioverhead crane
clearance. Work areas which are sequestarcd from the main area ([or reasons
of safaty, secunty et} shall be petticned from he main argas wilh masonny
walls. The facilily shall have walls as required to framc in the crana and Lo
provide a completo roof ahove the truck mamtenance level The roof shall
incude Contral of rain runofl away From man Aacooss areds

The greund lewz] mantenance bays shall be an open straciie excoph where
access limitations have beon described. A full building skin shall be provided
a1 @ lewet suHicient for ruck cearance of lhe next largest of the Iarqealu;uck in
the mire flect .

a. Welding Shop -
Welding shop for repair of shovels. burkets, cquipmenl 21c. will be part of 1he

HEMM Warkshop.

b. Tool Store
Tanl store will be provided in 1he HERB Wokshop Lo store he Sonls.

. Electricai shop :
Electneal shop wilk be provided as part of the HERM "Julkalmp tor repamﬂg

___________ P . - N e

Chepter -LHi Adine ffrostructere & Foclities
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Chogter -V Mine fnfrostrocture & Focilitios

~Reviyod Mining Flare {1 Revision) - - Pk Borwgdih Coal Block

of e'ectneal pans.

Apartfmm lhe above, office space far the workshap I'I"IEII‘IdQHI‘I’E:nt shift chiange
room, swashing facilitics and oilets shali also be pmulﬂﬂcl tn addition 1o the
Pain Weorkshop, a temporary workshop has also boen ermsaged to cater to
caily mairdenance and routme checking of BEMM depla w11 the mine

d. Office space for workshop management

Office space n the separate building equipped with compulers, communication
faciibies stativnary and fumiluee shall be proveded for waorkshop Managemeani,
Office climate contrcl shall alse be provided Sased on (he presvailing
erganomins

e. Shift in change room
A separato shifl in-charge mom along with the office of Mine Time Keeper shall

be provided. This room shall be eguipped with compuUters, communication
facities stabonary znd furniture for manpower management during the shift
operalions. Cice climale control shall alse be provided based on the prevailing
RIONOMIcs.

f. Washing facilities and toilets
Washing facilitios and toitets shall be provdsd as per regurement

2. Light Vshicle Warkshops

M saparale maimenance workshop for highway vehicles shall consisl of o
minimum of Six bays with a separate oHice and 4 secure storage room for parts
and tools. This lacility shall include a concrate grade slab. and pormarily framed
from stecl with reinforced masonny walls. Mo garage doors are required but the
facilty shall- have walks on two sides and shal! have = compicta ecof, The ool
shall include canral of ran runcff away rom main access areas.

3. Tyre Workshop

This facibity shall consist of 2 heawy Foor siab sufficient 1o support the haul track
and the forces induced from a floor jack or Wi-as roquired 1o change wheeals
byre:s on the heul truck: This f2oligy shall also nolude a complete roof to contral
rain unell away from main access arcas The facility =half also incorporate a
secure ol storaga room Iocker with benches 1o allew workmen Lo changa fram
their work clothiog. & toilot amd an oftice.

4. Equipment Washing Facility

This fzeimty shall include a large conc-ste grade slab wih rail ambedded to
pretect the slab from fracked cquipmenl. The slab shall be slopad 1o direct
waler 1o he selflerment basns  Ths faclity shal nclude the  washing

REOP Mo, 34011/ 15/2009.CPAM dated 27.09, 10,
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Revised Mimag Flan {17 Revision] — Pakdl Borwadih Coof Black

gquiprment, including water Cannon, arcess plalforms; sciting lanks: ail traps
and ail callecting tanks. The setlling tanks shall e designed 1o allow a small
oAy loader 1o drive in to the tank to collect iarge deposits of sillon othcr materials
geposited from washing the vehicles,

5, Office Building with Medical Clinic

A single-story Office Building shall be provicled to senve mine supporl Tunalicns
such as; CNgINeaing; ming supenisors and managers; the canleer, document
slurago;  nformation . Technelogies  {IT) And pornputer  bAackup,  mine
sdmimairation: secret rotion, secretanal and other suppon stafl. The building
shall alza provide a mimmurn of four meeting reams and have @ waiting room.
This aflice building will also include First &id Medical chnic,

& Workar's Bathhausc and Cantaen

LA

A acparate cantecn lor the hourly slalf shall be pravided. 1 shall bave showers,
changing areas, loilels, kilchen, a cantoen serving area and an area for
recreation. For employaes morake, plans for this facility shalt include features
that make this a facility that 1he workers cnjoy.

L

» 7. Medical unit (Dizpensary)

This facility shall comprise of containers For first aid and nandling medlical
emeargancios, alfices for doclors & nursing slaff, emergency ward, ward for
patients, toifets, kitchen, medicine room, ambulance van ete. [0oshall be
equippcd for ieating the meadical emergencics,

8. Ware house and warehouse building (Store)

“y The ware house shall o an open teo story [aciity with extensive fenced
storage yard adiacent 1o the kzcility, Access to the fanced staraga and he main
a5 cquiprnant storage entry shall be rontrolled Lhrough @ gale, A tool shop, the
main switchboard, radio room, offices, toiets and meeting rooms shall be
providesd wilhin thig facility. Office space shall be priveced to-supplement the
main affice bulkding.

9. Engineering Sectian

This is broadly divided i to tive suk-sections
1. Machine shuy
A, Elcetrical repair shop
i, wWelding & sfruciural shop
Chapter -Vl Mine tnfrastructurs & Faciltis
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Revhied Mining Flan (1" Revision) - Pokri Borwadih Cogl Block

w LHP & Mechanical repair shop
v. Repair shop for Pumps and Pipes

The: Enginzering seclion is alse equipped with & small warkshop svhslation.
serap yard eto. A commen 1005t capacity EOT has becn enwsaged o sarve all
the: above menticned shops of Enginecring sechon 19 facililate inter-shop
egUipimegnt movernent sinoothly.

10. Security Office

Securily offices shall be provided where access ta the mine is recquired o b
controllizd. Suitabte monilering, mecording and =ecure scoess contrals shall bres
provided as appropriate where tems stored are dangerous or aasly Temoved

11.Fuel Depot

A fuel sleraga facility shall be grovided to ensure that 1he menc can Cperate tor
A penod of about one month during an interroption of fuel delivery

The facilitics shall includ e comainment watls of sutticient hesght 160 assure f any
e dank iz compromised any fuel stored stizll that may be spilied shall be
conlained. The facility shall alse nclude perimeter collestion conerate culverts
thad crann 1o an ail imerceptor which shall be design te collact localize Sptils that
aecur during nammal fuelling. The rucks are 1o be fuelled on a CONCIEtE grade
slab which iz surrounded by the concrete culverts, Continuous qratlng shall be
iInetalled over the culverts which shall supparnt Ay vehrcle in the mine fleet

12 Coal Evacualion System and Coal Handling Plant

Froposed coal evacuation system and coal handling plant has been elaboratod
n Chapter ¥II.

13. Electrical Power Supply
13.1 Construction Power Supply

It is proposec 10 arange construchon power @l 11 kY Fom JEEB, Langaiu
substalion located al about approx. 4 km fom tha progect site before
cstablishrment of pormanent power supply arrangement.

The 11 KV swilchgear waill be envisaged at main receiving substation for
recendng cunstruction pawer st 11 kY. The power supply for all construction
ackivities, mine office and cther amernty buildings can be fed at 11 kv, Prowizion
of OG5 sets has dlao besn made in the epot to mest 1he -:"nr'l‘ﬂru{.tlc:'n POt
requircmeat al the tima of power failure. -

Ehﬂpl!f.‘r Vil nfipre fn}‘rasrrm::rr.rrf .5-.'. Focilities
ROF Mo, 3401 1/{15)/2009. CPAM dated 27.00.10
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13.2

13.3

Intermediale Power Supply

It is anticipated that canstruclian of 220 KA ine frorm Patralu Thermal Power
Staliore ol JSEB may gog delayed due to administratlive & statutony recplirements
and thiorcfore @ provision has been kept for nterrmediale power supply by
grawing powes at 33ky fromn Langalu sub-statios of JSEB W charge 33KV
switchgear of Main Ressiving Sub-statien. This will sunparl 1he requirement of
5 Ny, power during inilial perioo ol nie operaticn

Permanent Power Supply Arrangement, Main Substations and Power
Distnbution:

The maximur power demand estimated for the mine inchding CHP will be 32
MyA  The source of nower will be made availabile is from JSEB, Fatratu at 220

Ky, Main receiving Substation of 220/3311 KV will be construcled a1 Fakn
Barwailh Coal Block

Otier substations like Coal Substation, OB Substabon, Colony Subsiation and
CHP suhstakions are also being peoposad for further distribution of powar inside
mine block. &ll the 33% substations wall raceive power At 33N from the double
crcust oower e oniginated ram the 23K swilchgear of Main Rocoiving
subystation.

Layaut af the proposed Sub-stations and power sUpely sysiem Lroadly covers
The fallowing:

t. Power ecophion & distiibubion system.
2. Mumiratinon of workshop and afjacent drea.
3. Earthing

The powar for workshop shall La rmade available from project sub-shation.

Quarry area 1s propascd to ke iluminated by "HIGH-MAST-TOWERS" localed
along guarny periphieny with Sodium Vapour L.amps on cach lower haul Road
and insido quarry shall be dluminated by Mobie Towers with Metal-Halide
lamps, Proper earthling has been ervisaged for Electrical Systemn. All afoctncat
Sysbemn will hats protechion from hghtening and high voltage surges

t4. Mobile Service Yan

Chapter -Vl Mise infrostructure & Focilitics

Provizion of 2 mobile service van hos beenenvisaged to cater tha need of repair
of hoawy equipment at silg itself. Following pauipment will be required (o be
installed:

« Welding Transformer, Sas cutiing complere el

ROIP Mo, 3401 1£15)/2002 CPAA doted 27,0910
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Revised fining Man (17 Revision) — Pehsi Borwadih Cool Block

= Water container for drinking water

» WWork table. Bench vice 19 be fitted on work talle (1 no.)

= Lighling, Mechanical crane fting dovice CApaciy 1T

«  Hand lamg 100 watls with 25 meters long wire

»  Leneralor et complate with Engine Allematar couphing et

+ 1224 Volts D.C. Genarator. Distribution board

*  Hand operated preumalic Grinder, Hand vperated pneurmatic drill
+  Fire Extinguisher. First aid box

13, Approach Road

Hazaribagh -Tandwa raad passes through eastem part of the block and this
road shall b vied as main apprcach road far the blook, Durng operation of
Qudrny east this road zhall be divered to the easternmos! penpheny of 1he
bleck. Approsimate distance of road for connecting o quarry west is 190 km.

16, Other Roads & Culverts
T76.1 Haul Road

Far bottt lhe icchnaloicat options, the Iength of double lane haul road bas hoen

csfimated as 10.25 Km far plying of larast durnpars, Anather haul road to the
cun sile having an estimated length of 4km has also biesn envissgped.

16.2 Heavy duty Road
The dumpers deployved n the benches will #lso oo 1o the workshop far

maintenance. Hence a provision of heavy duty road of 0.25Km has bean
enwsagen in lhe prescol repart.

15.3 Approach road to the Tewnship
Appraxmatcly A0km lang. F.Am wide Llack ke read connecling 1o the
Recidential colony has boen ENvIsaged

. 16.4 Approach road 1o Magazine

The proposed magasne building has bega envisaged o be located at a suitable

location keeping in wview safety and security requiremants. Provision for 1 0Km
magagine road has been envizaged in the present ropot,

16.5 Road along CCT conveyor

[ -

A 14 km long. 3.75m wide black top read from black to Banaday yvard has La'één '
ersaged &5 road along COT conveyor. '

REIP Mo, 3402 1150 2009-CrAM doted 27090, 10,
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Rewised Minng Fan (17 Rewision) — Pokei Borwodih Coei Black

Additinnally, Strenglhening of 4 nos. of bridges / culverds on Hazanbagh PRB

Highway has also beer envisaged.

17. Water Supply & Sewerage

The Water demand assessed lor PE West and PB Easl Quarry is indicate in

Table 8.2.

Table 3.2.
The Water demand

I Poigble Water Demand
in MGD tor GCF

[rrdustrial Wator
Demand in MO tor
OSP

, 0.0

[ 0.31 -

TolAl Yater Domand
in MGH

.41

separate sewerage systomn for domestic & industnial sewaye has been

crvisaged for the Project.

17.1 Source of waltar

Threg sources of groundwater have beer idenified.

i. Surface water such @y existing pends, resorecr, nalls or Avor

ii. Borowealls

. Mine sump water

During construction years, there is actually no excavation 1akmy place for
exfraction of coal, but water will be reqguired for building of infrastructure.
drinking & senace purposes. During first year of operation sump wate is ool
avalable as mine shall not intersect the aquifer due o lessor depsh of the mmne.
For above petiod bore wells shall be drilled] exclusively to draw water Tor
meeling he water requirement of mine & resdental coluny. As the mine goes
deeper & wider during later year of mirng operation he sumg waler availability
VIS A vis waler requirgment of rmoine shall increasc and the waler requrement in

these operational years shall be rmet by both sump water & ground water | Bors”
well waler).From 1his period & bevond when 1k mine shall e produecing 15
MTFA and water requirameant expected Lo reach agpro<. ADGD m3iday, Entire
water reguirement shall be med wilh the sump water. Surmp water shall also be
treated for drinking water perposcs and bore well water shall be cegsed 1o use.

As Pamissiorvclearance for drawl and use of groundwater is in place revised
PormissiondClearance for drawk and use of qicunrdwatar shal e chiained froe
. Central Grodind Water Beard. If nocessary Hydrogea, u:uqu:al %t-:;d-. Qhall hc—;_

o carmniod oud K assess availanility of gronnd wate

Chapter -l Mine Infrastructore & Facilities
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17.2

173

17.4

17.5

Revised lining Plur (I Revision) - Pokri Borwadih Cool Block
Industrial water supphy

For beth the options, greund water in he censtructian period ér-d [IE Waber
has been envisaged as source of water for the project. For the mdial years,
geeund water shall be drawn from bore wells. Aflcrwards. ming water shall bo
uscd . Faw waber shall be stared m 2 bulk, water resersor from whichwator shall
b treated and stored in a separats reseroir. From this reseceoir waler wili be
taken 1o ndividual overhoad tanks 1 consumption brough pipe netaark 31
different points through gravity flow

For firefighting purposes in the ndwestriai arcas ik workshops, stores and
quarry arsa, separate distribulion networks have been propdscd from the
greund reservoir Provision towards equirement of water for publhc elilites [bee
garden, afforestation otc. has been made in thes report. [ has been crvsaged
thal the distribution netwark for firefighting purposes shall alsn be utlized fur
these pu}pﬂﬁes.

Effluent Trearmernt Plant (ETP)

Effluent treatment Flant (ETP) of reguisits capacity for sreatment of ndusirial
sewerage shall be installed

Industrial sewerage

-

i has been considered that the mdustrial waste from workskop and cther
industrial estatlishmants would be [ed thropgh ol & grease raps. The ctlluent
coming vt of the industrial premisss is proposed to be treated and fed o ihe
setlling tank and ta be recycled Tor various industrial uses of this progsct. The
domeslic sewage generated in the industnal premise has been considerad o
be ddealt through sewerage disposal system.

Furthenmoro, o divert ren off water for the northem sde catchmen) area, a
nallah along the northern boundary has been anvisaged.

b

Sewerage Treatment Plant (3TP}

Sewerage treatment Plant (STP) of requisile capacity for treaiment of industrial
sewprage shall be instalicd.

13, Y Temporary Workshop

Chapter -V Mine Infrostrecture & Fociifes
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bs acidition o lhe Main Warkshop, & held workshop has been envizaged 1o cater
to daily mamtenance and routine checking uf HEMM deploysd in the mme. This
workshop shall be shifing as the mine advancos and preferably kept in the near
proxirmity 10 \he access of quarry. This workshop shall constitute bays of Daily
Maintenance shop occupying requiste area. The shap arca s enough 1o deal
with 4 to 5 dumpers al a time, which will moet \he requircment of o1zl nurmber
of duinpers ta be dealt in each shilt

Dumpers after being washed at the washing statinn shall coter these sheds dnd
daily maintenance requircment lke chocking nuts & bolls, [y pressure
checking, inspection of hydraulic systems for any legkages and their
reclfication, slectiical system genaral check-up. battery check-up shall be
carred cut.  Smilady durpers afier complete washing fcleaning will move 1o
the Dhaily Schedule Maintenance where they wil have ol levels chaecked,
lubricatian ponls graased. ar cleancr, dust pans cleaned. water level and for
anli-frenze checked. The ar. qil and fuel fiters will be changed if required as
per the mainlegnance schedute and tyres nflated if necessary.

Basides providing Parking space for HEMM speciic johs 10 be perarmet inthe
Temporary Workshop are a5 follows:

k. Daily maintenance & washing of HEMM.
i, Scheduled maintenances, lnbrncation & inspection of equipmeint
Hi. Fuelling of dumpers and dozers eirn.
1. Air system check
v, Hydrauhe syatern check
vi. Electrical ¢hack
wit.  Mechanical check

IF on mepection. repair af Any component @ assembly is required, and then the
machiee will be sent to Dumper repair shed in the man workshop.

8.3 Infrastruciure and facilities for PB North West Quarry
2.2.1 Infrastrugiure facilities proposed

In e with the infrastructure facilties tor PB WWes! & East Quarry the area for
the mirastructure faciitics wil be secured by a baundary fence and 3 scH] Dl
on the edge of the mine. Bislance bebasen PB-West quarry is approxemnately 3
Km. . from fhe wewpsint of ersuring better management, controt and ease of
arcpsn some of tha facihbies have been planed separale or FB-NW Quarmy
The broad specifications shall be in e wilh the speohcations adupted forPe-

-

_______________ - [ T Bt rmmm s ——
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Rewised Mining Plan (1 Revision} - Pakrf Borwadifh Coof Bleck

West & East Guarry. Proposcd infraslructures within and precingts of the mina
brundsry arc as fallows:

1. Heavy Earth Moving Machinery (HEMM Workshop

Welding Shop }
Fool Shore

Electrical Shop

CHfice space for workshop rmanagement

Shift changs reom

Washing faciities and toilets

2. Lighl Vehicle { L) Workshop

3. Tyre Workshop & Tyre Storage Bay {open area)

4. Equiprment Washing Facility
]
il
7

B { I % N e

- Office Building
i Worker's Bathhouse and Canteon
. [Hspensany
%, Siore
. Engineerng Sechon
M. Securily GHjca
L. Fuel Depot
12. Coal Evacuation System and Coal Handling Prant
13, Eleaircal Power supply
4. Mobile Yan
135, Approach Roacl
PG, Ciher roads and culverls
F7.Water Supply and Sowerage
3 Source of Water
B Industnial water supply
t  Effluent Treatment Plant
d  Industrial sewerage
g Sewage Treatment Plant
| . Tarmporany Workshop

1. Heavy Earlh Moving Machinery (HEMM) Workshop {Maintenance
Workshop)

In line with the Maintenance Workshop pronesed for PB West & East Chuarry,
scparate Maistenance Workshop shall be provided for WW fuarmy alse.

2. Light Vehicle Workshops

FOP Mo, 34011 /1 5)/2009-CPAM doied 27.09.10
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Revised Matring Bian [I'7 Revision] — Pakef Borwodift Cool Block

in e with the Light Wehicls Warkshoyp propossd for PB Wesl & Cast Quarry,
separaic Light Wehicke Wokskop shall be proneded for MW quarry also.

. Tyre Workshop 1

In ine with the Tyre Workshop proposcd for PR Wes! & Easl Quarry, separate
Tyme Workshop stal be pravided for B quarty also.

. Eguipmaont Washing Facilily

In lne wilh the Equipment Wasnny Facility proposed for PE Wes) & East
Quarry, separare Equipment Washing Facility shatl e provided for NW quarry
Alsd.

. Office Building with Medical Climc

Ir line: with 1he Office Building with Medical Clinks Facility propased for PB West
¥ East Quarry, separale Office Building wikh Medical Chime Faclily shall be
provided Far MW quarry Also.

_ Warker's Bathhouse and Canteen

In line with the Office Building with Workar's Bathhouse and Canteen Facility
propesed for PB OWest & East Duarry, separate Worker's Bathhouse and
Canteen Facility shall e provided for NW quarry alsd.

. Medical unit [Dispensary)

in line with the Despensany proposed tor PE West & East Quarry, separatc
Dispensary shall be provided for NW quarry alsi.

. Ware house and warshouse building [Stores)

I e with the ware house and warehouse buildng proposed for PB West &
£ast Quarry, separate ware house and warchouse building shall be provided
foe NW quarey also. -

. Engineering Section -

in line with the Enginecring Sectian proposed for PH Wes! & PB East Chuarmy,
separate Engineenng Seclion shall be provided for MW ruarry also.

10. Security Office

in fine wih e Socunty ofice proposed for PB Wes) & PE East Quamy,

separate Secuiby office shall be provided for MW guarry alse.

Chopter -V tine Tafrasracture & Fridities
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Revited Mining Pl {1"" Rovision) — Pk Borwadh Coal Slock

11. Fuel Depot

In lire with the Fust Depot propozed for PB West & PR Eaxst {uarry, separale
Fugl Depot deperding upan the magnitude of cunsumption of oil & kbncants
shall be prowded for NV quarry also.

12. Coal Evacuation 3ystem and Coal Handling Piant

Froposed coal cvacvalion systam and coal handling plamt has been claborated
in Chapter Vil

13. Electrical Power Supply

The maximum power demand for mine inchuding CHP shall be 16M6WA,
Elgctrecal Power Sugply systerm shall broa fy covar the following:

1. Power recoption & distribution syslom.
2. Murmination of workshop and adjacent anes.
3. Earthing.

In lire wath dhe Electrical Power Supply system proposed for PE West & East
Quarry, separale Flectrical Power Supply systen dopenmding upan  Lhe
magnillde of conzumption of elootrical power shall be prowvided Tor MW Quarmy
also. The identfied source of construclion Power, Intermediate poweCr and
permancni povwer groposed for PB Weast & FB East Quarry, shall remain same
for MW quarry also.

The power for workshop, HEMM, buildings, facilitics. dlerninalion eic. shal be
mads available fom PB-NW aroject sub-station. Power shall he drawn from
IRV swilchgear of PB west main rocoiving substation through C/H Imes
runring or fhe northem periphery of PB Wast Quarry.

14" Mabile Service Van

In ine: with the Mobile Service Van proposed for PB West & East Quany,
separate Mobile Service Van shall be provided lor MW gquarry alen to cater the
need of repar of heavy equipment at site itzelf,

15. Approach Reoad
The approach road for PB West Quarmy witl he used fa access PB-NW CLiarry.

The proposed apmoach mad for PE Wost Guarry shall ke e:-:iendrid u.::m PEL
ML {5.e-z.lur A qQuarry form nerthern DE.‘FInhEI'}' ol PB West Dudrr:..r :
Ehnmrr 51} |'|-'Hﬂe .lnfmsrrui:rum & Facrrmes
RQP Mo, 340101 /{1582009-CraM doted 27.09, 10,
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17.

16, Other Roads & Culverds

In line with the other roads such as haul rmads, heavy duly roads, culvers on
such teads and bridges proposed for PB West & East Quarry, separate other
roads such as haul roads, heavy duly reads, culvers an such edds and feidges
shall be provided for MW quarmy @1t Tor iransportalion of coal/OEopsniliother
[UrpOsEs.

Road along CCT eonveyor

En addition to the 14 km inng, 3.75m wide black tap road from block to Banacar)
vard propesed for PB West & PE East Quarry CUT a separals 14 km long,
4 5 wide Elack \ap road glong with culverisbridges as reguind from wlock

tn Banadan yard shall ke provided far N'W guarry also.

Waler Supply & Sewarage
The Water demand assessed for tha MW Cuamy is indicated in the following

Table. §.2.

Table. 8.2
Water Demand for the NW Quarry

Potabie WWalar ‘ Indusirial Watar Total Water Dermand in MLD |
Demand in MLD | Demand in MGO :

0.55 | 1.5 2 05

In line wilty th sewerags systern for industrisl sewsges nroposed [ PE West &
East Quarry, separale sewerage system far industrial sowage shall ke provided
far MW quarry also

Source of water

Trroe sources of groundwater have been identified.

i Surface water such as existing ponds, reservain, nala or rver
. Borowells
. Mine sump wator

During construction years, there s acluatly no excavation taking place for
axtrachion of coal, but watar will be required for bailding of nfrasteucture.
drinking & service purposes. Ounng fiest year cf operalion sump wWaer 15 nel

I,
;

P L T TR B
' = =)l
EE -

Chopter -1t Mine infrastructoere & Focilitics P
. O

ROP Mo 3403 115/ TS5 CPANM dited 2705, 14,
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Revised Minjng Plan (1* Rewisian) — Pakr Barwedih (ool Block

available as mine shall not intersect the aguiler due o leeser deplh of 1he Mo,
For above perod bore welis shal be drilfed eaclusively to draw watcr [or
meeting the water requircmeat of mine & rosidertiaf Loy, As the Ming goes
deeper & wider during iater year of mining operation the sump waler availability
WIS 2 VIS walgr requirement of mine shall increase and the water rE4UArE e i
these operational years shail be met Ly both sLmE waler & ground water {Bara
well waler).Fram this penod & beyond when the rmine shall be producing 3
MTPA and water requirement sxpected to reach approx. 2000 miday. endire
waler requircment shall be met with the sump waler. Sump water shall also be
treated lor drinking waler purposes and bore well water shall be coased o use

A5 Permission/tlearance for drawl and use of groundwater s in place revised
Fermissiontchrarance for drawl and vse of groundwater shafl be abtained from
Centrat Ground Water Beard. If necessary Hydrogevlogical study shall be
sarried out to Assess avalabitity of ground water.

indusirlal water éupply

1 lirve weilke Lhe industrial water supply system proposed far PE West & PR East
CQuarry. separat industrial water supply system for industrial sewann 5hall be
provided for MW quanry also.

Effluent Treatment Plant (ETP)
Effluent restmeni Flart (ETP) of requisite capacidy for trealment of industrial

sewearage shall be installed.

-

Industrial Sewerage
In fine wilh the industrial sewerane system popused far PE West & East

Cluarry, saparale industrial sewerays system shall be providod fr Ny QuarFy
also.

Sewerage Treatment Planl{STP)

in line with the industrial sewerage systerm proposed for P8 Weat & Eust
Quarry, Sewerage treatment Plant (STP) of requisite capdcly for ireatmentt of
inclustiral sewerage shall e nstaliad.

Temperary Workshop

-

in line wilh the: Temporary Workshop proposed for B West & East Ly,
separate induslrial sewerage system shall be provided lor MW guarry also.

8.4 Common Infrastructure and facilities

The area for tha commaon infrastnegtore faaliies wifl be secured By a baundary
fence and a soil bund un the cdge of the mine. The proposed majar builldings
intended for common usage within and cuside 1he precincks -:'.uf the mine
Fundany are as followws, i

Ehn'ptf'r’ VI Mire Infrostruciore -E':' Fanr.l:r:e:

ROE No. 34011/ 15)2809-0PAN dated 27.09 10,

Fagrn wWill - 16

-4 D 8

. e

- e e o W L BB 8 &

-



5

Revised Miaing Flan {I** Auvision) — Poked Barwodifr Coul Block

I.  Residential Colony
Magazine

Core Shed

iZogl Laboralory

Cisasicr Managament Coll

rZ

[ = )
ol

:.  Emwronmental Laboratory

. Wocaliondl Training Centre

5. Communiy Buldings

o, Communication System

10, Rehabilitation & Besarlement Colary
11. CoalWasheory

1. Residentlal colony

a General Connectivity

The block 1 connacted by Hazarbagh - Khelari metal Road. The nearest
ralway stahong are Ranchi Road and Chatarpur on the Gomaoh Barkakana —
Dehri-on-Sane loop nes of SE Railway and are about 70- /5 king from the
Llock. Ranchi. which is lhe state capital of Jharkhand, is aboul 125 ks from
the black.

Fhe nearest township is Hazaribagh; localed at a distance of about 24 kms om
Barkagaon lecated in the southern parl of the binck. [t has been efvisaged Lhal
the proposed colony shall come: at Village Sikri near Barkagaon on the Tandwa
{n7=Tn ]

A residential colony suitabla for living condetion wilh proper venfilation, drainagz
shall be provided to officers, staff and workman employed in the mine 35 par
prevailing statute. The colany shall ke an integrated residantial facility with PB
block which shall ke situated within 5 km from the block.

As 1his colony has been proposed to be located near Barkagaon Town an

Tandwa Road Ihereby crabling the residents W avail the facikties of the Town

a6 wall as making it easy for them to reach lhe projeat site. The proposed

project has been grvisaged as highly meshanised mine needing skilled

manpower. This manpower (s required to be koused near the projoct site for

ernnoth @nd continuous opefation of Lhe ming. With ths background, 53%.
. “housing sabsfaction has been considered for the project.

ROP No, 2907 1/{15)/2003-CFAM dated 27.09.10.
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Residential celony has been considersd for 1569 persons Scparate provisions
have been made for calony and indusirial watcr It has been chvisaged 1hat
thire will be separata bulk reservoirs, water treatment plams and treated wolor
reservoirs.  From these lreated water reservoirs, waler shall be taken to the
colany and Tor industrial purposes.

Relevant Slandard Specifications shalt e adopted for the construction of

residential and service huildings. Roquirement of residential unils are LiveEn in
Tabla 8.3.

Table 8.3

Redulrement of residential units

Manpower for OC Project ‘ Total Ne. of residential units

2B63 1575 ngluding 36 Linit Hoslel

Hoestal accommaodation has been proposed as 209% of tbvpe -M quarlers, and
reductiicn in proposed by — A guarters has becn made Aceordinghy

[he buildings have boen envisaged 2a RCC-cumebrick MMEASHITY SLUCTUNG S
Colony waler supply

round wates has been envisaged as source of water for the Calony. This waler
shatl be stored mn a bulk water resenair, wauld be treated through Ireatment
phant and stored in ground resereair. From these ground reecnvains. water wauld
be purmped to averhead reserair from which waler will be distnbuted tn the
points of consumplion through gravity flow.

Colony sewerage

Celony . sewage has been proposed to be dealt thecugh EEWCTAgE 15 0saF
system. Sewerage treatinent Plant {(STP) of requisite capacity for treatment of
eolany sewerage shall be installed.

Colony Roads
The 3.75 m wide trunk and 10m wide gate roads of length as per requerement

shafl ba provided for residential colony, Provisions have also been e
towards cidverlsfbridges tree guards and drams along these roads.

Ifhﬂ'pter L1t Mme Infrastrucrure £ Fﬂ'r‘u.frtrc-s

FQP Mo, 3402 1401 5] A7 -CPARMT dated 2700 10,
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Chaprer Wit Mine fnfrestrocture & Faoilities

Revised fining Frark {1 Revisior} — Fakel GBarwoadih Cool Black

. Magazine

A magadine having storaye capacity of ° 2 toanes of explosive will ke prrovided
for this coal hlock, This shall be -::c_:-nsw}.mmd as per the dosign aporoved by
(>hief Contraller of Explesive and shall &1 alllimes be kept in state of good repain
jof maintained inogood condiben). Magazine shall be censtructed at ground
level only and it will be a single sierey building Safety distance shall he kepl as
per prescribed norns It shall be made of heavy construgtion, ie. steel,
reinfurced concrete. bick, stone or preformed concrete blocks. Pzl rrwan
secunty i5 attainable onky with steel or remfocern concrele struciures. Fhe
intermal dimensions of the magazee shall be sush that there is ready aucess 1o
alb explosives. Suilable traverse of mound e, a sold rnass of earth, sand,
copcrole or @ brick work around the megazine shall be erected toe prevont
orolaction against effects of explosion. A distance of $5 melres surrounding he
magazine shall ba kepl clesr of dricd grass o Bush or flamaable malerials.

Magazine shall have attached thercto one or more efficient Tightning conrlwctors
rlesigned and erected in ducordance with speaification lajd down by Buraau of
Indian Standards A comented traugh at leass fitecn centimetres deep shall be
provided rear each enlrance of magdzne and shall be kept filled with clean
wator, Magasne shall be provided with g shelter foe the secuniy fuard(s) on
duty near the magazine a1 a suitable |acation not less than thirly meircs away
from the magazine. The magasine shall be kept securely closed or locked al all
limes except when goods are being placed inoor taken from it or whon it muast
be kepl open for some othor putposa in connegtion with the management of
sUch premiscs.,

Magacine shall be usrd only for keeping explosives specihed in the Yivence and
of receptacios, Wools orimplemends far wark crnnected with 1he keepng of such
sxplostees. At ke end of every month 2 relum in Form RE-6 zhall be submitted
iz 1he Bisincl Magistrate. Suparintondent o Commissioenar of Folive in whiose
jurisdichion Lhe magazing is sitdated n \he proforma prescnbed from time 1o
bme 50 as o reasch the abowe &‘LJ_JII,"IDFIUF:.'S by 1010 day of the succeeding monih.

b

Core shed

The Cofe shod shall be o mnimal faciliy used 10 store and prepare 0al
samplas.

Al Taciiizs shatl include ligiting sia windows and light fixtures, bollazds,
slectical conmections and shall be desigo 10 @&l in the purpose the facility 15
designaled to be used for. :

RO Wo, 3901 TA15) 2009 CRAN doted £ 7.0% 10
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Chepter -VIT ine Infrasteor ture & Fecilitios

Revived Mining Plon (1% Revision) — Pukrl Barwadih Cool Block

. Ceal Labgratorny
b
The Coal Labordtory shall include two offices, tiler with gxlersive washing

[Aciliies and A separate testing room. The testing room shall Lave mdeperdent
ventilalicn cquiprment. One af the olffices shall be for the chisf technician and
1he oiher shall o house all other technical staff

. Disaster Management Cofl
A Contrel Room shall be set up withine rmirang lease, which shall wark round the
cfock The control Reom shall be provided with manpower, communicatian

system and othor equipment =0 as o deal with any disaster and provide
hecessary help affected persons.

The Coatral rocm shall also Be provided with communication syabern o call far
Fielp from other Govt or private organisaton at the time of mapor disa ster.

- Environmental Laboratery

Aduily couipped lsboratory 1o carry out festing and analysis 3% perthe pracribad
ncren for quahty of water. soil, air and other mandatory  environme itz
paramatans vl be provided as commen fagilily of all the quames. The bershing

room apart from slate of tho an equipment's ghall have independent ventilation
gyuipment.

Voeational Training centra
Trairing facililty for the employoes shall be provided comprising of Lramning
moms, workstations, offices for ‘I:r'aini”g persaonnel oitets, kitchen ete. This

Eacility shali house safety and includa a mobile equipment simulator if needed.
Fhis building shall be constructed from reinforced MASONY.

Community Buildings

Faciltiea~fequired (0 have a healthy living for the employees have been
envizaged and shall be provided as common facilety for Al the gquaries.

Communication System
o eflective management of ditfforent production, gervee units and Ior ens uring

safety. the following cummunication faciities have been envisaged-

« Yoee Camsyorcation

o Data Communication System

AOP Mo, 401 1/{15])/2005-CrAM dated Z7.09 10
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Nevised hining Plan {17 REI."I-.H-I:!:I'J_J — Pukri Borwodih Cool Block

e Truck Degpatehing System

3] EXTERMAL COMMUNICATION SYSTEM (ECH)

Twenty talephone lines have been prowided for BSHL cornmurnicalicon amd
access o public cormmunication grid. These telephons sets would be lccated
n the residences and offices of key personrel of the project. sub-statkon,
ralway siding. CHP, workshop, &tc. Gesides fixed ling BSML telephones, 20
nas. of BSHNL cell one Mobile connection witkh seig may also be provided 1o
impaitant personnel of the proeclt.

b} PLANT COMMUNICATION S¥STEM (PCS)

A 25-paint Piant Communication Sysiem is proposed foe waice commuonication
inthe CHP.  Loud speaking faclity for hroadeasting of messagesinginctions
shall be avaiiable in the PCS. The Plant Communicabion System shall have the
(acility of private communication hetween any lwa hartdset stations, handset to
contral slation, in addition e the lowd speaking fasilicy

ol MOBILE COMMUNICATION SYSTEM (MCS)

Ingtaad of simplex type mobde sets. the TETRA-based systam is proposed for
mobile communicatian in the entire operatcnal area of the Praject including al
important locations. The TETRA-bazed system has faclly 10 incorporate GRS -
based Automatic Vehicle Location Systermn (AVLE) and 15 wery advanlageous
compared 1o the presently used YHF walkie-alkie sets The system based on
TETRA [Terrestriat Trunk Radia} is cost-effective, retiable. extromely sprecinim
efficient and has higher quality receotion for voice, data and multimediz

Y TRUCK DESPATCH SYSTEM (TES)

To achieve oplimum utilisation of he HEMM in O/C mines. there is & nied to
provide an efficient means of dala acquisibon & control syslem. Wiln the
adeancement in the TOS, the wse of GRS tor determining he poets of diffcrent
moving vehicles & automalc dala ransmission system for efficient cantral of
wehicles bas been lound quile eficicnt & viable in Oponcast mines.

REHABIL'TATION AND RESETTLEMENT COLONY

The resetioment coleny shal be considered where the PAFS are those HEOs
whi have nob opted for scl-resettlemen. The land for Rehabdiahon Colany

ROP No. 3401 )4 15) 20809 -CPAMN dofed 2708, 148,
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Rewived Mining Floe (T Rewision) — Pokel Berwadi Comt Hlack

shall be made avaitable by NTPG fres of any encumbrares preferanly at one
place Governmant lamd for RO is preferable. The costin thal case will alse be
Lo by NTPG. Lacation of the RC cound be deoided in coreuliztion of 1he
project and could be slightly away but in the vicinity of the project. Basic
mfrastruciure faciinias for GO works will be provided in RGs

The infrastructure facilities ared basic minimom amenities shall be augmaeniced
in the RCw e project affected villages and in the vicnity of the project to
£nsure that the displaced population (HSOs} in Ihe resattiement Solony or the
village may secure for themselves a reasonadle slandard of corrrmunly e

Tha facililies! amenitics will vary depending upon lozal requirements. The focus
arcas wolld e Conneclivity. Drinksng Water. Sanitabon apart frem Education
and tlealth relaled infrasiructure. These may inciude the follawing'

a. Imermal and the afﬁprc::ar:h roads with proper drainage. with preference
far concrete roads |
NG OF MOre spurces of sate drinking water like hand pump, borewes
with walar outlel platforms ate,. as per need and requirement
Tree plantatian including fruit trees
Cammanity halls!’ Panchayal Ghar
Frmary edocational faclilies
Prirmary health facilnes
Shreel lighttng o the Reseflement Coloniss
Fublic: cremation ground? bunal ground
Cemman gracing fand! small distnbutaries for irrigahon
Crainage:
Sanitzb:on
Drinking water for catlle
- omrnunily Ponds
Lhildren playground

T

|3 IE il s

1. COAL WASHERY

Coal washabilty study has not vet been carried ol for FPakn E-dl“wddlh eoal.
Coal quality parameters altained from the proximate anatysis of sl révealed
that ash percentage m ail probabilty is likely o remain 36% or helow which
does not call for commissicning of coat washory However space provision is
kepl for providing a Coal Washery at miee end in tutues, i required.

Chapier - tvtine tafrastructiore B Facilities

REP No, 34012 /[15)/2003-CRAN dated 27.09. 110,
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LAND REQUIREMENT
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Revised Mining Plon {13 Revicion) ~ Pakr Berwadih Coord Block

CHAPTER IX

LAND REQUIREMENT

4.1 Village wise land

4695 Ha of land 12 proposed for the Open casl progct wh ch o wouls be
utihized for diferent curposes to carry oul extracton of 2oal. Thora are 27
villages cenbfied in ke core sone of Fakn Barwadik £oal block, Tre sl of
tne willages a ong wilh area Chasin the core 7one ac oiven n the Table-3.1

Table 9.1
Village wize Land in the Core Zone

Bl
Na.  Mame ol Village ~ Talal Area within core zone [ha)

1 Burora Kalan _ 70
¢ Dewrs Ahypn = K
T Lk _ 32100
a _ 49 20
E Chrudh _ R
£ Mayn _ 218 0
7 [Dankalan _ dhH2.0
B Chepa-Khand _ " 0020
5 Juga _ *T0 0
15 Arahara 285 20
11 Prkr-Barwadih _ Gl 20
12 Barkagazn _ TEG.DO
17 Langaid _ F08 0
14 Zonbarsd _ EE i,
15 Simdaan _ HC Rt
1 Churcho . 1475 0
17 Ken _ tal ok
15 Lekira _ £dza
1% Chepa- Basan _ OO TR
20 3anal _ d1e 0l
71 haEsara a6 "3
22 Zeld _ 18 57
23 Jatry 18 &%
24 Aaacane- 55 8
25 Mawad a4z
26 R ' ETY
20 el ER ]
28 e ' 38 a5
Total 469500

{'-;m';'.t.r.'r“- 1% Land Regqeirerremd

FOP Mg 32001/ {15)/2000-€ 2AM doted 27.09.10
Hage % -1



fevised Miming Plan {17 Revision) — Pakri Barwodih Coal Block

9.2 {ategory wise exisling land use pattern

Qu: of fota project area of 4695 ha 38.08% s designated as forest land.
Fengney land and Geovernmend non forest land for which breakup s ool
presently avalalbie constitutes 2713 ha which constilutes 51.93%,. Cateqory
A SE GTE g {existing] land use pattere is given in Table 9.2

Table 9.2
Pre Mining Land Use Fattern

PB West
Sl & East Total ol
No. Type lincluding T O MW PB
_ ufg)
Aggricil.eal
Hakial ar
Tenanzy
| - Grazurg
!  Barren 274,48 1ThG2 280800
Agric. tural
Cacrut Mpn  Hatitatica
Foras: Grazing
2 _Barren _ )
3 Forest ~ Forest o 1478 52 305 42 iTET.OD
Total _ A240,00 485,00 4895 00

0.3 Land Use during mining and Post Mining:
Land Use During Mining

Actual excavalion shall lake place ower 1882 ha which iz 42% of tolal area of
thig progect 20% of jorar orojecl 2res shatl be unobhzed duo to wariaus reasons
such a2s presence al bills and ralonalzaton ele. Top soil dump is planed in
Fratter langl gwer an arga of 47 ha

Post Mining {End of Life) Land Use Pattarn

Mining oparations has an impac: on the land ase pattemr In the propnsed
project the imgact o the and s does .

Qeerzurden ~emoval ana extracticn of ccal

dumping of cvorbarden ag well as Coal

Carstruchion of infrasiructere and facilbios such as worss-op, clhoe
road efs. codl handhing slart withi- ard ouiside propgct arga

Chipter - I Land Requirement

ROP Mo, 3901 L7 (151 2008-CPANT doted 27,00, 10
Fagc 14 2

S - WS

—

S

P

o



Rovised Minirg Man {1 Revision) — Pakr 8onwadih Cool Block

2.4

Past miming the land use paltern shall be very cifforont trom pre memimg and
use partern. Duz o Bimng. dumpeng. diversior o' nallas:reers aed wher Tiled
rese iy asstheliz apneasanng of andform shall pe changedc

Ewen after magmtizaton of i gz dumoing void shalil remas swer 688 ha and
hackfilec area ~orsisting of —ilocks shall be cver 1794 ha o7 aca. Vanous
uldings, maal hand ing pants sub sahcns & other statutary fasiliies shal be
AccpyingG Arcund 281 ha anc

Fost Closure Land L'se Pattern

Alhocgh progresswve e closare actelies shall be carned cul during vancus
slages of meneg vperatiors Fnal ming sleaurs activities smali cormmeanon i
A s of miring operancns and shall centinee apte 557 year Mire anall be
clesed as ped Ming Closurs Plan Overal' land wse Pallsm s greon o n Table
2.3
Table 9.3
Cverall land use Pattern
Ared in Ha

Land Use "Ha"

o ddiceap Lopd Dye” Ha™

Type

Pl Clikare

Forest
. Agriculr Plamatl  Water  Prblic land  Lndisli
: During, Erc ural an Rredy Usr  |Keturne ben
TypP hhning  of Life ] ] ] ] di
1 Ay
Ll Cartwd' i wiw
Brawkemall ! v
bas i s
D BTN LR
LA B TR N - -
HT A R
L HI Fa KAz
AR LA o
- -
A s ST =TIy
Lop=" Panp ot -
T .-.;I "
Lyt 4
LRLARTIPH]
LA
Gty R
AP H \ L
o [FERBNELY. BN S ) } .="-

“=ial

Cllaprer - 08 Lo Reguirenaent

ROF No. 34013,/ fIGH2008-CPART deted 27.05.10
Pagn 1X - 4
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Land Restoration

Efors will be made 19 reslore the land to the original and use "o t-e &xtent
possiblo. Post closure dnd use wilk serve followng parposes

WYincs shall be made sater by crection of feacing and developmeont of Ghats
Thiy shall also be a source of water for neaty locabty ard 3 picrin spols for
use of general publc,

Wiater from the woirds shall be used for irrigation, watering the forest =0 early
slace which s expecied 1o aliracl avifauna.

As peroprescnl plan the depth of the waid 5 280 m (approx 1 A5 per the
direction of MoEF. f noocessary, post mining, desth of the weid shall e
recuced to tne recommendod level.

Industnal. residentizl and other kudcangs used for the purpose of projoct wil ke
Fanded over to tne siate govemimnan.

The cril or mechaniczl nstalations prejudical (o the sadsty of the geners:
pubhe wiil be dismanlled or suilably disposea ar transferred @ olher moalions
a5 deermed fit by NTRC

Fuoads wil' De thrown open for pushc use ander the obseraton of satedlocal
onweT ment

Agrcullaral and shal e ceveloped over 713 ha land and harded gee 0 he
statedocal govarnment g1 trer dizpeeal.

cubsta~rally thck pianizalicns wll be deoesloped in he idenbfied aizas Lo
i gesthete lock of lhe surroond ngs. TR e

Chaater - IX Lard Rcam'remeﬁt

ROF No. 34011/ {15}/ 2600-0BaM doted 27.00 10
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10,1

102

CHAPTER X
ENVIROMMENTAL MANAGEMENT PLAN

General

Fakn Barw=dih Mine is designed tn produce 48 MTPA of coal for the estimatod
hie of 52 years which may have potential to release harmiul subsla nGess ko the
sofl, air, and waler. The ervironmaental impact of Pakri Barvamh mirng includes
erosiom, formation of sinkholes, loss of biodivzrsily, and contamination of sail,
groundwater, surface waler by chermicals trem minng processes. Resides
crealing envirenmental damage, -the contaminatian resulting from loakage of
chemicats may also affect lhe health of the lecal oopulation. NTPE s L e
o follow ervironmental cordilions mandated fy EC and rehabilitation and
resettlement standards as ver R&R plan,

Erosion of exposed hillsides, mine dumps, talings dames and resullant silfaton
of drainages, creeks and rivers can significantly impEch the surmunding areas,
It ey also cause destruclion and disturbance of ceosystems and habitats amd
in dreas of farming it may disturb or Cesioy procuctive grazing and croplands,
I may slso may preduce neise pollution, dust pollution and visual el lution.,

Ta maintain ecological balance and 1w check | miligate harmfu! aflects duc to
mining ane allied activitizs at Pakri-Barwaditi Mine  envirenmontal condrol
measures Nave been |ntegrated mnto the pracess of mine planning. Many of ihe
argas of environmental management  plannmg reuies  mullidisciphnany
approach.

1he changes warranled as per site specific condhons are tor e accaunled for,
during actual implementation. Fudher. m the Iight of cxpelience likaely o bo
aained dunng the nilisl yoars of operation. proposcsd schemes shallhe
poricdically modificd? updated  Physical, chemsics! hintncical arkl soco-
gronomic corrol measures shall be taken 0 vanous areas [ implemo miost
affective environmeaen controf trroughaut the life of rminirg aperabian.

Environmental Clearance

Ministry of Ermaronment. Foresi and Chimate Change, wide letter nc. N J-
T EBB2/2007 - 1AM, daled 19™ Mary 2008 accornded EC far Pakri Barwadily
Loal Mine Project for a producticn capacity of 15 MTPA in o iotal lease arca of

P 1’

- e = - - —— —_——— . —_—— f m————

Chapter - ¥ Envirommental Managesens Plgn

ROP Np, 34011,/12 5)/2009-CrPAN dated 2707, 10
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.

319,47 ha, which consists of Phase-l of 39 years of operation and comprises
of pencast operalions anly. Copy of EC s placed at Annexura-X1

1he present mineg plan is eryisaged for rated produchon of 18 MTPA for the
life of 52 years and intludes FPB NW quarry addiional area also. Thus {esent
mining plan s @t a variance with the EC.

it s recommended 1o scek EC for PB NW Quarry far rated procuction of 3
MTPA

Furher Basatine Envimnmental Data have nat yet gensrated for PE NW arca,
e available Baseline Emvranmental Dala as per sludy of PB West and FBE
East Quarry. shali be used o assess the environmernsal impacls for PB MW
Quarry and  acoerdingly  checksimitigative chvironMmontal Mmeasres  dane
sLggested.

10.3 Baseline status of Environment

10.3.1

Different elament of envimnment namely land, water, ar and ambient noise
stalus of the arca was studied inowinter, 2005-06 (supplemented with data frim
June, 2006). Al atternpts have oesen made (o gather ihe avallable data on the
presant environmenl i the study area vehich 1 thie area within 10 km radius of
“I1he propased rmine site

Existing Land Use patiern

Existing (pre-smining) land wss in loase area is given in Chapler-9 "Land
Requirement” 15 reproduced bl

Fearest ' Non-Forest

1.0 Within the block Gow . Prvale | Tolal

1.1 | Opencast Area L=

| 112 jundisheved 535.0

Excavalion & Tump i :
111 [Area : ! | 2B66.D |

Subtorl4) - 126244) 27624 | 197231 3501.0

Chaipt

12 | Underground 8988 | 81.54| 30035 570.8
1.3 Unulitized Area 357081 | 35708

 Sub-fotal{1.0) | Gous 35678 237260 | 4420.9

Outsice: Block [Excrnal : |
Oump. Goal Evaruation Br.G _31 02 14?15 : 266.08

2.4l

er - X Cauirepsiental NAdacgement firn
ROP Mo, 3201 1,41 5)2009-crah doted 2708 18

Fage X -7

i Pt -
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- )
L

r.398BE

-
-

—



—

L W 1

Resvaied meene Hlon (17 Hewinign) = Paket daragdifl ool Bisck

: | Forast Non-Forost

: 1.t | Within the block Govl. | Private | Total
Comdor, Raibway ;
Siding, Mine Infra) |
Grand-total 1787 |  3BB| 2520 4685

10.3.2 Soil Quality

To assess the quality of soil inand araund the mring area, ol samples wers
collected from eight Incalans dunng June, 2005 {before the onsel of mansonns)
g% well as dunng Movermber, 2005 for physicochemcal analysis. Table 101
stz 1he soil sampling locations.

Takle 101
List of Soil Sampling Locations
Sample | Location Type of Land
Ne.
51 Willage Pakr-Barwadin Forest Land
=Y Willage Chiradhi Forzst Land
53 Village Chepakhurd Agricultural Land
54 Haram Agriculural Land
£5 Barkagaon Fallow Land
56 Kanran - Sediment From Mahara river
57 Mahugain Khurd Fallew Land
Sh Karudaber Agricultural land

The resulls of analysis ars given n Tables 101, 10,2, 10,3, 104, 1.5, +0 5.
10.7-10.8, 109, 1010, and *0 11

Chapter - X Enviranmental Management Plpn

ROF Mo, 3401 2,/115)2009CRAM deted 27.09.00
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Table 0.2

Physical Froperties of Soil in June, 2005

Sample Texture Analysis® Type of Soil
Mo,
31 Sand: & Sil: 18 Clay: 76 Clay Logm
o2 =andid. 3 Silt13 .8 Clay: 7B.T Clay Lozm
53 Sand: 12.5 | Silt: 62.5 Clay: 25 Silt Laarn B
Sd Sahd; 4 it 37.5 Glay:53.1 | Clay Loam
55 Sand: 39 Sl 216 Clay 74 5 Clay Loam __
. 55 Sarmd: 61 [ Sl 204 Clay: 71.3 Clay Loam
a7 Sand: 12.6 | Silk 17.6 Clay:G4.6 Clay Loam
3 Sard: & 2 ailt; §.8 Glay: 75 | Clay Loam
* Allvalues tn 9%
Table 10.3
Fhysical Properties af Soilin November, 2005
) Eamﬁl-é Texture Analysis* Type of Sail
Mo,
51 Sand: 7.9 [ Sl 131 Clay: 79 | Clay Loam
52 - BandB.s ailt: 14 | Slay: 74 | Clay Loam
I 5% Sund: 15 | S 15 Clayy 70| St Loam
5_ 54 Band: 16.7 | Sk 1446 Clay: 68.7 [ ity Clay Leam |
5h Sand: 14 [ 5ilt: 2 Chlay: F& | Loamy Sand
56 Sund: 163 | St 61 | Clay 77.6 | it Laam
&7 Sand; 8.9 [ Sk 31.3 [ Clay B0 | 5and
S5 Sand: 143 St 05 | Qlay:76.2| SandyLoam
* Al valuce i S
A

Chapler - X Fnuvironmental Management Plon

ROP Mo FI0L1A IS 2009 . CPAM dated 27,09, 10
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Takle 10.8

Chemical Properties of Soil during June, 2005

Paramoters g1 82| &3 54 | 55 S6 57 21:]
cHilS)yat 23° G Boh| .86 o654 | 952 G 8 7B 3 FiRih
Electizal Conduclivily AL TRAAR] T FN HRLAN] MY 132 T 1RE 150
TR0 (psfom) ar d5 O
Table 10.5
Chemical Propartias of Seil during Nu?embef, 2005
| Paramaters ;| 81 | 52 53 | 54 | 55 | 56 | 57 = 58 ‘
|owirSiatzseg_ | 694 p74 68 [ 631|703 | TEG| GAC 708
E-ectrical Conduchiviby 13p | 10 114 us WA | 147 | 1es 119
(1:50 n [psicm) at 25 °C | :
i !

Enil pH plays an impertant rale in the avalatelly of nutnents. Sol mcrobsal
activity i= @glso dependent on pH 40 the study ared e soil pH s slighty acidic
to slightly alkalme (G.30=pH<=7 B0 in surmmer; 5.3 1<pH=<7,.06 i1 winlers).

Eleclrical o nductvily {EC) 15 @ measure of the soluble salls and ionic activily in
the soil. In the cullected sl samples 1he concuctivity ranged from 707 o
158,07 pefomin supener aed from 5310 167 psfom in wntee.

Table 10.5
Avaiiable MPK Contents in Soifl in June, 2005

-

Farametars 51 az Sl S S5 56 ar bt !

Crrgask: s I N [H [ Vi 07 1.11 104 A 17

Cawsyn e 5 i . .

£ Ralirg Livw LG Lo High kteciam High High L oo
AR Z1n 13| B2 T4 A58 16 3675 2TRE | AE1.73 | 208 02

Chapter - X Errvirgrmentd) Menagerrond Florn

ROF Moo 34011 /1157 2009-CPAM dated 27.058, 10
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i
Parameters | 51 57 53 54 T 57 T
Aveanla bl
Mil"Jen in Loww Loy Med-ur | MMediem | Rodicm Lriwe R Livm
'_-g.-'hei- & raliry
Jesnla AT 1.Eif1.E-im 1749 2 153,53 ZGE5R08 | 308 E3| X122 6BE 44E
E;?I-:‘_f-‘*ﬂf'“m in | Hgh | Medium | Medwr | Mediom | Medim | High | Medwm | High
Ratirg R
Avalanle 1.43 2.05 1.498 1.5 41.34 18r £1 8 1.4
ﬁms‘nm}m“% L Lo Liawe L 1igh Leny High Leve
ke & rafirg _ __ _ j
Reelirg wased an, . _
Availuble Mitrogen . w280 Low | 280 560 -Medwm | =060 - Hign |
Cirganic carbion o =0a0- Low | 050075 - Modium > 373 High
Svajlable Phorphoruz =10 - Lew | 10— 25 - Mediam =22 - High
Avdilable Folassinm S 120 - Lo | 120 - 280 -Medium =280 — High
Tahla 10.7
Available NPK Contents in Sail in Nnuemh&r,'zﬂﬂﬁ
Farameigrs 51 82 53 54 55 SE 57 SHB
A Ruling Low | | ow Low | Madwrg Mediumy Fligh Livwr Lo
Available Mitragen [ 27218 21208 271.56] 304 25F 245 64| 227 42| 221 25| 23972
| 1 g/ha & rating Low | Low |Medium{ Mediurd Low | Low | Low [ low
Available ZER A 22968 GO 67| 145 H1] AR).0DE| 234.08] #74.40| 225498
] il
e MRl [Low  JHigh  [Lew  [High  [Medium|Medium|Medium
Available 6.74 | GOG 497 A48 1011 | 33.85 ¥.50 1.0
Phospharows in Low  [Low  |Low Low MediLm|High Lo Law
|kgha&rating - |1 Ll _ _ - |
Ce LN I
Ehaptrr - X Enwirernmentol Monogement Flan
ROF Mo 3903 11 5)/2009-CPAM deted I7.09.10
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tating pased on:

s Acaailable Milrogen

| Orgasis carban

| Avalkatre Phosphos

I Availab'e Polassium

| <28 - Levw | 2H- 56D -Mediee, 2560 - High
<0 A0- Low | (LE-0.15 - Medicr > .75 - High ~
<10 - Low 10 = 7h - Migdinrm 226 - High
12k Low [ 1273 - 280 -Medium | =250 — High

Phasphoerus and Mitrogen ace limibing notrients, especiadly pRosphorus Doring
Jung, 2005 in the tested soil samples. avalabilily of phosphons s ow except

in 55 and 37, whore it s high; avaikable Nilrogen @5 o e mediom, crganic

" carbon content is low to high while polasswn caontent 5 e 19 bah, During
Movermnber, 2005 excepl in 55 and 56 awailghbibty  of phosphons i Iows
awgilable Mitrogen is low o medom; organe carbon content is lew 1o Digh

whila petassium contenl s low 1o kh.

r
' Table 19.4
Exechangeabla Soil Cations in June, 2005

Paramelers ; 51 | 52 g3 54 55 SE 57 58 ]
Caleium 20.01 | 221 B4.64 1524 [ 1824 | 4447 2y 2461
tmeal1200m 1oy | e | men | stm [ um| erny | 4ev | ters)

E Magnesium | 1148 | 1148 | 478G | 5169 | 677 | 35637 | 947 19.15
(mea10000) e o | 21 | 282y | o [ mem| 2w | (om (201

K Sodium 0.23 i).24 0 & (.44 204 1.28 1.7 e
wmenfligen) [, 221 | (25 255 | 03| o161 | e 16
Folase.um 2118 8.4 9 59 9.3 .87 1702 | 633 2558
mea et [ s znl_en] est oasl os] osl 0w
| Figqures ind i givies e % contribation of the respeclive ions o base saluration I

L~

Chapter - X Enviranmental Management Flan

RO No. A4DT /351 2 09-C0AN doted 27.09. 10
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!
Table 10.9
- Exchangeabia Soil Cations in November, 2005,

Parameters | S 52 1's2 | s 8 | s | &7 se |

Calviarm 770 82,80 : f0.G0 _E:_H g TOT0 5.7 ol 58 - _*’-ETG_

{meq/1d0gm) (56,11 | (B6.BI (503 488 | oy | mrw | man | gssm

Ry csiem ‘5000 5339 3733 GAST 983 (elai | 4225 ____3_;__?_[;____:__

{nen/ 16gmy [30.9y  (365) | (BB @S5I 430) 4y | oans; | 40 7 '
| Sodum 081 -wme7  |oer as |ow  ovse |oro  lore

{mes10ugm; (BG4 iDGTI | (FeS)  maw | 067 059 | (066) ¢ 0.86)
. Polassium 425 0 RTO B9 h nbi o ThE2 faR4 0 2N
(meah00gn) | paay | sy F sy | s | s s a7 @l

| Figures in{ ] gives the % conlnhubcn of e respecve 1ons 0 Dase saluralon.

The abbve results show that the tested soi samples have high propotions of
calcum and magresium whereas proporzions of exchangeable sadiom and
polassium were o

Table 1010

Availabla Micronutrients in Soll in June, 2005

i Parameters | 51| 52 [ 83 | ¢ _ 55 | s . s7 |5
Copaer 006 | <0G5 | =005 | w005 Ceany | <ous L w005 |- <005
Zir; 0041 | O0E0 ¢ 004 ' BiE? <0 IME | 00 1 002y | 003
| Iron 2 475 P25 2500 087 i 3129 239 | arAd
' (Waldes in madkg?,

Table 13,11 e

Available Micronutrients in Soil in November, 2005

H

 Paramete] 51 | S2 83 [ Sa | 85 . 85 %7 | 8B
| Copper 18 27z A s | w2, 202 114 0 104
AL = E.08 24 T3 14 5-14| 3G DEE o o P 1
Iran 000 | 4150 5300 | 24300 23e0 0 2200 1670 15

. U | -2 (11 Y41 B

-

'-.I . I
Chapter - X Favironmend ol Monogement Flan
FEE Mo 3401 1T 5/ 20008-0P A0 dated 27.09, I
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Soil micro-nutrignts alzo play an important role o prant growlh aod can act as
hrmatsrg rolrrents, Soeil micrz-mgnent analysis can be cmployed 35 8 diagrostic
toal far predicting the possibitity of deficiency of @ nutrient and the profitability of
is application For this, itis cssential 1o tix the critical mits. The cntical limit of
micro-nutrient in g soil is that coment of extraclable ngtrient at or below which
Marntztion practiced on it will produce & posilive responss W its applicabon. The
critical ks of eopper, Zing and iron are 0.20-0.66 mgikg, 0.50.0.65 mgfkg
and 4.5-6.0 mg/ikg respectively.

From the above Tables it can be scon that during June, 2005 n all the soil
camples, micro-nutrient levels, olher than that of iron, are wery 0w, iron
levets are wery high. Burng Movember, 2005, availability of sl 1he lested
micro-nutrients was high m all the samples.  Excessive micra-nuinignts ars
detrirnental 1o plant growth as execess of cne more micto-nulrnients gdversely
affect= the uptake of aother micro-rmirients. Excess of coppor affects uptake
of Molybdenumn, another micro-notrient. Excess of Zine. Manganese and
Copper alfect lron uptake. Excess [ron, Sopper and Zine affect Manganese
uptake. Thus due 10 lhe arfagoristic efect ol some  micm-rokrienes,
uptake of other nulricnts is adversely affected which bampers plant arowth
ie. tne fertilty of sails in the study area an; 1o,

10.3.3 Quality of Air, Ambient Noise and Water
The existing qualty of Air and Water are discessed o 114 angd 11.3
respec]ivaly.
a. Ambient Moise Levels

In orcler [0 have an idea about the cxisting noisc level of the sludy area, nofse
rmontborng has been carmed out at Tive locations listed in Talsle 1¢.12.

———mrme tr it e . = a—————— - . P Y. T

Chapter - ¥ Emvirormerttal Masagameant Fan
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amhbient Noise Monitoring Stations

Tabla 10.12

Sitn. : Distanca & Diraction |
Na. L pcation Core Zone; |from Centre of proposed|
Buffer Zone project)
M Pakei-Banwadih | Cizre
M2  ChepaKhord | Core i -
M3 Fundaul Buffer 0 K soulh-east of Core
DHE hmee e = mma e
(P} Foad. ust outside | Core -
lease area

M5 - Sirma Core -
MG Kandaber Buffor : 1 K west t:-f.l:nr.e:r Zong
MNF Garrkalan Buifer A K west ol {;‘r:ur.e ..T*:’uﬁe.r ]
M Haram Butfer i 0 K south-e:s) of Core

. Ohe
NG | Sikri B ffer | 0 Km south-west of Core
R R | ane
M0 7| Kadmadih Buffer 1 Km south of Core zone

b, HWoilse Monitaring Frequency

Monitaring was carmed cut gnce during Juns, 2005 Al each ambient noise
rcnitaring station, e, Moise leyal has bean recorded atl hoarky intervals for
&4 hours continugsly by cperating the noise-reconding instrumenl for fiftesn

[(15) mtinutes during aach holr.

AL Wk -F0ne Noise mornlormy stations, Ley.

noisa was recorded ab hoorly intereals for & haers continuausly by operatig
the noise-recarding instrument foc fiftecn (15) minules doring each hour.

c. Rasults and Discussions

The summarised resulls of ambient noise monitering in June, 2005 are given
in Tabhles 10.%3. The resutts have teen compared with 1he standard specified

in Mose 2000 Standards ;n Envircnmental Proteclion Rules given in Table
RURES d o '
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Tahle 1%]-13

Summarised Resulls al Mose Monjlorting Dorieg Jume 2005

: Resulls
atn. ! ) e e _
Ne. | Location - Loy $GE0G-2200 lip b Rl 12200 GBS b
. Ml Coman | Maant| Max Mim | r2an "
N1 | Pakr Barwadbh 66 36| 563 | 48 | 29| 402
N2 Chepa Khurd cB2 30 253 ) B4 | 23] 455
¢ M3  ° Pundaul o G735 | 59.5 45 26| V.3
. M4  Road, justoutside @ BY 40| B2Y | Ad 28 [ 391
e NE ¢ Sirma .52 30| 497 | z8 | 24| 278
NG - RKandaber 5B " Ar| A28 42 4 | 354
N7 Garrikalan 74 4| e8| B8 0] &/
NE Horam v, 08 41 BOG 4G 20 A0
Ng | Sikri 54 37| sos | 38| il w14
4 MG K admadih o6 34 o4 .2 44 25 26.0
. o A T o ‘Lﬁ-ﬁé'r:t_h_rﬁ'iE-ﬂ'EErﬁggé'
S . AlMalues in dB (A
Table 1014
Ambient Air Cuality norms in respect of Noisa
L {Ae Per Schedule (I, Rule 3 of Environment Protection Rules)
# _
. Day Might
£ Type of Area f (0600 - 2200 hrs.} (2200 = 0600 hrs.}
o Industrial Area " 75 i
Connreroal Area - fi5 25
Residential Area : R& a5
Silerce Zong | afl 40
' ' ' T AliValues n dB (A)

All the noise monitoring stations are "Reswdenbal Areas”. [ There are g areas
of the other bypas in the study area) Duning day lime, the noise levels werg
Righ in =ome ‘ooolons due 1o moverren of lraflic and vilage acivites Al

LN

e -
- — ) — 1 —— — o — — . - .. H " -
. it -
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might. the noize levels were mostly within he norms. excepl at one location
[MF — Garmkalan} because of operabion of 4 (3 Set m lhe villags

10.4 Environmental Impact Assessment

10.4.1

10.4.2

10.4.3

10.4.4

An essenlial step in Environmental Impact Assessment {E1AY 15 o wlentfy all
potential environmental mpacts (bolh benelicial and adverse). The dentified
impacts doe to rmirmng and associated aotivibes have Deen studiad in relatlion
(o Lhe follorwonny aFrsds:

Impact an land use

Extsting {pre-rnimmg] land vse in l@ase arga s gvaen in “Land Requirerment”
Chapter-Ix,  Mining, dumping. moad, built aea etc. will change tha axisling
land wse pattern by degradingfatiizing  forest atd  non-forest land.
Flantationfutilization  break-ups have bean given in "Land Roquirernent”
Chapler-1X.

Impact on water quality

Washing of coal has not been envisaged at present.

Impact on noise levels

The noise level in. and around the mine may inorease n feure dus o
mechantzed mimny operation, blasling and operation of crusher  Howewver,
1he noise levels in and arpund the ared is expected o be below 7 dBE [A)

Impact on Alr Enyironment -

Miring operations such as excavalion, pading and unlgading, maovameant of
dumpers on haul reads, kack filling, crushing screening and also drlling and
blasting are expocted tor goncrate airborne fugitive dusts. Emission of
prllulznts like nitrous Fumes (Mox), Sulphur oxides {S0x), carbon monoxide
{C.0O) pic. front dicsel cperatod couipment will also have litle contrhbution.

The ambicnt =ir quality of the orca shows that the pollutants like SEM, S0x,
Mox OO and dust fall are well within Lhe spegilied wlerance limils.  As suci
the air emvircnment cf the mine is nol likely to be adversely affected during

the live years penod. . .
- e L
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10.4.6

1M0.4.7
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Vibration tevels [due to hlasting)

Blasttrg palbern has been decgnad o rrmimige the wiliration levels, Howaver,
wibralion levels will Oe studied once the Dlasing is done imthe lease arqa

Impacl on Water regime

The minng operatien siarting from westem side of the coal block will afoct
Dumubam MNaklah and itz tributary streams and steeamilots joining it from
northeny part of the black. Tho Mallah flows inomare or [oss MBE 10 S5W
direction across the wasien pan of the loosc and finally joine tho Haro Madi
onltside the southern part of lease. SGround water level of the area vanes from
25 1o 35 m From the suface. The opencast mining betow ground watcr level
shat invalva releasze of water in ihe order of 500 meéhr through pumping which
will be discharged to the proposed garland nallah along nodb eastern
boundary of lease. The drawl of this guanbty of water 15 expected 1o be
recharged 1hrough rains dunng monsoon which is 200-800 mm in mensoan
and 100 - 200 mm in pest & pre monsoon seascn. lnoaddtion water
requirement of 526 m* fday lor ke domestic porposes shall alzo be met
through bore wells, wdustrial waler requirement far dedling, Spraying aver
road. washing of machinery ete. shatl be mel Yhroungh creating a small
reservor on Dumuhani nallah a1 eastern boundary of the leaze and draad
thruugh purmpinig.

The active mining activty for the live years period does nol encounter any
strgamy nallah Az such accumulation of sudace water 5 0ol envisaged in
any quarry ewen during raimy season.  Sditable stomm wator drains will b
made abowe the op bench o channelise the surface ron-cil during rainy
SEEISETT,

Impact on SoCi0-2CcONDMICE

Cizplaccment of ktuman seitlement will be nvolved due o the proposed minimno
activities. Adeguate sattlement and rehabalilabion schemes will be implementedd
A% pear the gquidelings of StalefCentral Gosl. Mirang activities wilk have a positive
offegt on the socig-coonomis condition of tho people ncarby, as i i2 a steady

saurce of incorme for them.  With the contfinuation of mining aneraticn

(hapter - X Envirormente! Monpgemen! Plor

ROP N, 32T 1/T15)/2009-0PAM doted 24.09. 10
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i
employment oppotunities, sommonication, medical faclities, schealmg ele will

be improved furihor,

10.4.8 Histarical Monuments

There iz no hestoncal monument in and around the mming lzasc boundary other
than a Megalith Structure al PB East Quoarny. As directed by MoBEF 500m radius

5 laft for s preservation MNo coal shall be mined banesth ihe influence zene.
10.5 Environment Managemeant

13.51. Year-wise program for reclamation of affected land

Ag per The yaad wise excawalion programme emasaged in the mining plan, tho
rming: henches will remain active WH the ernd of first five years of operation.
Accordingly, the reclamation of mined autr area will not be possible dunng first
live years. However, the back filing of mined out arca will start after B yaar of
[T grperalion iy weslem pil. Onee the internabk dumpging in the mined out area
glartg, fimubed quantity witl be dympead al the external dump. Mining benches will
be filled upto 451 mRL in the western pit of the Block and subseguently ralsed

to 540 mkeL. Yearly coverage of roclamation arozs arg given balow in Tabkle

10.15.
Table 10.15
—* Tearly Detalls of reclamation of land
= Etﬂgn o Eeclamation Area (Hal

e e _;
- Ty Gimge T - -

R e e 5

tCth year Slags r 177
.':-__ i} zCth = E-lEIL:IE | h 359 T

Chepter - X Enwranmental Managesasnt Plar
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Sl_age “Reclamation Area (Ha)
Aith yoor Slage i T CE7
- 4017 year Stage o T g7 ]
YRR S . = _ |
] -

10.5.2. Afforestation Programme
Diurirvg first four vears period of mine planmng & wizl of 457 Ha (in non-forest)
of land will bo broken in waslam part of the Block both for Mining and Cumpng.
To compensale for the abowes, plantation over 100 ha area will be undertaken
during tirst & Years as per the following plantation scheduls.

Table 1016

. Year : : Number of trees to be planted (i@ 1250

! Area to be v .
: saplings/ha), 753 % survival rate
covered [ha) pling )

First yvear 15 18750 {4l arpund 1he lease boundary,
dlung the acenss road, deIIItIEb]
Second year 20 25000 (Along 1h|_=.- AGCCAS road, uuts.lde the
dump aréa and compensate the plant
. e ) dred) -
Third yoar 20 25000 {Cn the extarnal dump-mlne
) perlphery & along road) !
[ . e ) |
Fourth Year ! 200 " 25000 (On the extermal dump mine !
! poriphery & along road) .
Fifth “r‘P’Jr 25 31250 {0On the external dumpmine ;

venphery & along road) i

10.5.3. Stabilization, vegetation and management of dumps
The quaniities of OB, Parting {Excluding of Tepsoil] o be dumped dunng firgt
tive years for West & East Quarry have hoon estimated at 99 47 Mmi The
E}'temal wasle durnp will be stabilized by terracing ihe slopes Planiaton will be

'}'_j' o

H
oo

Chopter - X Envirenmented Masagamnent Flon
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carried our over ihe stabilizod axternal dump teonerease the stabilty of dump &
alse 0 make the sumoundings mere coo-fricndly . Only local species will be
planted wnder the guedance of slale forest depatment

A 1.5 m high barmer wall will be erected abong the ouler edga of extemal demp
at a distance of 15 m form dump oe to arest the rcling siones down the dume
edoe. A dranage channal will ba dug ingside the watl 1o channebza the rain watar
falling ower the dump area. The channet will be cleaned periodically paricularly
before the onget of monsoon. Dozer has bagn envisaged for terracing of dump
slnpes 2% well a3 maintaining the drainage. Tha details of year wise stabilzation
and vegetation of damps ks ghven .|n Table 10.17.

Table 1017
Yearly stabilization and vegetation of dump

" Year Dump Slabilizalion &
| N N Vegetation (Ha) .
! First-Year Stage _ -
3Ard yoar Stage ' _ 17
2th year Stage 6
_10th year Stage 1Y
2UthyearStage 1 L e -
3th year Stage - . GEY i
| 40th year Stage B17 .
FinalStage_  _ . B <& —

1054 Meazures ta control srosion/sedimentation of water caurses

Continuous monitasing will he done 1o remove overburden matarial and kose
sediments from the working rming benches and excavation zone to aveid rolling
of the same mio ihe water course and thereby prevent the srosion and
sedimontation. Retention wall will be constructed around the durep o prevent

[c:-llin-_:; down of lnose sediments. Settling pits will be constructed at appropriate

__'.__-. s T.-

Chapter - X Environmental Monagerent Plor
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10.5.5.

10.5.46,
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lacations along 1he water channels o arrest sedments and clean water will be

alloweod o llow inlo natuea| waicr caourse.
Treatment and dispoesal of water from ming

The water inside the mine pit is expacted from the i water during rainy
ceasnn. Entire precipilabion over the pit will be channelised systemalically into
matural droinage. In prder 1o ensurs the discharge of clean water into the nalural
drainage, sedimentation ponds will be made at suitable Iocation to arest the
sludge. Accumulated sudge will be scraped off ime to lime o maintain the
proper ming waler discharge. In order o monitor and subsegquent Mmanagoment
af watar quality, monterng sEbons wil .tne located near settling pit. Efluent
treatment plant s ersasaged Tor treatment of watee dizcharge from workshep as

well as domeslic waste.

Management of air guality

In the proposed lease area the existing air guality is withen the norms as
specified by the Mational Armbient Ar Cuality Standards (NAALS). Fugitive dust
shall be generated in open cast ming due fo drilfing, blasting, handling cf
averburden & cogl. To control dust from vanous operalions folowing measures

will be resarted to.

s Drilling area will be welted pror 10 drilling _

» Water will be sprayed during loading/unloadmg of OR and are

v Penodical waler spraving will e done an haul road, overburden durmp &
ctacks of coal

» Trees witl be planted on mad side.

= Dumps will ha stabilised by planting grassirens SRR

Chapter - X Environmental Monngement Plon

ROF Mo. 3401 1715]/2009-CPARM duted 27,0810
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It has bean proposed 1that all mining and ore processng eguipment will have
dusi cetraction and soparaton aiachment b rminimise ar pololion. 0 order to
monitor and subscquont management of air gquality, monitoong stabons Wil bo
lcated near dust generating areas such as haul road, OB dump, caal kandling

plant el
Protective measures far ground vibration/air blast caused by blasting

Eoosening of rock mass will be donc by the Blasting of 10 to 15 m deep and
1607250 mm diameter blast holes. Burden and spacing Nave been propased as
45 m and 50 m respectively. Milli-second delay detonators have been
envigaged 1o mmimise the ground wbration. Use of non-electic dotonastors will
bia-used wherever reguired Blast vibiration sludies will be conducted to u:-pi.imisn
the burden & spacing and cxplosive requirement $0 a5 10 micimise the vibration

elfect due o 1he blasting.

Blasting will be carrisd out in a periodical manner 50 35 o minimize the impact

an tho local habitanls and ke faunal species

Mzasures for pretecting histarical monuments and for rehabilitation of

human settlements

| kstornical moruments de nol exist within & £m radius of the proposed ML arca.
Adrquate scherme for rehabifitaticn for bonran saetllement within the leasehoid

area, will b implementad inling with the policres of CentraliState Gol.
Soclgeconomic benefits arising out of mining

The activites involvad n mining and subsequent preparalion of coal at
proposed leazehold arca will gonceate employment potential both directly or
indireclly. As the proposed mining ard transporation has been envisaged

throwgh comtractual means, hrough Mine Devcloper & Opcrator (MDY, local L. ..

————— e ————— e —— .. . mm = = med = pgmmre——
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pronbe will have employment apeonunitios as sklled, SEI%i-Rkillﬁd Anc unskilled
labousers in mining, transportation and allied activisics. Thus thore will be overall
Mprovement in tha socio-sconcmic stalus of the people of the surmounding
areas  Mining activities wilt have a positive offect on the socio-gcancmic
condition ol e peophe nearby, asilisa ﬂtll:.*ad;r source of pcome for thom. With
the cominualion of minirg operation cmployment cppotunifies, communication,
medicat Tachlies, schaoling oo will e mproved Tuther

10.5.10. Monitoring schedules for different environmental components right from
the cammencoement of mining and other related activitles
The envircnmenial sialf will make and conducl rowting field monitoring and
nspoetions and ndgract closcly with operations personnel. The necessary
Slanning of envirormental field aclivities such as topsoil removal, storage and

replacemem wik bo performed by the environmental siaff

Enviranmental mendanng and mpodieeg will be conducled o provide 3 close
suporvision on lhe suirounding aateral environment and provida carly warnings
of any adverse changes that may be related 10 some dimension of te miring
and allied operations. The actwily can ke calogorised inlo routing tasks.

In giger 10 carny oul rouline lasks 0 a sysiocmabic mannsr. Environmental group

will practice the Tollewirg:

= PFlan a site-hazcd sirategy o control gllution. The strategy should
inlurle formulation of code of aclions for comalling ar, waler. noise, scil
pollstion. managing blastng effects, phasc wise afforesiation schame
and actions o be taken in respect of socio econormd development.
Frequency of monikonng! sanpling and inspeclion of varnous parameters
! factors will alse be plannad.

e OUvarsee oryiroomental control measores are implomeanted &8s peer
approved aclion plan

+  Plan wonscheation programmes in eespect ol waler and energy.

-
-
-

Lt e
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’.

« Idenbify and record the constraints in rospect of srvironmental glanmng
arnd imalermontaton

+  Syslernalically cocument all 1he field manitcring and labocatory analysis
resulls. Anafyse the monitaring resullts and inspection findings. The
results can be compared with various standards! Norms. Prepare
prindrs progress repons, which will include the amalysis and inspection

resuts Environmental awdil results and actions taken should af=zo be
syslematically dooumeniod.

Manitoring and compliance shall be dene 3 per Environmental, Forest and
other slatutory clearances accorded for the pmject. However, tentativo

monitonng achacles #re provided in Table 10,58,

Table 10.18

Menitoring Schedule

S| - | Schedule and Duration
No. Dezcription of Parameters of Moniloring |
1 Elape Failure Ba-wieakly '
i 2 | and Erosion W akly
A Crrainags Craily
" A per mine workings
|4 Blasting effect and blasting
Re-vegetation and Green bell )
5 dE'ﬁ-‘E!JEIprE:-‘_.I'It Yearly
G i Monitor Plantastn fteasures Yoarly
LT Sufare Sutwsdence Ri-WWeekhy
: ety > SIS S
W aier Quality '
& ' Maonitoting] Ground & Surface )
; Water quality of Sarface and
i ground waler around the sife
' (Al paramelers specified by
EPCEY | Maonthly
| & Ermssions and Air Ouality 24 hourly samples with
o IRPMSC: NDCOY | analysis carried oul i
I L f

Chopter - ¥ Epvircnmental Mertagemend Plan
RO o, 303 1582000 CPRANT dafed 27.00.10
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E_ Description of Parameters 3:::;'?:3?:: Duraticn
mcrithly all-roundhes
yeear.
| 10 | Meteorological Slation | continugus -
11 | Air Quality Continuous
12 Novise Chralily o ConlirtL ué
; 1 D-L-Eupmtf.-nal Health 1 Eli-We_eHyT-

16.6 ENVIRONMENT MANAGEMENT ©OF PAKRI BARWADIH NORTH WEST
.(SECTOR-A) QUARRY

Environmental Clearance [or Paki Banwadin Project (coverng Western and
Eacztem Parl of tho Block) was aceonded by MoEF on 19.059.2008 for rated
preduction: of 13 MTFPA. At thal time the North Westarn {Eector-A) part of this
black was uhowplored. Subsequent to detaled exploration, NTPC submiticd
Kining Plan which could not he presented 1o MoG. in compliance 1o the Mol
letter rg- 150132%92003- CA-l dated 0% 102014 NTPC = submifting Mining
Plan of Pakri Barwadih (Rowv.1) for consideraton of Mo, Base line
envirnnmaental data is unavailable for this part of the block.

I the prosent Pakri Bawadih Wesl & East and Pakn Barwadin MW are
ntegrated as @ result this mine shall be producing 18 MTPA As tho clearance
i already cbtained for 15 MTPA. NTPC shall conduct EIS/EME for PB-NW par
and submit proposal to MoEF & CC far consideration.

The envirenmeantal management plan shall includs the svaluation ot impacts of
camying ool mining  activines, mitigation of enviormental - palution arel
monitoring of envircnmental varametors such @3 land, water, air sic.

Erwronmental  mitigalion  measures  and  monitoring  and  condrol of
environmieal parameters shall be carried oot in line with that proposec far
Pakri Barwadih West and Kast Cuarry.

Salent features of the PE MW Quarry (sector-2) for planning e study are
briefy given in Table 10.1% Lo

—_— e —_— . f e e———
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Tahle 10,19

Salient Features of PB NW {Sector-A} Quarry

.:l} ; .ﬁ..ﬁlpiiEd L_Ea:'_-:e_. Ared i 485 ha {E[“|u.al 10 Blpuk area )

by - Core 2ong ! 485 ha Blook area

|} Mature of land Ratitated land, Agriculural land, wasie |
R land, Forest land and Water bodies _|
cl) Mineral to be mined Coal 5
. . ——— |
eh acale of nperation The fapacity ot propnsed mine s 3.L'IC-|
rillian tennes per annum [(Mipa) :
fl Arnlicipated  lile  of o voars  (excluding  Ywo yoars  of '

| rmne construction poriod)
X Qi kA erbrod of rn_ir1ir_'.|_L] Cpencast |
) Surface transport By trucks and CHP within the ML, by I

combination of road, CHP and raibsays

10.6.1 SO0 ECONOMIC STUDY

Socio Ecoramin Survey Study is under process and dhe Bndings af the study
will be incorporaled after finalization of SES epor.

10.6.2 EXISTING LAND USE PATTERH

Mining, Jdumpeng, road, Euill ared etc. will change the exsting land use patiern
by degrading/utilizing forast and non-forest land. Post meining land use patterm
= fiven in Chapter-1x.

WA
-l_
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11.1.1

11.1.2
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CHAPTER-XI
MINE CLOSURE PLAN

intreduction en Mine Closure Plan

The presen Mine Closure FPlan is preparad for 4685 Ha, which ncludes PB
West. PB East and PB Nurth Wast Quarries. This Mine Closure Plan govers
exraction area, external OB dump arca, facibhes, diversicnirealignment of
nallah & road, colony ard coal evacuation trmugh Lross CEenry COHTveyD

Mine Closure Plan based on the Approved Mining Flan bas already
heatt approved by Mo as  separate  document ade leller No
FAN 10201 1-CPAR Cated 2004 2012 (Copy of 2pproval fetle) @ placed As
Annexuro-XN1 . ' '

The Mine Clesure Plan is iniegrated wilh presenl Mining Plan of Fakn
Barwadih Minmg Plan 1% Revsinn). Ming Clesure Plan cohsists of two
parts namely Progressive Minc Closure Flan” and "Final Mine Closure
Flan”. Final Mine Closies Plan shall be prepared five years betore closure of
mime. Present Progrossive Mine Ciosuee Plan iz in line with fthe MoC
guideines sued i this regard nclurles all aspects covered in approved
hine Closure Plan.

Reasons for Closure
rine shall be closed eithes

w  alter exhauslion of coal reserves or,

« by anyecrder ol government or,

by anyenlation of statitory obligation ur.
» any niher anforcecon redsom

Slatutary Obligations

All applicable statotory rules, regulations, bye-daws elc. and statdory
requieernent related to Govemment  Lcenses, workers' compensaticn,
insurance, oo incledmg Binimum Wage Act for the warkers ermployad Dy
the ouiside agenues shall be adhered to. Followesng statutcry rules.
requlaticns, bye-laws ic. shall be adhersc to: _ P

Chagter -Xf e Ciasure #lan

ROP Mo, 39311515 2000-CFAR doted 27.03,10,
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LIST OF CLEARANCES FOR PB EAST, WEST and NORTH WEST QUARRY

Coal Mines Regulation 105¢

Mines Act 1952

Pdines Buies 1566

Yoeational Trairing Fules 1966

frdian Eloctricity Rules 1956

OGKS circulara from 1848 [up-to-date)
Faclomes Ac11848 (as dpplicakble o mines)
Exposive Acl and Rulas

=

e mean

-

Ly DGASE 10 Mines of CIL

| Eecormmendatians of  Mational  Safety  Conferences.  Trparite

Sainty Rovipw

k. Special guidelines issued by BGMS following accident enguiries gL

I ILC pode of Safety and Health and in open cast Mincs (1991].

Specid corditions mposed whle execubon of lBase deed, approval of
diring Plan, directims i:i-aue::l'l:hy the Ministny of Coal, condilions mposed
by the MoEF, State Pollution Control Board or by any olher statulony
crganizalicns shal he followed, Al conditions  stipulated in the
Approved Mining Plan, Envirgnmental clearance, Forest clearance and
cther future ciearances shall be complied List of clearance Mgy wath
ther atalus is given in Table 111
Table 11.1

Conditiores allached o statutory permissions and exemptbons grantod

BB

SO |

—

_—

G & O

. a

—

5L " | Clearances B i'étatu's for 'ét'atu5 far NW
Mo, : ‘P West ' Wuarry
& East :
: Quarry '
Appraval of  Mining : App_ﬁawz.-d I kot Approved
Flan by Mo |
" Reviser PArING Plan ‘Under Inlegrated wath
- (15t Heviseem) and hing apmval FB West amd
Closure Plan Eazl a3z one
MTArE e
_ . - i S
Lz : '_.cu_lf-”-:

Chapier -XI Mine Olesure Men
RO Wo. 340120 5)2000-C0A0 doted 27.00. 0
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Reyrsed Mirving Plan (15t Revriion} - Poki Borwsdih Coof Block

3 | Fublc . Hearirg
Ccanducted by SPCB

2 | Environment cleaiancs
by MoEF

Foresl  clearance
 BADEF Stage

and Stage |1

5. Permissign  for
Diversicn  of  Malla
passing through Wost
Guarry of PE from
Govt. of ITrankhand

7 [Parmission oo
Withdrawal of Growund
Wator frem COWA,

8. Land Acguesion ¢ suface
rights
- State Govt Haowt. of
Indiz
T 8. Clearance for use of
; BRplasives &arerd
1
i o nstruction af
| mMAgAZIng

| 1 Perrmasion far opening
' of  fnal ming  froem
DGMS

11.1.3 CLOSURE PLAN PREPARATION

Corrpleted

O bbaine:]

sy ' Obizened

Obtaired

Olbtained

In Frocess
[Seclion

_‘|1 uncier
| CBEA ALl

hos been
nofifigd)

In Frocess

Obtained

_1— ,
| Mot dane = i

I Mot Auzlahle

In Process

1
|
| In Process
i

In Process

Integrated  waith '
PE WE az ona
___...-r"

ming rmira

I Process

Cenceptual Firai Mine Closure Plan has been prepared. However, Final

Chopter -Xf Mire Claspre Plan

P s, 3900 10 5L 009-CRAM deted 2 7.0 NE

Maga Al - 3



Revized Rdining Plan (15t Revision) - Fakri Sorawoedih Cool Bk

fine Clesure plan shall be prepared 5 years belore the |Ilf.E=.i':|-' cossation ot
rring operatiens shall continue for 3 years afler Tkely cessation of mining
operations and will have the approval of the Bodard of Direclors.

11,2 MINE DESCRIPTION

The cotiee: coal block has beon considered For Qpencast mining ir the e st
ol congervation of reserses and techno economic consideratinns,

The minmum workable in-hard shickness of seam for opeacast miring has
boen taken a5 1.00 m. In case of opencast patentialily, a seam has been
conzidered a5 splined if the paning batwean the two zecticns has attained a
thickness af more than T.00 m and is porsastont.
Dwring tho couran of mining cperations, Rhora, Dumuhani ond Hardara Mala
will nzed be be diverted at dftorent stages of mining cperations to ansure
safety of mine workings as alsa 'or releasing the coal rescres which
otherwisc would be lost in lhe sately Earriors required fo Bo [oft agains this
water channel. Gare would also be necessary to provide suitabic aarland
drainz as well as embankment along diverted nale route bo avoid any
inundaticn of opencast mine workmgs.,

11.2.1 Mine Boundaries

s proposed oo mire maximom area lgaving a barmer of 7.5 m on surface fram

bloch boundary whichos a Statutory reguirernant, The hoandanss of FE West 8 East
Quarry PH-MW Quarry ard delingaler and goese e Table-11.2

Mine parameters for the delinealed mine boundares are shown below:

Table 11.2 -
‘Boundares up to 300 m depth line
T x
I P EERT
' WEST QIUARRY _I OUAERY NORTH WEST QUARRY
Frarlivulaas ' C—
| wWe.-1 WP-I| WP-1 We 4 ! PiT-1 FIT\2
I i_ _____ __.|l J— ———
! F.. recren b £ -1 Ssan .
i urop ured - | Cuary  wnluce e ::;':”:IF ;‘:_r :: h.l_“ ‘Il'nm
Meribn e | al ez 1! I\_;j:'” Tz ol rorp sl B procecles: al 3% IT-?;I':'-J.I ":' ‘:-"1_. a1l
Haladary  ; seam of M T LA | ! s | 21 He surace, salk "”'_':_"': el :I . |':|
. o 1! | B e willy rengess] v
| : |||_.:--| ! A Nzcr.
1 . ! i _
i woty Khon | '
.. - 1 : )
Tl i r:ll:_.l 'I;_' _I HIFLN O Y PR TR . e hamr e Blazr= 0 2 o oy e Klgng — 5
Toedary e - " il e ' O hekia Malia.
: . L 1 .
| al uf i : Vo .
o e i IS IR CFRE S e
Chogter K ARe Cleiars Pian . P

ROP Na_ 24011/{15) /2009 CPAM dotrd 27.69.10,
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Revised Mining Plan [1st Rewviseon) — Pakei Brrwadit Coal Slock

bl HIHH |
I :
!
! -
—_— s | —_—_. : S -
[[IHTH ' [ . . - . .
ksl . Fus - ! . Y AQ R P g hzra EQ wm Ay Ike Ehora B
Boantary :;:rr' Fy. k. " kFoECT S T Ml
| N I I _ ——— . -
i il RN ! Mhon : Cuary  suriace haz | Coary sfase Fan been
Zll 1 T 22 Fou Li—!L | replh 1 aeplh s beer praaclarn oz 25 pupEcsd oAk Lnooar 1=
?i-:‘JI.Ii..:,:.P" F.. Pl 51¥] @ el FIL | TRL ol 10 | an e sailele @5 ot nailees gz owell An oo lhe
R i “'-1 T L af Seam | a5 oen lhe coofusade | crnlloore ol Kasa 2 P25
s S |l | I ol fhva baaln A &B | 24 H
Wate® 7.5m.sgace widlh is left from the outer bupndarny of P8 NW quarry
Some major system parameters are given in Tablie 11.3
Table-11.2
Syslem Paramelers
&l |Particulars T 7| PEWesi& | PB-NW
CHe L e _East I
1. | Maximum Bench Beighl
moesa e e : ___ e 'Iﬁ_
Coal ard Intervering parting f-99m _ §  H-1Bm
z Progecd minimurm Bench With
Vyorking Bench [ 5im T 40m
3 Meon-Noriking Bench Whdin ) T 2Em 28m
3, | widlh o the permanenl hautgad  __ 0m T 2tm |
4. Width oof the temparary [rENeoos farmp 0m : 10m
4 Uspial hetght of e spoil cump bonch : T3m Caom
I Ty o i
© G, | Width of e active dump bench ! 0 30m
T. | Berngh Sld;ie ' ' i B i
_[OBEench T S A
__: Coal Bench S NS L
Dump bench T
Overall [Ultimate} pll slope 27" j az
L . 1300 midepth)y (153 deechy

Chopter -XI Wine Clostre Plan
RO mo. 34010151 H06-CRAM doted 27.09. 16,

Fagz xI -5



Revised Mlining Plan [2<0 Revisign] — Pakel Rorwioedite Cogf Block

11.2.2 Gaology

The Pakr-Barwadib klock (Eact & West Coamy) comprises of Talchir, Karharban,
Barakar, Barren Measures and Rangan) Fomations belonging 10 Damudas. a
sub-Group of Lower Gondwana Talchir Formaton rest directly over tha Pre-
Cambrains. The Karharbaris and Barkars are the mdin eoal bearing formations
in the block. Stratigraphic succession of the farmations in the PB West & East
and PBE MW is given in the following Table-11.4 A
Table-11.4 A

Period iGrnup
_Hn-nnm ane"r"r
(Bondwana
Lip pr.'r- ----
Fermian
Up;ﬁ? R
Permmian |

Stratigraphic Scquence of Pakri-Barwadih Block

Sub-  Formation  |Thickne iLithology
group 55
Range
Darmica iAlluwI[r'ﬂ_" 350 —|Oetrital and  Alovial
£3.85 sl & subaoil
ﬁanlganp 1.50 Fine to m_r'r:nédium'
12450 |graned  micacecus
sand siomne.
nterbancied shale and.
sandstone,
Carbonaceous ‘:'ihﬁh’.‘f
& Lthin uneuunumicé
Coal seams.
‘Barren ERE Ciark  shala, 5andy:
Measuras 22300 |shalke & nterbanded

shale & sarddstone.

Chapier -Xi ling Closure Floa

K Mo, 7401515 /2008 CPAN gated 27,0310,
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Revised Miming Plea (130 Revision) - Poakn Borwodih Coal Block

Pre- -

Cambrian

Barakar 1220 - Fine_1:£: COaArse fraingd
26H.8%  [sandstone, Shale,
Conglomerals.
Carboracaous  shalke
& Cnal spams
Marharbari  |10.00 —[Medien v coarse
A Gl arained  sandsione,
Shale. gilicimgd
quan=ito rock & thin
coal seams.
Talcnar 080 -|Green colourcd shale,
13.50 Boulder &

Congolomerate

nconformity

kM rtamorphics

Czraniter, {anoizers &

Oduanizites

There am o Tow small outlices of Barakar! Hahartnru' Talchir Formations poccurring over
1he Pre-Cambrian Basemants immodiately north of the Pake-Banwadin Block.

Howcwer, in F"JE!- Modh Wosl {soctor-&) area small exposuwes of sand stone and coal
S0am afe found near the bank of Khora Nala in the westem margin of the block. Alplaces
Karharbari Formation alse rest direclly over melamarphec, The peological succession
extablished in the FB Morth West ared (seclor-A] of the block from sub-sufaoe
explorabion data 1s gryen in Table 114 B

Chapter -K Kire Closwere Mlan

FOP Mo, 39011415 /2009 CPAM doted 270910

Fage &1 - ¢
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Revised Minirg Ploa [1st Revision) — Pokri Borwodif Coal Glock

Table-11.4 B
STRATIGRAPHIC SUCCESSION OF PB NW {SECTOR-A} AREA OF CUAL '
BLOCK
: Bub- Formation
Pericd Grou ' _ Lithclc
y P Group | (Thickness) 9y
' Recent & Alfervitarn S0il & Sub-so
. Sub-Recent {3.00 to .
| b :EE.DDm] i
R ———— S | T aTu) (n ] (L Ve =
) — It
- Wholdle Barrcn  Predaminantly  shale with a
Fennian | Measurc miegrcalation of  sandstonc
(44,00 _|and shale and arenaceous |7)
. — 138 70m} shalc S )
P Lovaer Lower Barakar Fine to coarse graned sand- 1
Frarrmian Gondwana — amuda | (43 07m  — sones shale, carbonaceous "
i - 137.10m) shale and coal seams. ' 1
i - . -
' Karharbari | Fine o coarse grained I'
| ! 5.14m Ko | saﬂdsh:unde with kands of | 3
5 91.52m) | shale and coal seams ;
o e » .
| Parmo - j Talchir 065m | Gieen  coloured  shale. 3
Carbaniferous |- 10 4.64m S Baulders and conglemerates ...,'J
‘ —mmmmmeme s LR fonimity - - --
: Precambrian i | Griosses. granites  and &
' ! Metamarphics | quartzites A
As per the gealngical reporl. no major, minor and irace elemental J
analysss of different rock types was avatlable. The chomical analysis of coal )
indicates presenco of nontoxic minerals. The sandstones of Barakar
Formation constitute major part of area forms a principal aquifor. The 7
chemiczl analysia of ground waer shows the race choment ke T, M, Hy., j
Cd, Se Ag, Ph, Zn, Cr, Al and B are presen below deduchon imit
- Co T Y __;
Chapter -X1 At Clesure Plon - 3
ROP N 3901 1/(15//2009-CRAM dated 27.09.10. A
Page *I1 - 4 A
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Rewvised fhdining Plan {15t Rewision) - Pakri Benvadih ool Bleck

The ground water quakty indirectly infers the sounce recks characters henusts.
the rock of Pakri-Farwadin Goat block cotains no toxic 2lenants.

11.2.3 Reserves

As per United Malonz: Framework Classdicabcn (LINFCY he geoingacal
resenves of Pakri-Barwadih (East & West Quarry) can be classified as gréen

ikl Table 11.5,
Table 11.5
2 Summaty of Coal Reserve in Million tonnes
- UNFC Type Net Coal Reserves ..
A Code . T
! 141 Proved Reserves i 73
211 Feasibilily Mrneral i 36
» _ FReserves L
222 Irclicated M:nersl Feserves (!
Total{111+222} 1436

A total of 137.584 million tonnes of ccal reserves has ooor cetablizherd in
Pakn Barwadih Morth wes! (Sector-A) Coal Block, out of which 124 470 md
falls in proved category and 3.114 mtin Indicated Category’. Category wise

7 Gevlogisal Roserve of PB North West Quamy is given in Table 11.6

& ' Table 11.6

/i Ealegnrl_.r wise Gealogical Reserve of PB North Wesl (uarry

T [ ' Reserves in Million Tonnas
Property | Gategory © foti !
" Proved _F i'ﬁ'dlcated ~ Total -
Ppencast | 10638Y | a3 7% 06888

Ur{m] 283677 e 77T a0.aus

Total ! 134.470 3144 . 137584

Chopier -X Ming Closure Plan
AP No. 33011 {150/ 2009-CPAR doted 27.03. 10

Page X1 - &
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Revived Mining Flan (151 Revision) - Fokri Berwadith Coal Rlock

Thiz zeam wisa, grade wise and deplh wisse geclogical reserses have bean

provided in Geclagy chaptar

Met opencasiabie reserves of Fakd Barwacih is 208 23 Mt barnier loss znd

batler loss worked cut as 5874 Mt and 106.22 ME Taking imlo account of

rrurkng desses of 2072 MU extraciable reserves worked out 25 642 34 it

Peroentage of eatrachon by opencast mine 15 78%. Met reservos and

exfractabe reserves long with Ksses ar2 gvenin Table -11.7.

Tabla -11.7
Net reserves and gxtraciable reserves and losses
Net [Barrier | Batter  Mineable  Mining ; Extractable | %
Seam Feserve | Loss Loss Reserves Loss | Roservo Extraction '
In Mt
W Top e 2o a7z ']1_5? T XTI ) 10,40 H7.0E
Bottom | 1555 TasT T Tan 1366 |0 13.55 A7.06
. Corntmed | 11 57 0?1 a4z 1027 0£4 10,43 C90.16
Eﬂeam— v | 40.42 1.44 36 'E'aili.'ﬁ 1.44 [ 4338 87.78
1 Top 18,32 0.64 223 : 1695 0.50 16.46 53
W ot §82 'I_D._Si' .12 i‘é.xﬁj;r, D Taza &5 01
LI - |
Combingd  92.32 315 10.68 7440 243 TEO6 £2.30
Seam- IV I 12206 490 403 10383 318 100.75 22 54
MTop 2743 .21 2.04 2420 (G0 Zian £6.59
Il Sattom ¢ 563 o4y |arsAgs foos pal B5 39
L . . Z
 Combined | 4.80 | C.21 .36 4.23 RERR A 25,59
E R L -

Thapter -Xi 8Mine COlosare Plon

AR Mo, 34021158 2002-CPAM dated 27.03. 10
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Rewised Muring Flon {15t Revisien] — Pokn Harwadif Coof Block

E- 4

oA

" e

Hel Barrier . Batter Mineakle LM':I-'ling Extractable %
Seam Reserve ! Loss | Loes Resarves | Loss Roasarve Extraction
In Mt

Scam - Il | 42.08 185 212 31710 | 1.08 26.02 25 50
HTop £9.98 4 55 5521 4911 1,84 ATE2 Trarad
WMl |13978 [ 11.23 11 24 14,68 3.83 11286 C B0.75

11 TH 76 06 ¢ 28 55.53 B3.18 1.77 E1.40  §0.70
I BRMomn | 11808 | 1046 %990 55,30 2.85 52 .50 79.71

HMB | 1790 |71 : 1.32 1586 [ D42 | 1444 5670

” i - —— E. ..T_-._____
Combined | T35 1 0s0 1 54 B.11 017 5 94 807D
_"'sieam- Il | 41713 36.95 34.65 [ 24533 [1007 [ 33436 5016
Tiop WwWaz IR I 4 39 AT T TE B5. 11
IMiddle | 7297 ' 5u7 15 210 49.40 166 484 F5.56

) T 251 023 i“'tj T 5,49 ooa  !sas R
IBoflen 3560 252 és.aa 24.33 052 2387 a7 06

I MD 14 85 * 35 "j“a.'a? 583 0.24 .58 T 80
Cosmbined | 3.58 03T 113 213 bos | 20 57,50
Seam- || 16644 1242 4288 .l 111,14 a2 ' 10786 ‘8481

LL [ 260 018 035 215 0t 204 TR G2

WS #13 0.0 ';“El'n:E ' 0.08 0.07 0.00 6,37

: Kd a4.21 TRi% :“'1"11 237 LT 2B 67 83

| K3 334 "';'n.'.é:-' ;'f]'..r::% T EEE oo L z2zE0 0 [Esan
; K2 539 :u 114 Bar noF T Han “[T2a0 ’
I 1 — ol _— -

Chopler -XI Mine Clasure Plas

RO Mo, 3011/{35)/2008-CBAM dated 27,09, 10
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Beviscd Mining P (st Rewision) — Pehrl Barwodih Cool Block

i Nel Barricr | Batter Hln&ahla"i Mining Extractable | % |
Seam | fReserve | Loss Loss Reserves  Loss | Resarve | Extragtion
] - Ao
In Mt

C K1 15.24 {58 T4BS 1034 oai~ Jeex | 5562
~ Spam- - T o
Local 20.00 1.08 B.17 2073 0.77 i 19.98 bd.GE
Tatal s3i03 | 6574 (10622 |66307  |207Z 64234 TIEE

1 :

11.2.4 Mining Method

Cipencast mining method for the targeted roserves has bean adepted due ta
folkowing reasons

H.
£
c.
¢,

Tho coal seams are in cropping ak @ shallow depih;

The OB Coal ratio s favorable {515 ¢ 1) for opencasl mining,

Higher percentage Ot recovary 3s eompared (o underground sysiem.

The muning by pponcast method shall be economeal against undergrand

melhcd .

Mhe oponcast minng nperationg Ard comparatively safer and cnsure fegher
recovery of coal resource.

Showel & dumpar combination is recommended for 1his block 1o mine the coal
due 10 follower) rEasons;

i In view of mutiple seams and equal nos. of inler burden bayers o be
yacklad, an equipment system which 15 capable of deahny many layers
at a time [Rexibitity} of operatiuns with the help of smaller units has been
recominended as shovel dumper combination.

i. Tre qualily probiem can be handled with the help of hydradlic
excavators, which have three-dimensional mevament of buckel They
are capable of canying oul selective ITH Ming.

it Furthenmare, 1o lackle about 15 Miy coal & 86 Moum of DB from WWest &
Cast Cuarry and 3 Mty and 12 Mm? 08 froin soveral locations in e
mine. comparalively medium and higher size shovels ot upto 200 m*
hucke! capacity have been envisaged along with malching capacity G
rear funpers. N o

RGN LA =

Chopter -X) Wine Clasure Flon

ROP M. 39011711 5/ 2009-CPAM duled 27.02.10.
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Rewined Rising Pfan {154 Revision}  Pokrl Berwodin Coal Block

1. Flesdibdlily in c_}peramn shall be avalabli due 1o such aouipimcnl E.;_.'ElErT'I.

11.2.5 Eguipmend Selecllon

A. Eguipmant selection for PB West and PB East Quarries

The geo-rHinng condiions warrant that the equipment deployed in pafings andg
coal to alternate between the coal sesm and partings. Thus, i the process of
solection of mining equiEIMeant, Twa Matn eduipment combinations have besen
propased D for Tep OB and the other [or the coad seams and the partings,

200 cum Electric Rope Shaveds oparatng with 1707 -180T class of dumpers shall
be deployed in Top OB and 10 com Electric/Diesel Hydraulic shovell backhacn
aperating with 100-120T clazs of dumpers in partings and Caal. he size has
baen decided o meet the bwin objective of effective deploymenl, cplimal
utlication: of the equiprment and 4t the same lime keeping the flest size to
manageable levels, This cquipment size shall also offer g choice from 3 varicty
of wendars during the procurement and Faciitate betler inventary managemant.

v the initial years, he rine shall be npencd by 10 curmhydraulic shovelbackhoe
warking with 100-120 T rear dumeers. This is propoged, as this camhination shall
wave mach smaller load time Tor deployment.  Deployment of 20 cum Electric
ranc shorvels shall slar 35 soon as e load {or kop OB increases,

A pan of the Top CGB workload @ also proposed 1o be handled by 10 cumn
Hydraulic shovalibackhos operating with 100-1207 rear dumpers. This has beern
done i years where there isn't enough consistent workload for a deploymeant of
A new 20 cum repe shewel. This givees Dexibility to the aperations and also
cnsures betar equipment ulilization.

It is atsu proposed to wark cut the thin seamsa'parl'ings with the help of high
Capacthy ri;::__;;-_n:_:_.r dozers (A10hp!

B. Equipment seleclion far PB NYY Quarrias.

The geo-mining condinans warrant that tho equipment doployed in partings and
cual 1o alternate betwenn the coal seam and partings. Thus, in the process of
selection of mining equipment, Two Major equipnem combinations have been
peepased One for Top OB and the cther for the coal seams and the partings.

19 cum Electee Rope Shovels operating with 100T class of dumpers shall b
dep'oyed in Top OB and 5.5 cum ElectriciDiese Hydrauhi showel! backhos
ancralng with 60 T class of dumpers n partings and Coal The size has been

—_

Chepter XI&ATne Closure Plon
ROF N 30141 5 2009 PARNT doted 27,009, 10
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Revised Mining Mo (15t Revision) — Fokrl Sorwadift Coal Slock

e ——— fim————— e —— e ——— .

dac-ded o mest the bain obechive of efectve deployment. optimal utilization of
lhe sguipmenl and &t the same ime keeping the feet size 1o manogeabla levels.
This eoguipiment size shall glso affer 2 chaice fraim 2 variely af vendors during the
procurermenl and facitate belter invenlory managsmenl

In the nibal years, the mane shall be opened by 5% ocom hydraolic
shovelbackhoe working with 60 T rear durepers. This s propesed, as this
coumhination shall have mach smaller fFead time for deployment. Deployment of
10 cum Flectnc rape shovels shall start as soon a5 e load for top OB increases.

A part of the Top OB woikload s also pioposed o b bandled by 5.5 cum
hydrauhs shovalibackhos eperating with 0T rear dumpers. Thig has besn done
i yeArs where thare isn't enough consistent warkload for a denloyment of @ negw
17 cum hydralic shavel, This gives flexibility 10 the speratiuns amd also ensures
hettor cquipment utibzation '

It 15 atzn proposed to owodk oul the thin gseams partings Wwith the help of high
capacity ripper dorers (410hp). Thiese machings shall np the matenal, daze 1o
Inrm a hoap e be handied by 10 com frant and loRdars wirh 100 T ¢lass dumpers.

Cctailed fist of HEMM deployment has koen provided in Chaplor-y "Wining ™

11.2.6 Mined - QOut Land

=

The opzring of a rmene, irespeclive of the method of mining, has mpasd on the
lane wse pattern In the proposed project, the impact on the [and s expected due
to [lerwing activities:-

- Ertraction af Goal and Owarburden remdaal,

» Dumping of owarburden as welb as Coal,

- Canstruchion of infrastruciorat facilities such as, workshon, office, ad et
withan thie project arga.

v Bversion of MNalla, stream elc -

Mining, dumping, road, built arca 2. shall chango the cxisting land use patorn
by degradingfutilizing forest and non-forast kand.  Fost mining land use pattern is
given in Table 11.8.

Chopter -X1 Mide Closure Plae

AQF Mo, 14011,/71 5)/2008-CPAM dated Z7.09.14,
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Rewvisod Mg Plam (3 st Rovision) — Pakri Barweodrh ool Bloagk

TABLE 11.8
FOST MINING LAND USE PATTERN

& h & ORI —

SL.
NO.

AREA 1IN TOTAL

TYPE OF LANDUSE g  gagy|NORTH  WEST

‘guarry | QUARRY (Haj

' {Ha)
Plantation D24 l2g6 — ~ T Amm
WaterBody 598|104 T 00
Pubtic Usge : 105 a7 152
Grazing | 223 24 A
Arrciture gl Gressnbeit @ 442 T |24 456
[ Total B V2T 485 | 4505 '

11.27 Water Quallty Management

Water is an essenial elemeand for sustanancs of lile Ssupportmnn sysbem
an the: carth. I an essential requincmeant for all horean activilies riaht
from aurvival ta the developmeant. Therafore, uality and qf:an':il,}r ol watar
are the utmost impotant factors for servival and  sustainable
development. Hydro-goologically, the district = mainly canfined 12
Frecambrian crystalline ground water and Gondwana ground wator
Prwince.

11.2.7.1 Exizting Surface and Groundwatar bodies

A, Surface Water Resources

The source of the suface water 1= mainly Hiver. Mallabhs and Pondz _1he
dranange syslem of 1he sludy ares s dendnites’ o sub-dendnfic type and
welf developed. The drainage of Lhe block 15 centrolled 5y Sunrak River
M ke east whhich finally joes o Badmabe River. whict s one of the major
tributary of Darmodar River flowing in seuth centrai part of coafisid.
Three mapr nallahs flows north e sowth of lhe area vic. Khora,
Dumuharni and Hardara (Pakwah} Besles these mamne nallabig of the
bhock, there arc: rmany small SGircams & stregmilel, which descharge thair
lnad inta this major nallans. Al tha nallahs of the block are seasonal and
bocome dry curing summers. '
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B. Ground water sources

The grmocndwater o sedimentary formation oszurs wnder condined
condittons and 15 briiled 10 the Thickngss o the tormation. The Barakar
tormation acls as a good aguifer dus 1o high porosity and peroncakilivy
inthe furmalan. Predominamly swestern gart of the stedy area compnses
of hlls ard rugged topography, o water lowvel (s at great depth as
comparad to the Pedi plain arcas. Mosthy the rainsater gels ran-off in
this area aned hence the percontage of recharge of ground wialer is very
less. The water table of this arca varizs from Sm to Z0m; in the willey-fll
areas the water table is at shallow death. The ground recharge in these
dreds 15 very high, Tha major source of drinking water is dog wells and
hand purnps, which aoe availablo in almost all the wlages in the study
dares

11.2.7.2 Existing Water Quality (Surface and Groundwater)

Waler quality monitoring was camed owl in oorder o collect hasehne
dala an existing water quality, which can be wsed o predicl the mpacls due
to the project on water reqime. Samples were collected from fifteen (15)
Incations within the block ares.

The results of analysis of surlace water 5 given it Table 118, The results
have been compdared withy the 1510600 It can Ge seen that ai all seven
monitoring stations, water from thiese sowrces can be used for drinking afler
conventanal freatmeant and disnfection.
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" Table 1138
Results of Surface Water .ﬂ.naiyﬁis .
S1. ILesults )
—- - T - : -
No |Pammoiens | SWI1 52 =43 LA LT HW'."-_ 50 =T
| ek, Ty -7 20 ;N J0 il ml il
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H el ul 3ol kA 72 EPE I 7.3 Fad | 733
T L
5ilansehed _ l 186 ;30w %36 305 | A& | 222 !
| [Paveen ne] _
|1 Fel a0 | 44% Dorrax couzed . masul sine | 257
e | i
I kximg . ;
U hSatber $ TSRS hi | 2§ Rt | 450 (ERIY LT RN
1 o] I
" L hhoredeties 1474 y A 18 41 G5 1187 | 1kon | s50x
O oo
o Phmle s 4y er Jasy [ oAz | ey | o2 | 005 | ue?
RN T3
antal
TiH I issnlved 14 iy | 142 | 22 X 74 il
Sulids. el | ) !
1 Capner (35 ) 2n 9 <0 | a0 aneE | gare | 002 0
ot nomepl A
|7 Sulphaln (25 | aa 4 =0 A 18.8 24.22 16 ad
S0 mogl
173 hatrales [ac 0.35 « fiE a7 L R J.ED 02
MO g
B340 43 days
1 o 200 Al 1 e? #A 24 a8 ad
-1l _ . i

Chapter -XI Mine Closure Flon
SO0 Na. 34011151/ 27019-CPARMT dafed 2709 14,

Fago x1 17



Rewvised Mimng Plan [Ist Revision) — Pakrel Bonwadih Cnal Glock

14

Fhe ol

Cat e
(=
CEHEOHY N
gl

i 0L

<A 0 S IR

<[l

<1011

gy O

00"

Cadmam s
L) m gl

17

Sleniu fas

SH N4l

=005

[ 15

=k s

=005

<0003

=<0.00:5

<005

=0.00:5

14

Arseny (A%
Amhin eyl

=il 03

=00 115

< UG

<G

—_—

303

14

Leearl (a5 PLY}
i rriggl

=0 03

=0.05

=005

<005

<005

&

Jing (=50
i meg

<0 COG

(s

0 26

003

(156

21

Sy
Dosesrygonl
iMBAZ) in
micy]

216 244

0.E

a2

.

044G

025

2

| B wenaliap|
Chrarmivm o
Tr+h n rr|-.2|,l'|

<01

<0 <041

~dm

<0

=00t

<0

21

O, &Greases
in mgyl

=25

| 24

Totdl coiform
org.
MPHAO0 mi

3G

230 £19]

LY

BLrgechonakie

a5

2400

The resuis of analysis of ground water are given a5 Tables 1110 A, 11.10 B anid
11.10 €. The results have been compared with the drinking Water Quality standards
specifind in IS 1050, From the residte it transpires that the ground wabar guality
parameters mect the prescribed norms.
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' Fable 11.10A
Resuils of Graund YWater Analysis
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Table 11.10B
Resulls of Ground Water Analysis
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Rewised Miming Plan (1st Revision) — Pakef Borwoedih Coal Block
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11.2.7.3 Ground Watar

Sroundwaler vcrurrence and storage in sludy area are mainky controBed by
tme geclogival sel up of The area. The ability of gealogicak formation @
starz and fransmit &atar 1= dependent on s fermation paramelsers, such A%
porosly and hydraolic condocldy.

Cround water in uncensoldated recks circulated to & lmted 2xlant through
the serondany openmigs represented by jeints, cracks, fissures and suchcther
planes of discontinuily. The weathared residuum of the hard racks az well as
the fractures. ponls. fissures, fadlts and olher sones of discontinuity are the
principle renositories of groundwater in lhe area Ground water i the
wiathored and fracture Fones of hard rocks occar under unconfined
rondition, Depik of the water-tabie in the hard rock of 1he area genzrally
ranges from 2.0 i 15 0 m below ground level. The Gondwana sedimants
lorm the semni-consafidalad formaticns and are better water polential Zone.
Condwana sandstencs are known 1o constitnlc good aguifers and ground
water ocours at 7-14 m as cbserved in the dug wells. Depth of wates levet for
pre-manscnn peiod vanes from 5-7 mbgl arung the block 0 some places il
slretchas th a deeper depth of 7-12 m.

Hydroneological condition 1ogether with chmale and Iopography influences
the acnurrence and movement of geound water in Whis region. The major
seurce of the water in the fegion k2 south-west monsaan during summer and

wery 2mall conlnbutien from the north-east dunng the winler season.
L :
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5

I th Ell:l'ii'j' arca Ground waten 15 withdeawn wsualhy by means of open dug-
wells and small diameter hand cperatad tube-wells The tube-wells are most
cften deepser (15 m=538 n1) than e dug wells and tap ihe fracheres Delow the
woathorod mantle, Doang 1he wit monsoan soasons, the el evaporation s
Iors than 1the precipitation, resclting s surplus water which [gss threugh either
suttace runoff cr being par of the subsurface stoiage,

In order to calculatc the waler potontial and impact of proposed  mining
actwity, the sub-watershed has bhoon demarcaled. The sub-watershed
canfining bhe contributing and receiving stcams has baen sfudied. Physicat
characterisiics of the sub-water shed are given at Table 11.11.

Groundwater |ewvels in the open welis of the villages surrounding the core zane
ware medsured donng Jure (Summer Seazon) and October [Fost-bMonsocon
sepsont, 2005, The measured water levels are given in Table 11.12.

Table $1.11 °
Physlcal Characterisle s Sub-Water Shed

Sk No. Lharacteristics Value
I~ :
Ared 176 45
£,
Drainaga density 2,0
a
tongth of Averd ateeam in_ sub- watershed ~ Ghagea Madi-
T ; i
Elcuation wariation 4055481
-
'
T -
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Ground Water Levels in Open Wells
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11.2.7.4 Impact on water quality duc to Mining

Washing of coal as nob been snvisaged at present.

11.2.75 Impact on Surface Water

The swface water guality s lkely o be affecled wilh highar load of
suspended salids by the folowing,

« Wash of from dumps
« Soil erosion frem mine and roads
= Pumping vul mine water te surface water channels

The outside durnp may conlribuie o the pollution of suface water in terms of
suspendsd solids, Smnce durrpirg locolion proposed to be carricd ol & &
safe distance from ndllabis, 10 shall bave neqligible impaclt on water
pellutin,

The pumped out water during Cewatering migy camrry higher levels of
suspendod solds. Qther sources of pollution are by ol spillage at the pit
hoad and: al the facikties wiz. Workshop  resulting mool and  grease
contamination of surfaco watar it appropriale q:-?nlr-:jl MEeas ey arg il
adopted.

Ground waler pollubon can take ptace only F dumps and  stockpiles
conigin harmlul chemical substances. which may get leached by precipitation
of waler and percolate 1o ihe ground water table "thus causing water polution.
_’n.l"'
Howgear, this s nol the case weth thie mine, as nejghor thoe oon! nor
thie OB, conlains any harmiul myredienls which may 'each down b the water
table and pollute . Therefore, no adverse impact on around watoe gquality 12
anficipated considerirng s aspecl. The leaching down of pollutants {oil,
arease etc 1o the ground waler may render the waler non-polable and hence
cannot be used by the lncal peaple The percolation of zewage wasle from
tha pit head as well a5 colany area shall aleo poliete lhe ground water il control
maasures ant nob adopted as ervisaged in e maragemeant plan.

i .
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11.2.7.6 Impact on water regime

11.27.7

The mining oparation slaring from western side o 1he coal block shall
aficet Dumuahzm Mallah, Khora Maliah oand  distdbotary straams and
streamleis jninirg il from northarn part of 1he Block The natlah flows in mare
ar lgss MNE to 55W direclion across the waskern part of the lease and finally
joins the Haharo-Madi outside the sauthem part of lease. Groundwaler level
of the area vanes from 25 10 3% m from the suface. The opencast mining
Eclow ground water leval shallinvolve release of water in order of 500 m3hr,
threugh pumping, winch shalt be discharged to the proposed garland nallah
along north-easlern boundary of leasc. The drawl of this quantity of water is
expected o be recharged through rans dunng moensoon which s 200-800
mm in moaresoen ard 100-200 mm in post & pre-monsoon Season.

In adedibon. water requirgment of 326 m¥ day for PB Wes! Quanry and 553
m¥ day for PB Nodbh West Quarry for the domestic pupeses shall alsoe be
met through bore wells. Industrial water requirement o drilling, spraying over
road. washing of machinery etc. shall be met through creating 8 small
rasaryoir on Dumuahani Nallah, at easlern boundary of the lease and drawd
through pumping.

Water Requirement

. PB West and FE East Quarry:

The average daily de=mand of water for the proposed mune shall he
4576 myd whereass peak daily demand shall be 5256 m*d. Of ihe 5256
mid of water {peak daily domand) to be consumed n Lhe project, 4730
m%d ofinduslrial water raguirement shall be met by utilizing  treated  mine
disvharge water (650 m*'d of water shatl be the recycled secard uscd water
genstated fram pilt hoad bath and eguipment washing} Balance 526 m*d
of wakar required for drinking and for dormestc pumposes in the township,
shall be drawn from boreewells. The waler repdremaon and scunce of water
arg given in Table 11.6 and Table 11,7 respechvely

PB Horth West Quarrny:

The average Jdaly demand of water for the proposed mine shall be

10849 m¥d. Of the 1088 mYd of wator to be corsumed an the project, 537

m¥d of indusinat water requircment shall be el by ulibzing  reated  mine

discharge waler Balanes 5853m™d of water required lor drinking and  for
-

Chogter X Atiae Closure Plan
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dﬂmesti-ﬁ. purposes in the township, shall be drawn from bore-wells. The
wiltber requir=ment 15 given in Table 11134 and Takle 11128, Source of
Water Sunply fon PB YWesl & Easl Quarry is given in Table 11.14,

Table 11.13 A

Water Requirement [rnafday] for West & East Quarry

Purpasa _ .@ug. Damand Peak Demand
| A. Mine site
1. Ming nporation
a) Briling & Spraying 1260 15
i)
.2 Land ren'::lam;;]tn;}n . -"_JHCJUHEU' Il JHGI’!Jﬂ'éd . |'J"
gl above
3. Dust suppression Jnc!un'ed_ n;'l fneluded if
ghows above
4. Drinking 526 5 f
5. Green Bell t7s0 20 )
| 6. Benehtiation Naf.,;*‘lppj'.'cabl'e Not Applicalife
7. \Washery ol A_crpn'.l'n:abfé ! ot Applicable
8 Fire 5nr~.ri-:r:.‘. s | 1
5. Others T
3. Pif Heaud Bath 2002 2
b. Equiprant Washing FO0 : i
. Misc, 2007 ] £
B. Township
1. Green Belt " ineluded under sl 48| Included vnder

2. Dameshic

imciced wncler 5 4

SL475 |

Inchuded unﬂfﬁ1

e e———— -

Cack N

T
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. ) ; : —
% Olherspes;iiy) Mt .fl_c-p.l'.'.:an'_u'r_—:i Mot Aplicobie

atal ' 4578 52 J

TABLE 1113 B
WATER REQUIREMENT FOR FBE HORTH WEST QUARRY

8L, [ aromeit ae N - |

o, PARTICULARS m3iday (Ava.) i
o I_tmnhing wiater Demand AR T ;
2 Nor- Chinking Water Demand | 537 o
; . Total water demand {1+2) 1080 O
Talxa 1114
Source of Water Supply for PB Wesl & East Quarry
Bl

3
No.| Source m*/day {Avg.}

1 River (Gpecify]

= | Ground warer 52
3400 Traofod Mine Dischargo Waler
3 Mine waler [sumg it + B30 Treated Efffuents (2o Use)

4 Onhor surface waler bodicg M
[ty

11.2.7.4 Water 8alance Diagram -

{a} Water Balance charl for PR West and  Easl Cuarey s Fig-11.1:

Chopter k¢ RIing Clasure Piop
REP Mo 23013 1512009 CrAn dated Z7.08. 0.
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I
CoaT: Lorsumprion Fory led I Decharge
______________ Chanthy
r 1 r
-I Tl | - |. Zrkkiag A deredde .__—I Jl IR ok gkzbd
j I| i | | Cretry: B0 B | | Mzt X0
: | o | |
| | | eiveq x ey | |
| | 3| Fuin 7E 100 | |
| | ] | rwovcek '
| | I Juctiion I :
| |
A M. i |
|| tmtar Schiin e | 3o f |
|E""";“?’ | ﬂml | e | |
I | |
| | | Daval e | |
| | > | Srwica 'E IR |
P
M i |
SN ==t
T a !
1200 '£67] ' | J prere
[ 7| e 110050
Loure: Corsumpeon: 45% [5126] + | Recpded quantnyr | Discharge: 1460 1514)
B0 Fre Fgreed = 130 6511
_.‘-l"'
I Rgponas ¢ i o A 1

2 Frpans devsice | | COMATIONG &1 I Say Watw DRI,
I Rpres wten] | cormasgronek A dady SRR it 202k S0, [ ] xakes drd nelc e il Rl peak damant & et
ERLAT TR LOTHAT, O CRn% T O RISENT I et ol AT Skl D gk o ol

Fig-11.1

Water Balance chart for PB West and East Quarry

Chaptar -X! Wiae Closure Plan
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fo Water Balance 2narl for PE North Wast Quanyg s givan =n Fig-11.2

the S amer 2ol (RAr S MRk See3 narss
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Water Balancg chart For PB NW Cuarry
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Water Paliubticon Cantral Measures

£ Mezasures to control ercsion/sadimentztion of water

Chapter -Xt Mire Closure Plan

CLHIFGES

Contiruoas montonng scal be done 1o remave overtneden material andg
loase sediments from the warking mne oorches and cecavation 2ore 1o
avrigl <olng of the  same  milo the  waler  course  ard nereby
prevent  the erosion and sedementation. Retention wall shall ba
conatracted arcung the dump 1o pravent rplling down o [pose sediments.
Setihng pets shalt be constructed A appropriate keapnns aloag he watar
channss to armest sediments and cloan water shall be alovweed] o Ao e
nalural water course.

Treatrnent and disposal of wator from mine

Mncowater nzide the mine petis cepecied from he rain wates duding rainy
segson Enbre  precipitation ower the pt shall be  channalized
dyslematically nte natural drainage. In arder to ensure the dischange of
Clear waten mte he malural dranage. sedimentalicon ponds shall be made
al suitable ncaticn 1o arrest tha sludge Accumulaled sudge shail be
soraped off fime ta ime to raiatain the proper ming walss descharge, In
orders to monitor and subsequent managetnent of waner quality monilodng
slations shall be localed rear settling pr. Effluen! treacment plant is
envizaged 1o Featrent of waler discharge from weorkshop oz well as
OOMESHE wWasTta.

i5arland  drains arcund the quarry with setihng lasks  shall arrest
suspended soid malter. Effluents from the workshop and the CHP shall
ke sollected and treated before discharge.

Measure to minimize adverse effects on water regime

Cruringy theg procass ol mineg rehabililztor and with the completion of
backfiling & water Doy shall be sreated i the mieed ool peowhics shal
Acl A5 water rasarecin imprevng the groond waler recharge, source of
aftraction for fauna aad shall Relpin e mainfenanse o afforested arzas
I'o enhance @=sthetic agpedrance. oarks and lawns sha'l be made armund
lhz wdler body,

-
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Revised Mining Plan [ 15t Revision ) - Pabrr Barwadih Coal Block

Selncted water quakty paramoiors of ground and surface water resQHCES
~ithin 10 km racius of the study ares haws heen siudied for assessing the
water emvironmenl and svaluate anticipated mpact of the proposad
project Secondary data shows hal wator quahty in ground water SoLrcns
ig within parmissible mits.

-

11.2.7.10 Praposcd Nallah Diversion ! Construction of catchment canal
A PE West and Easl Quarry:

The study area has dendritic pattern of drainage. Three difcrent nallahs
viz Khora! Lathonwa {Westorny, Dumubani (Central) and Pakwa (Easterm)
Mallah traverae through tho coal mining hlock. The Table 1115 below
cives 1he particulars of three nallahs.

;.
" Table 11.13
Datails of Nallah
H
S1. Mo. Name of the Mallah Length of Catehme
Nallah {krm)} nt area

[ (5. k)
) 1 Weslerm 18 35 54 58

2 Central : 2554

i 3 Eastern 18.74 51592 J

. Central nallah onginates st a small distance upsieeam ot the northern
. beundary of the ¢oal mining block and traverses towards south. The
4 miring achivity would be caeried out in such 3 way that the calchment area
! af the contral pallah shall go on reducing tewards south, Water cntering

ihe central nallah from the upper caklchment at the nothern boundary of
ther coak mining block woul! ba diverted through canals constiuctod @long
the: boundary of the mining block to eastern and western nallah.

Precipilation ialling wilhin the mining Block from the catchment area of
contrs! nallah would be pumped 1o the castesn and western nallah
progressively. Albihe three nallahs rise in the hills o nerthem sida of the
coal mining block and flow tewards south. The nallah pass thruugh steep
{alls in tha rznge of 5 1010 m spread aver o lenoth of about GO e SO0 m.

Investigations for localing thi check daim on easiem and woster nallabs

have been carsed out and six sites gach or Khora Natlah and Pakwa

lq,-l'.-..-l

Chagter Xt Ming Closure Flan
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Revised Mﬁ-rlir'n_-';r Pian § Ist Revision | - Pokri Barwadih Cosl Block

Mallah hawe been wertfied. Attempts wonn m.aEt-e tr ensure that thero is
no changa in the aigrmeant and location of all thiee nallahs in coal mning
block.

It is propogec to tap the discharge of ceatral nallah 3t lhe nothorn
Louadary of the coal mining block ardd transfer Mows to easterm and
woslem  nalahs  through deersion canals fo he corstructed near tho
outer boundary of the mining block. The alignment is marg or less slong
460 m contour, The eastern am of diversion canal would conbinue to
travorsa A cistance of aboul 5100 m before reaching the oulfal point in
Frakwa Mallah, Similarly. western arm would flow far a length of gboot 00
m up ta outfall in Khora Nallab, A fali stractere with height of fall egual to
Jifference in clevation of canal hed and nallah bed i to be prowided at the
end of canal alignrmenl.

Calchment arca of central nallah up stream of diversion canal is ¥ & sq.
Fm and maximum flocd discharge component from this area was Jderved
as 57 &8 m3s. Cut of this Aow 't:-nly 00% ie proposad to be divered o
easlern naliah i.c. 51.7 md's and remamning would Bo diverted 10 wesiam
nallzh. Component of discharge from Lhe catchment of castom nallah that
would get blocked due to diversion canal was estimated as 1.81 mi's.
Thus totak discharge ineastern canal would be 53.51 m3is and tha design
discharge for the eastern part of the diversion canal was computed as
S8 a6 s,

Component of discharge from the catchment of western nallah was
catimated as 1.5 mi/s. Thus total discharge in western canal would be
F.24 m3s and by adding 10% to account far safety. the design discharge
for the: wastern arm of the diversion canal was completerd as 7.94m3s.

The diversion canal is required o be designed far the mazimem discharge
derivad abovie and aligned aleng the north-eastor beundary of the mining
block. As tho canal kg proposed in are mastly hilly area near regerve forest
and 1he bed matenial consisling of boulders; rmaintenance of the canal
would be difficult. 5o, an unlined canal 15 suggested,  The details of a
typreal section of castarn arm of diversion canal Serivod far rwo different
bed slopes are in Tabla 1116

Chapler X ine Closure Plon
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Dataits of Eastern Arm of Biversion Canal

| Design discharg s (msy | BC i G |
Slape 1 in 1000 L inE0D
Bedwothim 5 Ty

“Side stops (M) 2Ht0 1V 2 H Y

: Diepth off l.L'I'-.'-' llr-'n.} -3; o __2?-'1— | )

-r'.ﬂannl_rrg':j.T | o EIEIE-_ DEIE- )
.:.l.r_,_-_q.:,.:-_“-h.- ;.5 ]_ _____ i E,g_ .._E.Dg .....
FFEEbG.Hr;}.{Im ] _15 .......... . S _J

The dimansions of westarn arm of deeersinn nallzh werée glao derived on
the similar hres of gastern arm

B. PB Morth West Quarry:

The aludy area has dendrstic gallern of drainage. Two different nallzhs we
Khora & & B on fg western and eastorn sides traverse through the coal
mining block.

Both natleh ofiginates =1 & small distance wpstream of the nerhem
bourdary of the goal rming bleck and traverses towards soulh The
mining activity would be caered oot in such & way that the calchment area
of the naliah shall go cn reducing towards SoLn.

Meandoring part uf Khora MNala — B-gt the weslern side of the block
approximately 1 kmon bength s plannad for steaighlenng Excopt this re-
alignment rest pan of nala shall nat be disturbed. An embankment suila bily
siopnd both sides shali be construcicd o prevent in-rush dunng rainy
soason gnd Aash fleod. A road of Sm owide shall mn all alongside the
cmbankrmert

After 25th year ot mine operation, Khora MNala — A is envisaged 1o be
civerted on the hack Iled aroa of PB. A separatc sludy for diversion shall
be condusiod at appropriate tme and reconmrmendation after approva

Chepter -XT fine Closure Flan
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Revised Atiming Mlaa [ I8! Hewisian | — Peks Barwadih Conlf Block

Freem redovant compelent authorily shall be implementsd. This shall I"H"-'E
in releasing approsimately 320 oF cosd in lhe barnsr ard batier of PB - A
and PB (wost) mines,

11.27.11 Impact on villagers dud} 1 Nala diversion

11.2.8

11.2.8.1

Three nalas viz. western nala (KhoraiLathorwa), cenlras nala {0umubani’
and zoslem nals [Fakwa) traverse throogh Pakr Bassadih coal mining
olock and outfaill into Hahar River ane K south of lease srea, near
Barkagaenwvillage. | he castern and weslern nalas odginate upstream of
the coal mining bourdary on nerth side. [vis proposed (oo diver low of e
central nala qutside the boundary through camals constructed along the
boundary of the Westem Owarry ot the mining block to eastern and
western nala, Since lhe water tiow in the contral naia shall oufall nlo
Hahare Rwer through canals at same point where it was joining that before
diversien. Hemee there shall be no offcct of diversion doswnstrean the
leaze sred. The ledse area shall also be evacuated for mining cperationg
Henes there shall  also be no effect on willagers living in the case asa,

Air Quality Management

Thore shall be constant monitonng of ar gquahty o keep within the
P asnined norms, Dost pollulanls dare genscated during blasting and while
aperating diesel aquipment and these shall be kept at minimum levels by
cnsuring good blasr design and good equipment mantenzncge, st
suopression ayslem and oust cxtraction Syskern shall be in operative.
Flantalion sround the quamy and CHP shall pul up @ gresn belt lor
miligating ar pallation.

Existing atr guality status

T quantify the impast of the proposed ariming and allied activities on the
Ambient air qualigy. it is necessany at first [0 evaluate the exrsling ambient
air oualite of the core and the boffer sones. The exisling ambient dir
quatity, in torms of  Suspended Particulate Matter (SPM), Bespirable
Fariculaic Mater (REM), Sulphar-dioxide (502), Cxides of Mitrogen
(MO=x), Carbon Monoxide [(C0) Lead (Pbhy and Dust fall bas bBeen
medsured through a plannod field rmonitonng.

T assass the ambient air quality level, 15 {fifteen) moniloring stations
lnciydes 4 from cors songl wene sot up to a maximum digtance of 10.0
kri fron core cong et {Buffer Zone). Table 1117 gives suommarised
ambient dir gualily reswits, e o

AN . e
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Rewised Aiining Plan | 15t Revisior § — Pokei Berwadih Coal 8lock

[he resulte when compared wilh Matonal Ambient Air Quality Stardards
(MAADSY nf Sentral Pollution Conlrol Baard [CPLH) for “Reasdential and
Rural Areas” shows that the ambaent air guality is witn the shiputated Homil
srept with respec! 1o SPM sl a rumber of stations. Dus alowing fearm the
urypavect roads and dry agricullural ficlds account for the higt SPR lowels,

Duost tol tates were recurded as 30 duys average dunng manitonng
cenods at bavelve

{121 AA0 monitnring stabons, The resulls are given in Table 11.18.

bt absence of Indian Morms, the resulls have been comparcd with he
German o published in TA Luft, 1986 which is as falows:

LE

898 percentile value 0.65 g;'mz.’d

The ahove results indicale that the dust fall rates al all the stalions, cxcopt
41 Pundaul and are within the companed German standards.

Chapter -X1 Minc Closure Plan
ROP M. 14011 /15 2009-CFand datod 27.08 46,
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Revized Aining Pion § 15t Reyision ) — Pakri Berwodih Coal Block

Table 11.18
Mea=zurement af Dust fall Rate
' swtonlociion " StaenNo. | pesutsigim’le) |

. Barkananon Ml 465
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11.2.8.2 impact on Air Quality due o Mining
A. Construction Phace

Impsacts of comsiroction ackivilies on ar guality are cause Tor concem meainly in
ihe dry manths due to dust paricies. The main sources of amission during the
construction percd arg the movermeant of cquipment & 5o and dusl emitted
dunny the evelling, grading, earthwarks, foundatian works and  other
constiuction related activities. The dust emitted during the abovs mentioned
actwities depend upon the type of soil bearg excavated. The Jdust gencrated
during the construction actwilies shall nowsver, sattle quickly Therclore, 1he
impact shall be for short duratnn and confined locally 1o the cansinection sile.
The composilion of dust inthis kind of opérabion 13, howewer, rrgtly inorganic
and non-toxe in natare. ’ '

Exhaust emissiona from vehickzz and equipment depieyed durng [he
gonstruclion phase is also lkely o result v marqinal increase i1 1he levels of
502, NOx SPM. GO and unburmt hydrocarbons. 1t may, therefore. ba
doduced that construction activities may cause chanues in the SEM levels
iocally. The impact shall, however, be reversible. marginal. and temporay 14
nafurs.

The impact of such aclivites woufd be lemporory and restricted o the

Chopter -K! tine Closure Plan
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Revised WMiming Plon | 1st Revision | — Pokri Barwediil Coal Block

cangtiaction phase. The inpact snall be confingd within the project boundary
and is oxpocied to be negigible ouiside the ML boundaries.  Proper uphkesp
and maintenance of vekicles, sprinkhng of water on roads and construction
aite. providing sofficient vogetation ete. are saome of the mzasures that wosld
greally reduce he wnpacts during the construchon phase.

B. Operation Phace

11.2.8.3

The main octivities, which generally cortribute to air pollution e mining
tnciustny, are:

Drilling and hlasting
~  Excavalion and loading
«  Transpodtation

« - Grughing at CHP

The excavation ! tnading of the OBicoal shall ke done By hydraulic shovels.
The Iransgartaticn of OB and coal shall be carned oul th the same way 4% 15
gznerally done in OC mining i.e. by dumpers. Dust generation by 1his is
anticipated. Coal crushing al CHF shall also genedats dust.

The opencast minng operations are generally prane to generation ol high
levels of SPM and 1o a Fmied extent 302, NOx and C0 dus to fossd fuel
hascd vebicles, machinas and blasting using explosive and fuel comblsiion
aic. Air pollehon dua to 502, MOx and SPM may result in entaticn and
inflammatcn of eyvaes and cangastion of throat and cedema of lungs. Carbon
monoxide can causa less of hemoglomn in blood amnd subseguently stresses
on those suffering from Cardio-vVascular and pulmonary diseases. High lewvel
of G0 in the air i dangerous and may bo fatal,

Air pollution mitigation measures

B RO

oW

In the propased loose ared, the existing ar quslily s within the norms a3

specified by the Nalional Ambient Air Quality Standards jHAADSY Fugilive

dust shabl be generated in open cast mine due 1o dnllng, blasting, ha nedlrg of

rrverhurden & eogl. To control cust from vanous eperations  Tollowing
: ‘ ] measunes wil be resored 10

o  [hrilling area wall e wethed Sricr 1o drilbing
v Water will be sprayed during loadingfuntoading of OB and ore 0,0 1°

_'-
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fevised Mining Blen ( 15t Revision | — Pokrf Sorwa dilv ool Block

» Porindical water spraying will be done on hawl road. overburden dump &
stacks of coal

s Troes will Bo planted on road side.

«  Dumps will be stablized by pianting grassirees

Lo

Il has hoen progosed that all minng and ore processing gfuinmenl wil have
dust exiraction and separation attachment e mimmize air galluticn I order
I naitar sl subsegquent management of air qualty, mignitering stations wil
be localed near dust gencrating areas .such as haul iad, OB durnp, coal
handling ptam elc.

41.2.8.4 MWeasures to conirel noise pallution

The [0lgwing coniml medsuras chall be adoped 1@ koep the amoient noiss levels
beknw permissihle imits:

i, Provision of protective devices like car muffsfoar phegs (o those workors
whn caneot be isolated from tee source of noise.

ii. Condining the noise by isolzing the sourca af nojse

ul. Raducng the exposurs times of worksrs o the Righer noise lewals

Eracautions shall be taken as per condibors imposed by MOEF wr ot stakulory
bidics.

-

11285 Measures to reduce ground vibrations due to blasting and prevent fly

14,25 Waste managernent

rocks

The vibrations due o Blasting shall be studicd befere the commencemeant of
Alining opsratons and 1he recommendabons!suggeslion qiven &g per the resull
of the said study shall be stnctly adhared 1o especially the chaige per dezlay.

.
-

11.2.8.1 Type of Rothks

i

The block is mastly covered with Barakar farmation This formalion conslitutes
Fne lo coarse graned, white 10 groy feldspathic, misaceous sandslons, shale,
firz clay and carbonaceocus shale with economic coal hensens. The Karharban
formation is notoed towards the cast ef Pakr Bareadin Coal Block.  The Focks
are rmostly coatse o grkly. carbcnacenls sandsinne pebbly at placez with
unaltered fresh pink feldspar and quarty pieces Fow wery i carbnnaceous
shale ang coal bands are also ntersecied in =ome boreholes, The Bamen
Measures which is chaacherized by fine grained sandsiond, shale and sandy

l
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11.2.9.2

Roviced Minymg Flon [ 1sP Rewvivian | - Bakei Rerwadihe Cool Block

block is free Fam any ioneaus ictrusions

As per the gecloqcol repot, no major, minor and trace elemcntal Anzlysis
of different rock lypes was m-nila@:le. The rhemical analysis of coal indicates
presence of nonloxc minerals. The sandstones of Barakar Formation constituto
major part of area forms 2 orincipal aguifer. The chermical danalysis of ground
water shows ihe wace element like Cu, Mn, Hy, Cd. Se. As, Pb. Zn, Cr, & and B
are oresent below deduchon limit

The: ground wator quality indirectly infers 1he soarce rocks characlers honce, the
rock of Pakri-Barwadih Coal black comtans na Wsic elemonts

Hem;::wal of Overburden

For PB West and East Quarry Proposed quarries namely PE West and PB East
are 10 be vpencd in Barakar formations. which consist of alluvium sail, sandslone
and shale. The thickness of soiliwe athered mantle gqenarally varies from §-18 m. It
is commonly dify-while to reddish-rown in coleur and carbunaceous shale
generally constitures bk of mscam bhuerden.

B rermoval and its phasing from Pakri Barwndih is detailed Chapter 5 “Mining".
yeamnse dumping schedde of overburden i intemal and exlernal dumps are
qiven o Tabkle-11.19

Table-11.19
Schedule of Overburden Dumping

Chopter -XI hWhee Closure Mas
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' Final stage dump plan, as well as other slage plans also show The localion of
B extnmalinternal dumps in respective stage plans including height as well as volumes
‘ of dump.
3 11.2.9.3Types of Solid Wasle
B Y Four types of salid wasle are ikely to be generalad through mining activilies.
lt’*'}‘ . These are:
P A riurcden (bolh topscil and waste . :
b Cheerin [ _upaﬂ a ; Lo T ey
» bt Slucdge from washing HE MR o qupgpdn BT
e BT e
& ) T T - T
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Revised Mining Plor [ 15t Rovision | — Pokel Barwodit Cocl Block

¢} Sludge created by minc wator in seitling pond
dl Munivipal sohd waste

Prolective measures

The dump shall be stabiized and afforested. The top soil shall be used for
zpreading over backfifled area arkd aver OB dump (or planistion. The arca of
top soil stack shall be afforested.

The area of ground  digfurbance shali e mimimezed by progressively
rehakbilitating disturbod land.

Reclamation of land shall be carried out by iandseaprng, e-vegelabon ete. As
far as possicle the reckamation activities shall be Yaken up concurrently with 1he
mining operations. For ro-vegetation, the native plants amd saplings sulable
for the existing snilz and =ite concitionz sﬁall he sansaiered.

A. Steps to be taken to aveid Dump Slides

+ Dumping of top soil =hall bo Avoided al jhe boom of the dump 83 it leads
to nstabiity. Dumping of scil and clayey material shall be dore away from
the workmg area that .= on father end of the dump so that formation of
weak planss 15 awoided.

« Afforcstaticn by planting trees shatl helped a lot in improving stability of
dumps by preventng erosian, '

v Consiruction of retaining walls

«  Construchon of drains for drainage

«  Provigion of juls mesh for facibtabing grase or vegotatwe growth on slopes

»  Provision of good seil mixed with manure and subsequent irngatton for
grovwth of grass for anchorarge on slopes Plantalion mixed wilth indigenous
and fast groawing plant speciss,

« The degraded area shall be reclaimed ang rebakilitated with ool specizs
of plantation in a phazcd mannor.

#  Plantaticr shall be carped out on waste dumps.

» A helt of trocs with thick canepy shall be created along the mine boundary
10 intercept dust, gasecus pollutams and noise.

The voed arca of the excavated pit shall ulimately beecome a water resemvaoir.
The deoth of the void 2hall be redoced inthe postmimng slage by filking ilwith
wiaste. This woid area shall alsa he suitabty slepec . Bu-sded an:d fenced.

........ . . =i e
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Rewised Mirring Plan § 15t fevision | — Pakrei Barwedib Coal Block

Management of Sludga
Management of Sludge from OilWalar separalor

]
Efluent from workshops, whicle washing ste, shall be passid fnrough
impermcable drains and shall ke treated inthe oflfwater separator. The treatad
efluert will oe re-sirculated n the workzhop,

. Management of Sludge crealed by mine water in settling pond

Sludyge from the mine water setthng pand shall be removied penodically and shall
be backfilied along with tho OB.

- Sludge from domestic wasle

Slurdge friom Lhe domesic waste shall be uhilized as manure for the plantabon in
the mine lease araa and onodump.

- Management of Municipal solid waste

Tre muedcipal sohd waste e.g. from canteen. etc shall b composted and used
as marnyrg tor plantation along with the domestc sludge.

Topsoil managemarnt

For PE-WEST and EAST Quarry during Operating life of mine 5.81 Mm- of top soil
chal be gonerated. This tioure s arrived at by censidanng 1m fapprox.) thickness
of top soil, as becanse unlike PE-MW Quarry considerabie deposition has not laken
placs in the block.

Fur the initial 5 years of Miming operaton, top soil shall be stacked at a designated
location over cogl beanng area, as shown in Surface Master Plan. Eslimated land
rerplinement for stacking iz 1 Ha. The reguiretnent af fand shall cease 1o operate
fram 107" year onwards as because scrapped 1Gp goil shall be spread cwer the dump
for land reclamaticn. ]

Stacking of 105 scil shall be achisved n two tiers. The bottorm lier shall bo of 3mon
height while top her shadl be of 2m or shall below height not exceeding the imil a3
par preschbed norms,

Stack of tap sol shall be grassed to retan feeiity if raquired. Besides this, tup sail
stact tham shall be made use of concurrend filling withowt bonging the scrapped top
s0il 1 1hn stack.

B. For PB-WNW Quarrey during Operating e of mine .51 W of 1op sol shall Be

Chopter -Xi! Mine Closurs Plan
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gererdted THIS u;||.|rr:'.- 5 drrwed al {:-'_-.-' CUI‘IEIdE‘FII‘lq 1 om (apprn:-: ) !hIEI':r'IDS'-'%. ol tovp
50, a5 hecause presence of ravines and surmunding nalas considerable depasition
has taken place in the bilochk,

For the initeak 5 pears of Mining opesation. 10p soil shall be stacked at a designated
lcatian ower Pit — 2, as shown in Plate Nood. Eslimated land requirement For
stacking is 1 Ha. The requirement of land shall cease o cperate from 107 year
anwards as because scrapped top sol shall he gpread owver the dumg Tor land
reclamation.

Stacking of lop soil shall ba achieved in fwo tiers. The botom ter shall be of 3m in K
height while top ticr shall be of 2m ar shail below height not excesding the lirmid as
oer prescribed norms,

C. Top Scil Scrapping: Scrappars shall he deployed o szrap tha top soil off the
surface. Wilh the help of front end lnader, top sarl 2hall be loaded on 1he tripper of
10T capacity and tranzparted o lop soil stock vard. In the event of non-slacking
system. top soit shall be transported directly @ the dasired location.

B %

D. Top Soil Spreading: Front end loader shall boad en to the trippors and transpared
lr desired |location and spread with the help of dozergradors.

Slack of top soil shall be grassed to retain fenifity i required. Besides this, top soil
stack lhem shall be made use of concurrent filling without bringing the scrapped top
soil W 1he slack. Year wise gquanlily schedule of management of top soit excavatod
and spread and summernsed data for Top Soir Management &5 given in Ghapter 5
"Mining', |

- ot q

e

11.210 Management of Coal rejecis Fram Washery
Mot appicak e

11.2.71 Becommissioning of Infrastructura

O & @ ¢

The infrastructure consists of =ubstation, CHP. Workshops Mine office. Blasting
snelters. rest shelters etc. The mineg cfice & relatod infrastracture shall he
handed over o state govt. for public use. The probabie list of facilities which shatl

H .
-—

be dismantled and those which shall be retained has beon fumished in Tabla )

11.20
]
1
'_:_:._r.*- _.-il.'._ A
K
A
)
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Tﬂblf.' 11 EI}
Lizt of facilities to bo dismantled oT retainad at the end of Life of
PE Coal Block

|

Sl.Mo. Facilities Femarks(Dismantled!Retained)

. i__“. e, oot = e
Luildingsflnfrasiruciure o .

a FProjeztMine OHico Tor toe retained. o

b ; Workshop Dismantled )
i Slore ] lemanlled

d Cartesn | Tohe rm"nned

& Flrjt aid center To be retaned. L

f Rest shelter To be ratained.

5! | Training Centre ) T-:‘.u b relained. L
h | Firshghting staticn o T-U be retained. o
0 _Ptheadbath r.?l'-'%-l'l"l".lr'lﬂeﬁ L
¥  Magozines [ Dismanted.
| & . Empronmental Iubﬂral-::-r'_-.r To b retained.

. |ospemsary | Torbe retaned,
i
| i : i) Usable: - to be moved 1o amy other
2 ining Machinary | units i Monusable:- auctionead.
3__-_ Purnps used i menes Di.a.maﬁtl'ed' o
E:echricalimechanical ‘
4 squipment used inworkshop o Rismantico
. or glher places o )

g CHPP. conweyors And railway Diissrraratlesd.
| BIING . el S

& | Sub-staion Dizmantled ]
|7 Furniture JJebcwained,

B Approach road and Culvars | To be refanead L
9 Hauk rozd ard Culwrrq Restrivled Eptry |

10 '_ﬂﬁwply arrangerr ent o Tg: [+ rr*talnﬁd o
: To be franstemed to any ather

- . . Cprgects of NTPC or aplichs lor .

" ! Pefmanent Manpower YRE or as per Cenpany’'s exsting

I D pelicy. I
Corpus fund for | Frovision has been made in fund
f maintenance requiremenls as provided

Chapter -Xt Mine Closure Plan

ROF Ne. 3401314151/ 2009-LPAM dated 27.00.20.



Revised Mining Plon | 1st Revision )} Pakri Barwodih Coof Block

11.2.42 Disposal of Mining Machinery

11.2.13

4.

b.

11.2.14

Chapter

Mesarly all the mining machinery shall be moved o cther units of the cwner. Only
thiz scraps and non-esable machines, [ agy. shall be aucioned.

Safety & Security

Closure of Ming Entries

After clozure of the mining activities, all the entries to the mine shall be effectivaly
sealed aff o avgid any accident and [0 preven! AcGoss I any unauthoriz od persan.
Underground worksites with sutace openings, shall be cffectively sealed.

The area Enat e not reclaimed =halt be propery fenced and) sedled o prevent any
urraulhon?ed eriry intn 1he arca.

Serurity Parsennol shall be detained far a period ot three years after mine clasure
for prolccting  new  plantalions in lhe reclamalion @es and look after the
protective fence aroend the boundany of the mine 1o prevent any stray anin'!al-'man
criering tho aroa.

Disaster Management and Rizsk Assessment

Provisions ureder coal minss regulabon and rules made there under and differem
circulars of DGME shall be stnctly followsd, Salely rasrong shall be impaeted o
the vovatonal traiming center to lhe workers for prolection against andslidefall,
meong quiprment and precautions during blasting, slectrical shook protection
and acciderdal fire.

Cara and Maintenance during temporary discontinuation

Curing such period round the cleck securily gudrd shall be provided o prevent
stray anmimal or persons &ntenng mmicy ared. Temporary fencing wath proper
signage dbout danger shall be emscled.

Economic Repercussions of Ghsure of Mine

The mine shall be one of the highly mechanized vpen cast mines amd shall ©

require serices of ighly swilled and sema-skiled wark force,

As far as possible local oopulation shall be green emplovment in semeskilled and
unskilled cateaory

In lew of emplaoyment, an annuity of aroundg B, 36 000 per acra par annum for
30 years for those lsing one acee of more land which is 1o be escalated by Rs.
1000 every bag yiars (limited to maximem tor 5 acres) and those Iosing land less

than 1 acie then annuiby of areund Re. 30,000 per annurn for 30 years which s _

&
L S

e
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Rewisprd Mining Plan | 1st Revision ) — Pokri Borwedifl Cool Block

annurants residng n ke peepheral area of coa Elock o omake them saelf-
suslamable after e closure of 1he aune.

Peraong ergagod i satell e ocoupslens condested oomining ndusing 5ol
have annesse market (n clhe naustues of the mine owner. They skall be givan
proference or they shall have o opt far ather ralatee engagement similar o theer
ocoupation

Afer clogare of mining operations, local resdents employed in the mine mesy e
pffered jans alsaowhers in the running propects of NTRG
To mitigate any hardship. e follewing things are bong done or shall oe done

1 R&R plan pertzimny b NTPS minng projects i Jharkband has already
been prepared n consultation and padicpalion of stakehelders waich sin
Lne wilh lhe slate R&R policy This include among olhers provisicns and
gulivities pertaining to proforence in empioyrent subyest o suitakiity and
gualatility vocational ¢ self.employnieet cppotunties cdecation. health,
skill cleveloprnent and traiming programss for variolus facuzes groups.

2 Ir acdilion o the prefesence in diect and indirect gainful employrnent
apporuntes to alfecled Tamilies ¢ logals through contracting agencies 1.
and octherwgs suhbject to suitabiliy and availatihty, NTRC Fas comombed
to buld a Greenfiekd IT] i1 the vicinity of these mirng projgcts of Jharkhand
fur capacity buiding, skill dovelnomenl whweh §hall 2lso resultin-mproving
e employability of the alfecled fannhes ¢ ocals

3. Bkl of the unskilles workets shall be developed lhrough struciored
programme 1o the gxlent pessible so that they can be abyson e inocther
umits or they can follopw sone self-cmp-oyment

4 Enplayess who would be retrenched would get adequate compensston as
per exigling labour laws: golden hand sack P WRE or any olher schemnz of [he
cnmpany grevalng =i the me of mine ¢ osoie,

NTPC wouid endeagvown for harmronicus relabons wilth PAPs. 0ol onty during
mimning operaticn bt there aftor alsa Batibwould bz prucent 1o deecloy ther own
abrity 1o sustan their presont Ifs standard affer the ¢ osure of the mire by self-
smployment NTRC woald like conliruance of Ihe scoial welfae amenles
crealed (o the cmployess and FAPS and try 10 meet the expactabion of the

socigly under e given hranci@al constraints The persens shall be irnpaied

lectures nr the financal macharism for 15 susenarce after the meeg closare
-

- .-"'-"' FLA. PR
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Howvised Mindng Plare f21f Kewisige) - Polic’ Boenvadih Cool Slock

113 Time Scheduling for Abandonmant

Tentatwe details of lisely closing actmibes with manpower reguirsment as
Rrwvisaged below has boen estimated Dased on the proseont mine clasure plan
Actua: closng aclvibies ard marpower regurenien; may change rlurmng e
propacatian of Final Mine Closure P an which shall be prepared 5 years before
he dke v cossatior of mining operation & ume scherdgle for abandarment along

&l

Mo

.11.

Ln

wilh lerdalve manaesesr requierrent has oeen shewn n the bas chart given n

Tabie 11 .21.
Table 11.21

Manpower Requirement far Closure
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Rewized Miming e (st Revital  Pake Ronvadh Cogl Black

Table-11.22

Provisian for Expenditure for Mine Closure of Pakri Barwadih Coal
Mining Block
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Rewsed Ainiag Plen {5t Revision) — Pakri Borwadih Coel Black
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Revised fdining Man (152 Revision)  Pakel Benweadih Cool Block
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Revised Mindng Plan [ 1iF Rewision) - Pakri Borwadin Cool Black
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11.5

Floiear TSk et

Underground Mining £

srshng < Ming srtnes

G LN vne

gnlabon stoasmg
requmad

Folbdrawa ot machiery '
etc

| Subrdense

Masacement

Fost alesure
ST nsencE Mo o

Erzrellareous charges
riczhaching power cost,
UpR RSO £k,

 Total estimatad i

expemnditure incurmed
itn K& Crora)

Annual Closura Cost

Reviird Miturg Plaa [ Isd Bevision) - Pakri Barwadih ool Aloch

EFE T
Fl 5

7 T Tie TTEZE T {1Ea C 14F 3

a

1

TR wanr T owmas oanam iy

22509

] i : ] e
T4TES COIEERY M0 TR
% G G 1 d 1

The annual closure cost ~as heen calzulaled as per Juidelings issucd by Mol
fvicig letter no 33011 2009-CPAM daned 27082008, 18.02.2011. 07 06 2011

11202 & OT0

A For Qpencast

Az per crculzad guidelnes of Mo the ricsurg cast far an opencast miee 5 (2
Eo modified based on the Whaiesaic Price Indes D8P as notfied by Savl o

‘A,

The WP Fr al coinmicdines issaed trom Ofice of Ecoromie Adyisor Ririslsy of
Commance amd Industry Govt of Incia [Base date 2004-0510 was 129 G0 -

Chepter K1 Mine Dlosure Plan

ROP Na. 34011,/715)72009-CPAM doted 27.09,10
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Revized Mirng Plon (1s1 Revision) — Pakrf Berwodih Caol Hiock

ABug D4 and 177 6l in Movember 2013 The clo=ure anat was He #00 Lakhs
ner Ha in Aug G9. The current closure cost has been arreved by multiplying Rs
£.00C Lakhs perHa by the rabo of WHIn November 15 and W i Aog 0% wish
comes to be Ry B.22 Lakhs per Ha, The calculabon methodclogy s g-venin

Table 11.23.

Tabkle-11.23

Maethodology of Galculation of Annual Closure Cost {Opencast)

4 Lease hold arca for Wast Quarry (inciuding area for
Infrastructure oulside the block boundanyy, Ut lized

drea

37 m

105304 Az

Lease hels area for Easiorn Duary
_Lzase hold area for Pa«r: Barwacih “A ) 23500 Ha
Total lease hold arga for cponcast | owoest Quaony,

East Quarry. arca for infrastrecture cutsids the block BE5A Dd Ha
Foundary, Unatilised area and MNadh Wesl[Seclor-A)
considerad for mine clesurs A+

E Mine cioeure cost per Ha for opencast mneg iy Aug 09

F Wine closure cost per Ha for cpencast mine 0

MNowember 15
Lafg of the mine

0l

H  Ancwal base price [[D X Fi iG] for 1% yaar)

G.00 Lakas

g.22 Lakhs

A yeors

F=. LEY. 54

Lakhs
| Tedal closure cost for  opencast  rire Rg o 3200
(Compounding @ 5% annual escslation) Cr.

B. For Undergraund

As per calculales guidelines of Mo the closore cost for an uadergrouns mmine
is tn b moditied Besed o the Whalesale Price Index (WP as ~ctf oo oy Sov,

of India

Tro WEHfor all commedibes ssued ‘rom Offce of Economiz Advizor Mrngiey ul
Commerce and Induslry, Guel of India [ Baso dabe 2004.05) was 12950 -
Aug N8 and 17760 m Novermber 2015, The o'osure gast was 1.00 Lakhs per Ha

-

Chepter -XI Aline Closure Flon

ROP tp, 3401 ) 41520000 AM dated 27.08.10.
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Rewised Mining Plan (15t Revltlon) — Pakrl Borwadih Dol Black

in Auwg'09. The current closure cost has been arrived by multiplyir{g Fs 1.00
Lakhs por Ha by the ratio of WP i Novernber 15 and WP o August’DE which
comes to be Rs 1 37 Lakhs per Ha. The base cost has been escalated to arrive
tha fhinc closwre cost of and for underqpound arca in year PEED5% annually,

The calculation enethodology 13 grven in Talifke 11.24:

Tahie-11.24

Methodology of Calculation of Annual Clogsure Cosl [Undergraund)

closure

arca in Aug'y

Total laass hald ares corsiderad for mine

PMine closume cost per Ha far undr-:rg';'r'r:-i_l'riuii'

18055.96 1 L

.|.__ ...... —

Re. 1.00 Lakhs

tine clasure cost per Ha for uﬁdergm'und
ar=a in November ' 2[15

Fe. t.537 Lakhs

Rate per Ha (1.37 Lakhs per ha -
escalaled upto P-10W vear @@ 5% PA)

3

i Life of Mine (P-10 ta P-39)

Annual base price {[-':"-E":-D]."E] { for 1% yead
of underground cperation e P-10)

Tolal cosure cost for underground mine

(Compounding £E 5% annusl escalaion)

'Rs. 2.13 Lakhs

S0 year

Fs. 74 44 Lakhs

i R 5212 Crores

The year wise closure cast for opencast and underground is labulatcd in Table
11.25.

Chepter -XT &ine Closure Plart

AEIRP Mo, 380 1481 5]/ 2000-CRaft dored 27.05.10.
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Year wise Closure Cost for Pake Barwadibh Kine

Table 11.25

Rewised Migimg Plor (Lt Revision) - Pokrd Barwodih ol Elock

Closura Cosl of PB Coal Block

i - Currmu I'ﬁaz_ilmu
: [ative I
ameunt ET;';‘“;”
deposit gu m
I .
i ed In Intesest
! the | to b
Year i Escrow ; relc'a e d
account ::Eta
excludi T
. expandit
ngy
interest | ure
(R incurred
Avarage cost par annum on . Year wice Expendilure with Crora} (Rs
__tarrent cogh (In Ceargs) 1 & % escalation{in Croras) Crosa)
Cpenc @ Undergio Openca | Underg :
i sl und Taotal st rournd Tatal _ ]
: Pl Ry .00 5 RY SB[ A a B¥ AL
_ P2 5G7 G0 5,67 &.04 A0 8 5a6 163 |_
' F3 LDET £k.00 SBF B 25 L B 25 17.80 . |
P acT .00 & hT fi &7 (LK) i ! ol b i
P 287 | wor | se7 | s | os__ Boo | aas ||
P hT [t.CH] LT 24 AR 24 34 54 2306 :
' T 247 ooon 2 SA4T TG0 anfd F.AG b 15 '
ra L4G7 0.0¢1 o AT a5 ARIY O | 4 1B _
Po 32487 0.0 2687 §as .00 & an i &R _
L A7 o0is BB BaD Q.75 9,08 r214 [ i
F11 ___ &7 0.7s .16 24 062 10.07 i 32 64
Po se7 | 07 646 | w70 0BG | 1057 | 9278 | -
F3 3.87 0.ro b 10159 oM | 110 TIEHs
P4 LT i rh X 4G | 1070 0.5 11.G0 115.83
] .67 a.73 . H.dB 12 100 223 127,068
P18 5.6¢ 0vd ! 648 5 170 1.05 ‘285 | 4G P A44e
Pir L.B7 .73 | Hd4h 3 1.70 th49 1 13400
I
Fi1k S ) 644 T4 H 1.6 14 16 167 28 - |
Mo ag? o ooT .46 13 B4 1.22 1467 58313 ]
a0 367 0.73 G.AG 1434 1.28 Thel R 7A_
P2l _h? [ g4 - 13.03 1.3 | 1635 215.14 36,748
P2z | ST 0.78 G448 § 1681 141 1 A7 i M 1
B A o =T A 546 | 1660 148 ¢ 1802 25043 o
| P 1 SGT___ _G7A [ @48 | 17en | sy ¢ omaw . ppoar
_;.1-"‘ ;!.. ,

Choapter -EF Mine Clouere Plan

ROP Na, 34011 /{2 5)/2009-CPAM doted 27.05.30.-
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Revised Mining Flan [fst Revision) - Pakrl Barwodih Cool Block

b2s SET 0SB mag | ovey | e e | |
r26 o OSE VTS | §546 B .71 200¢ 0G| F2A7
i i oseT | a7s | BaR o o#0d7 | s | m1eF | aazed |
PRR 36T fah | oAd | 2108 0 &G ] 2307 G 335t
_ Py 5 67 276 Bak | 2p24  1me ' opaap |avesz |
. P 84T | BAL | 233s . 213?543 | andss o
Pl L T o7e | sas | ez 212 oz | aWEe . 9050
______ P2y 567 i Ue D Bdb | 3875 ouue ;o706 | 45070 _
= T 1 .78 646 2/03 | 241 | 2944 | amgid
Hi3d ‘ 5 BF 0,78 G6d6 X335 ¥53 We ' RR00G 1
35 S/ 0 A G485 U880 | 7R | 3246 SSeS2
i P3 567 Q78 gab 1 o32o D ogTo | la0r | GEEGD | 11805
_ PaT ! 3BT | 04K fisg | swee | oren | 3579 BEZM .
—— PR =Ll 078 | Ga6 [ s440 | 304 | ATuE  RERAT
i P30 SEF | o FAB | 36PE 0 w3 3040 | 689.4F .
R 11, aon | 567 | 351 .04 | fafed |
______ P41 h&7 noc | S&T | Ao 39ed | TTTA0 1 1470
r42 5GF OG0 SET 1 A1l i 4104 Bl
| _ P 56T 0.0G Sg¢ 2403 4403 | 88227
P4d | BET 0w 5 G7 4654 dAG.2d | S0BET
) 5 67 oo | sero; 4RSS A355 95216
pag | BEBT | 000 GE7 | 5008 GO9S 10003 | 274 L6
_PaT I 5y 0L 567 b3 57 5352 . 106ZGR |
ZFTY 567 i (%) 587 | 5620 5520 | 111266 .
_ o =XE LK RN - L L By 5901 | 117467 |
L T 0l &7 | 4108 sing | tEaams | |
_ PE1 b Y .0 567 | Bl _ B50H | 1M RS 22534
.. P2 ABT R - LA € 2C) B B [ 127320 ] i
Erd o k1 A
. lnsue = H 381.34
. _Total Cosl | 20502 | 23.53 | 318.56 132109 | 521z | 13730 1373.20
Mot - -

s The ﬂh-':.uue:es.t;rnaied closure cost is based on WP for A commedites” as an
hovembar 2015 The WP value for "Al Commedities” as downloaded from
website of “Ofice of Feonomic Advisor” is enclosed as Annexure XX

«  Escrow Account has already been opened for area of 4626 ha correspending mine
closure cost is Be 790,19 Crores. (Capy of Approval of Mine Closura Plan [MoC)
ig encinged at Annexure-Xlll and the copy of Approved Mine Claosure Plan
(Repart!is enclosed at Annexure XA,

-

Chopter X! Miae Closure Flan

RO Mo, 3401 T 1SR2009-CPAM dored 270910,
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1.6

11.6.1

11.6.2

11.6.2

Aevised Nliping Plam f st Revision] — Pokn Sorwadih ool Block

Financial Assurance

s Az per guicelines for Mine Closure Flan, MTPC shall {ake foliowing dclions for

pngwring the financial assurance to complete the mine closure actvilizs:

COpening of an Escrow Account

The proponenl has already dpensd Aan escrow Account with tho Scheduled Bank.
The bensficiary of ths aceount 15 Goal Coentrotler Organezation {on behalf of central
Govemment], The proponent shalf depasit the amount detailed inprovious chaptar,
on wedrly bass into thit Escrowe aceoun.

Condition for gperating tha Escrow Account

An agresmeni, cutlining detailed lerms and conditions of operating the Escrow
account, has been finalicéd aod sdecuted amonnst tho progoct pwaors, conocemnd
Bank and Ihe Coal Controder.

Release of Funds from Escrow Account

Mining shall be carned out in 8 phased manner initialing afforestation’ wark in the
mined cul area of the first phase white commensing the minng inthe second phase
i.e. continuation af minng activities fram one phasa 1o ather indicating the sequenco
of operdlions depernding en the gea mining conditicn of the mine. Up to 80% of the
tetal deposted amount ncludmg mtarast acenied in the oscrow account shatl Bo
released afler every five years in line with the periodic cxamination of the Closure
Plan as per Clause 2.1 of the Aancxure of the Guidelines.

Tre amount released shall be cgual to the expenditure incurred i the Prxgressive
Mine Closure in past five years or B0% whichever is less. The balance amount at
the end of the Final Mine Closure shall be reteased to rmne owner £ lease nolder an
compliance of all provisions of closore plan duly signed by the lessee, [ shall Bz
cerificd that said closure of mine complied alk statutory rules, regulabiens, orders
made by the Central or Sate Covl, statutory organizations, foort ete and duly
certified by the Coal Conlroller.

Responsibilkties of the owner

MTPC shatbl ensure that prtective mea=zures contained in the Mine Closure Plan
inglading reclamation and rchabiiitation werks are carried oul in sccordancs with tha
approved Ming Glosure Plan and Final Mine Clasure Plan.

1-" ..'I"."

Chapter -Xi Mine Clasure Plon

ROP Mo, 3903 14{15]/2009 CPAM doted 27.09, 142,
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11.8

Reviced Miring Plan (15t Revision) — Perkri Bnrwadifi Cool Slock

NTPC shall subimii 1o 1ha coal contraller a yearky repoet before 1ab July every year
setting forth the ewtont of profective and rehalbihtative works carmnes oul 35
ehwisaged in the approved Minz Closure Plans. |Progressive and Finat Closwe
Planz). Cetails of physical progress of 1he closure aclivities and cxpenses nsurad
shall b included in the yearly report.

Provision far Mine Closure

NTPC shall nbtain a mine clesure corificate from Coal Gontroiler te lhe &fec that
he protective, reclamation and rehabilitalion works have besn carried aut in
accordance with the Ming Clasure PlanfFinal Mine Clesure Plan for surendering
the reclaimed land o the State Sovernment soncormed.

Aler the closure of the ming, the reclamed leasehold area and any structure
thierecin, which is nol to be utilized by NTPC, shall be surrendered (o the state o
concerned following a laid down procedure as in wvogque at hal poant of time,

The halance amount at 1he ord of the final Mina Closure shall be released 1o MTRC
on compliance of all provisions of Clesure Plan duly signed by the mine cwner 10
ihe effect that saod ¢losure of mine complied with all statulone ruies. regulations,
arders made by the Contral o9 State Governmen!. statulory organisalions. court el
and duly cerified by tho Coal Contreller, Thiz should alse indicate the estimated
cxtractable coal reserecs and coal actually mined out

M the Coal Conmtroller has reasonable grounds for believing 1hat the prolective.
reclarnation and rehabilkalion measures as envisaged in 1he spproved ming clasure
plan in respect of which financial assurance was given has not been onowil not e
carried nut in accordance wilh mine closure plan gither fully o parlially, the Coal
cortioller shall give the mine owner a writlen notice of s mention to issue the
arcters bor forfetng the sum assured at least thirry days pnor to the date of the orijes
to be issued after giving an opportunily o B hoang,

Chepter - dine Closwre Plort

RO o, 33011 151/ 3000-CRAN doted 27,08 14,
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LIST OF ANNEXURES

" SL. NO. PARTICULAR AMNEXURE
"1 Copyof Block allotment letier & MoC Letier daled 247 Anneaure — 1 &
 August 205 o Anesuredl
2.
Copy of Approved Mining Plan & Mol s letter approval Annexsre —| &
at Miming Plan Annexure-1A
A Copy of latter for submrission of biming Plan for PB ©Annexune |y
tarth-West { Sector-A)
4. Copy ol fetier for submission of Mning Plan tor PE TAnnawure -y
East
5. Bopy of MoC's lefter for submission of Revised Mining © O Annaxure - Vh
Plan and hine Closure Plan
6 Copyof letter of submission of Rewsed Mining Plan Annexure - VIl
{151 Revision) o o
7. Copy of letier for commencement of Mining from PE Annesure - Y
East '
& Copy of Mo s tetter for submission of Reviscd Mlnir‘iﬂ ) ANE e -1X
Plan incorporatng the changes in sequence of minng
pperalion [
4. Copy of MaC's letter granting recogrition to ROPfar 0 hnnexue X

prepgaration of Mming Flan. _
G0, Copy of letar from CMPRILA MEGL Tof procurement of  Annewurs _Xi&

o Anngare-X1A
11 Nao dues cedificat from CRAPDIL méérdfﬂ@ Exploration Annesure X1
Lokl
R Cﬂp';,-' iof appni:wak latter of Mina Closumn Flan & " Annexure —xIL 8
Approved Ming Closure Plani-lan 2073) Annexure - XA
13 Natification under Section 7 (17 of CBA (A&D) .-'-'~.|::t T T annexute - X
14,  Ciooordinates boreholes of Pakn Barvadin T annaxure - XV

15, Cerificales Lw the RQF regarding obscrvance of Annexurs — X\ A
guidzlines of Miing Plan

15 Letter of authnrlzatmn iy I:hue EII-:u_:k Alntles to the ROP Annexurﬂ Y|

17.  Cenifcates by the RGP regarding eovrrage of bock " annexure S ¥WIB
qred.
18 Cerificates by the ROP regarding Black boundary @S Anngears — V|

per MoC latter

List of Contents
ROF Mo, 39011715 /2008-CPant doted 27.02.20
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19,
1952 & other apohcable laws
o6 Carlificates by lhe RQP fegarding quarrying up to N
hottom most seam
21, Cerificate by the ROP regardmg authongation
v Cnmflralp from the appll-::ant I
23 LeMer of RED{Coal Timing 1o MoC along with the
Board Resoluvion
24, Plan of block Boundary ssusd by CMPT
25 WP walue for Al ':i:er'lr'I"IDI:lltIEﬁ as-&ii}wﬁ-lﬁaaéﬂ from
website of ‘Cifice of Eeonamic Advisor_
TR TI
. o
List of Contents T T T -

Beerspd Rhinonig Ml Y R e

TN Hr"rw_lr" o Cond Aleee

Cartilicates by the RGP rogarding nbservance Mine Aot Annesurne — K41 D

ARNEXIrE Tyl E
Annexure — X1 F

"Annéxuré XN

AAMEArE - K11y

ARhExRUTE S HIE
Enmenura-XX

RGP Wo. 34011411 5/2009-CPANT dated 27, (4, It
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Fin-201301

Sub . Geclogical Report of Palgri Barwadih Block
Ref: Yourfeter Wi 2503

Dear Sir,

The gopy of the Gealogicat Rapart of Pakii Banssdin Dok is karaby being
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Mew Delhe, 207 Apnl 2512

Shei A K Desh

Addtional Genarai Manager {FE-RFL)

AT Flosr Engineenng Offce Comeler, Bazior-24
NTPC Limited. Maoida 201307,

Fax Mo.0120-24107038, 37 Tele : 0120-2410102

i Gupgeet - | Approval of Mine Clacure Plar TJanuary, 2072) for Pakri Banwadin |
i Coal Block, Desiricd Hazanbagn, Iharkbend submitted Dy s
| NTPL Li

5ir,

| ax directed to refer o your lefier Na SCPEM7FO10:MP-0% dated 35-01-2012 ontha
sublect mentioned above ard to say that the Mine Llosure Plan [Januasy 2012; 10 be read
along with the party's leter dated 31-0°-2112 Pas bean asonslderad by the Slanding
Committa= aud the appooval af the Central Serearnment s hereby zonveyed under Secon
Sizwkt of ‘he Mires & Minerals (Developmenl & Regulalion) AcL 1957 subect ta e
foiowing coodians

0l The minirg Company shall 1ake all neCRESAryY p-‘&cgutinr*ﬁ e arding Safat:.r_ ok
Tine workings, persens deployod thersdir. dunng the implernantation ' the Ming
Clogure Plar;

{m W.ring jease to be acquired shias not encroach -nla any cther coal btk

(i} The approwal of the mime thisuré ©anos without orejudice to lha fequiremet of
approvals o compstantprescribed  autherily  under  (Ra reksyani
tulasrequlalions, &c

two copiss of the appioved Mine Clasure Plan duly sIgried ::v,- the compeient
authority as rsturned herawith with request shat a copy of the approved Minz Ly Plan
may e submitted b concerned Siate Govermmert for nenoesary achion arnd alka a
photocopy of he appreved Mine Cweure plan may be gam the Coal Controlier for e

ppsse of menitaring

%
TR
" e

v S Ranas

Linder Secramry (CFAM)
Tele 013 23373937

Fax 01123073922
Emia@i: "uscpam mocEnic in

Ercls as abows
Sopy o The LnCi Suorenary |Sh-l e copy 2° The approved khine Cogune Fan
slaruary 20421 and coeapany s dellers dated A-2017  are fonsarden

herewin

(hi Tae Dwrestor Cong Sorteglisn 8 -Coeunci House Strsat Faolkata

CIL P
'



e o8 Y 7

F ]

PO DO



-

v w W WU U WO RW W ® W

SRR R RS B

AMRMEX G AE- Ay

e b A LT Gl 0 MULEY WL L NDMEAT00] 93

dH IS Cl aA7
GChe Gazette of Fudia

TR O TR

FUBLISHED BY AL TINYRITY

AT

WEEI{L\’
M. 5] w F— ::g-u 1;_=u5|=| 3, 2z, mﬁaﬂf&a —'ll'l'I'I.'I: “1naa
By 1% MEAY RELMI FIMNE L' —JLE 232011, wnmmmw.m ilti‘J ASaAnHA I 1%

_Wiﬁaqﬂm #ﬂmﬁ“ﬁwqﬁmﬁmi‘fmmﬁ

Separatc IMgIng s given o this Perl B order thal it may e fike s 4 sepa rate oum palA

T I —ATE 3 —TT B
P.q. ll.T'l[ —Hm.u-:u: J—Suh-m-r-'n-c'n fw

mmm#wa:ﬁﬂumwmaﬁ mxummmwmmmw
Spanugory Orders and Muliflcatens [srued by [T i instries of the Levermment nT Indka
tkrher chpo the Minofry ufThFrn-rH

oy ain =vu A9 Rear, W2 ackophlag leszgeatinn ol im: Viveh K. Tankka
; Tl el P ?':..'.in' T [T E .'"-E‘|-‘-‘-I:II'|.I| Larlilair 'i'n!uen]‘u:' Irecd i
] fieerr, Taaes) nndbhe Sparcae Crant w et 113000 The
T b dale ol sLeplaace 37 resgnation g e read a4
t il (R SRRITR, R wwvadol | 0-H

[2he L. iHUERDRR Ll |

FT ML ILAE. CHER A 1-aldd WA 2 NTR F 3 i
SIRESH CHAMTHA N S5 HIId].Ega] Abwine

AT ez (A HRID 4 Uz A dl EEE & A, - — ——

W TR 4 40T 1L A e ] e EtaT T R AT

= o A TR Ay [gum F] A o sy i e dnm foni
e riao I PR oI T

k 3:|'-I:|4:1$r n oE 4 To T = ried, MG

. . .- ﬂq.:rrfl'[qﬁw—.q.___ oo o P EF TR,
a0 gE TITIT PR T A w Anhm 0 e gl @ Lo 2043, FHIIER LA | 3

#1000 T A Y N OTCA W, b e TR g 6T

EIE TN T B (el B LT . -
LFL R 1L TEAR e @ i e w0 F oA oma (g

Him o, T HE TR b 2 RN ATE (MG R 57 mee £R1 F lugu RS IW dm

M W18 11V O AW & SDILETICE Wi T A A T 04, T UTH TR T e e

A7) SREEE Wl wi TR, A F RN MR AT

fw g A A optm st RellEw oy oamn o+
wimes | T R R G

Py M T Einl |

TT3g =3TH =~ 7 i

e pn i of Eepicl A1%nrs
T U¥R R FCO AN
Fewe |22l 2l @4k Jianc, 2002
B0y, ZydK ool pad.nl mod:fizates af cbos

Llpgrmeni’s be: :lfu:.:.nm. J Ry Il catrd 3L |
T _4’" LTy S iMEH
-- 5 ANITY HUMAH EP i

il -'.:u._qm-s.-*-:l puahned Fe

"q.\. 'EDDD C_P.-l.l‘-ll

A
o J'l"'.l g Crewd . ml MR

pryrarslny ol Lo




- == e tmen s

JhAg M2 SAZENTT OF e J0ME LN MIEANAINA 7, (35 LTI VI

_— T — [LE e

(=19 LU P nra b ok oo st 5 s haagoe D mane, 3iag paiy coon s by ! vilepss Smemeass
Chir e, S ab.e S gur. sen s par o vellages S opmn . sziem paa ar soitzge smicaba sedno g i moesy L
ke ooy udidess oF willagpo micnal e athaby.

C-0 imy ?lﬁm:hﬂ"‘ll’ﬁ.—l AeET FRT T e g Fabiha, 2l muears Aarpiiml g khroasmrsea T S |
Fal ki elmanne

Lnt Livs pdsees glang par .y Soornao bosnsar v ol o lespes Booluwe oo [l ars, Waessorm perl 200 lag= Foebaon
At maly o clartng jeal &,

L OO AT, RS YO
L T RS

S U o T

~.f'lm.-'ﬂ'l'. I00e. FFN RAER A ERR T A e s e sfulqan v st e 1 S R4 -
Iend w wfefias SW T B wt oom o W TLwn i) @ T AT o ¥ e, ML e - TPEE ¢, 1
e 26 TR, 20V WY I ATAR A ST Gean F N T 30 C1A AT o o v g s
““ﬁ‘iﬂ"m“ﬁ'ﬂﬂw‘fﬂﬂﬂﬁﬂﬂm R RN oo o i TR PR RE VR PY. e
AR TR L SR L LT

wih, I Iy A T WAMEOF T R R ST R o e P A b T ofergd ® v L g
APy

M-, A, id'q‘mﬂ"l’ﬂ!«ﬂmﬂq -‘_{:-IT-"'TI AR et vt Te ga ST R X F i - o 3
T et e R TN e E‘T_m?ﬂlq -H"'_'F['ﬂ'd ﬂ'ﬂﬁ"lilq!; !_T";_'\-.- DEEDT T R RE TR T
it 7wt WA R ET G ¥ AT YT & s

Froqes 1 . 78 R = aie Svart $ % o0 T TR TRRET |v AR (| AT a T
20 4 P D, GaRR o FAEE TG B STESC 4 m S teeer - 0fRa mem Az
RTEIE T 3 AT A gl e Hete ffeT apen ) et SRRty o T e W e
WWA- 1 ATE: 2isd 300 T AT weERE TR AR TR ot TEs R e 0] SRR
Tafled AT, PR - 35400 TETED Y e e R T T Ha|l | Hed U5 An 1 TR
Farra iy frmrn = Siint 3 9 7w e 1 anfim mem Lils EATT-T om0 @
FA deter e afz, P orettem UG wEAL ¢ T 1 T

&WT,;_I' - T ke p:-ll:t-iq:mx] ﬂﬁ’m-ﬁ[@?h‘TWF ﬁﬂﬂm*‘m?
!ﬂi?'l‘-‘m‘lﬂ'l'h:

AR TR, A Sy et e s 5 a0 9wl T g 0 T M 2 e
A = o R A T g o R U 4 pe e F S AN 3 R R ARG A ad e M w1
El B ol

Tz -

THITR AR o amiee T SR ] O S e o i B 9 S W 1T W ART KAS e i e
T § o e T T E PR e e TR et

XU A W ET Y MR e ansts . T TR ¥ e BY i Fem T A% sem wleET . s
B 7 ] ark T T L et 3, f%mmgﬂ,ﬁ:qﬂnﬂmﬁ]mﬂgmfmﬂm,ﬁ A5Fret il
Wi, ﬂ-i#fwtl' df HETETE THHA K. A TR o WEIT TS L gee ’l-'l'r'ﬂ‘lf-ﬁ‘lﬂ"{l_ R E el il=
Am= 7w e g A b pn A e e ow P S w e vl £ ST R Gy 4 s
e &1 0T pu oo o i o sfemia o e T T mreEn Y ey e ¥ Py -

CIE AW U TP F TS Ak ran TR g S TR Aeh TR A e 4 T S e o R abe
o Rk o gt A s e £ Tus ik cRuiar 7 i Wi w B a2 B

—_



VIR L T -0 S

o —— ——

W TTE L Iy

———— — — —

A3

— PR

Spmm 4 - PO ToRT 3 HOAE [Soaa., | FIDAF FAE BRORTCT L | TE WATEC W AT W YT

WL T WATY VTN, BE L AUAEE 0o e w TR T d TETTM MUY £ F

PRI |

FWPIIH 1Les 4 TIEMG N | Gt TRERD S 0 TR R A e TIRT G S kS R Frhm

Bpm rq v o7 ARk Clmamd o TR d toge e A
L
v wrwdn atR gt I U
¢ fogrier Wi EEEE RN R 1 e TR AT O TR ik

i arfigar -

i LR

TET

Ty Pl

£l
bl
1 =]

et

FAEEm
£ A
he ey
YEl L

ke

(RN

3 = an w b e 3L1E o
+ Lok T 5t TEFTE T oG A
Ll 14T} LRA L L

{ i i 7 e AT st -

1T WMRET T

s e e

wr=h

Wy n Toliar a4 e
7 F4HD X &k TR b bt
L T 4 il EITT Wiy RS
i T il L eI e : o
' Lt [N BIEE grTE Bz i T
. e - s i | At NS
- fre h 1T T A
" ok T WYTTER: = TAEA L LT FRY o
- S _ e - -

L TR T RS B

el Ll

ma)



RLL TS AT b OF ML LE L B RSADSE a0 uj

- — T m—— = T A e e ™ Tresr e

HETH .

RS ATEER R CEAI Ol C B s G e T

MEE - K By B R (AT 2N A TR M
T AT Reld SRR CROITRD - 170 1 R T A

RhRT Tuw T T

TN EST - YN L p T A5 A LN 1 BT HO C O P T CR T GLUIRH U S B S PRI R O -

&
B P R R L P T I e )
: TR TS AW e, f R PR SRR I ] L T 2 e, 294 A 4dg b i LI I =L
SRR L LI I L RLE i PO | L A A dnV ART LT g0 vET, Gz LA a4 a3k
R EYE R B PRI O TR URE ST L IR L T ﬁ_-::.gl AT oTde fam AT 5T "I”‘."E.-':'
Huy G0 T M- G waa A

T T AR I N | BTSRRI FPORREL WML URSE H aSK, tEs nRE T eH
S L R AR R TR TR IR RFTRN TP
BT T - w07 0T e | A o, g WSRO

' FTUORTRIE . 7 MR 5 WL gkn k! WM aps A g I T AT i ST v by Gm e T g
ERTEATL bha 00h, 290 NI St W 455, e WL (e W S 4| T S o il

H TG fagm) $PWRRCFI EL ap WM, 41 G YR Ran TR ST f s VL HRL (AT g m fan ey
R B R PR R R T L s

. TR TR 0w 410052 2T A 1. L 4T ey I T O I T LTS T S T
la ey Ay Gl Do

HTETR o e oz a3l l]_‘-m
1 I"I-_ﬂi"ﬂﬁ o oI g4 10 21, ., L AR o
OO N o IR | R et ATE AL b m L el i vmY
H I Ak U B I B IR IIETEINE |
NI ¥ PRI 1Y
T LR TP L BT
L RN B S e o
R 1 AR T R ET It L PIPEY LR S R PR
B T g pde? e

W BT Th ar A S Sl e
TR RS i amim

e i R - I P T e s lead ff re ot B3 e

[ L L I LU LT T L L™ LIRS PR DAL P 1<, s 4 "|'-I"I1"'1- ATy G L

R I L I
: RO v R R TI W Ay g R T e TP AN gl Ta g ous it
SR AN . AERTIPRY TR RNT AR N Y orm 1 i

TN T e TR AT TR F TA (= T DI gt —e R R e | L
B LRI cha I [ =y For

L B e M TR i S N S U SETHI L, I
e '

—

-



WL

-

\

7

R R R IE SR S

LT B IE | R L R Fri

-

tr

i

b

P Y BT L L TR LR - P TR P ST LR PR {0 E A TR
e IR

7 fa e BER IR a0 TR TR aneqd EE ow SR dR A g L 3 n b e A g
cEIN B F LT A e

a3 T T P SR o & R O e i T T v e e 2 2T
LI LN A TR TR

Lo Fre G fr— R ardTor @ wt e w ley £ AR 4T TE R s IR 1T =
"-'“.’lf "ﬂ.ﬁ”ﬂ_""‘!’l a.Tl.ﬂ"hf.'I'r'l"l".

TEED B TEiR T angts hd & T -4t o R FAV el B G- T 3 AT TRE S ) :
S IR PURE CRE® T TNNINTE Bt T D TR S L= I L VIR I

rE R Cve MRS dE T aunn e et e Y MF TSN G 2T WM ET VR S TR 1.

[Fu [An 0 N P el d 7O v o e ! T e !

e Toae et et Mmoo R s o R B ol g sl an S TR S e T

FreR g W mE R g T T w rn A E

R The T oa; BN CES Ui Food wa ® pF TRAR W SRwr £ ol o T8 F 0 R AE 4 W Y

CWl TER L CET T - O MEmA ER T

A -0 hmbegn T T w dieoe fest o fem F o gl qfeme oo m R T

heTUTT L M CA|SSSBTLLTAT.IRK, TAw R UL o« (def JE PN RGNt o TR e

(F: R SRR P By ol PR 1 L e TTR I B2 ) ANCRC o LI A O s R g U MmNy Ly

LRt okt e s Mey o wmee AR

R oty la M T R abimp s o TAL BRI T o Tt el i a0 T it P FRE

FEVRINE L K B - ke o L SR PR HE PR - XA

(R s T LR B Ea I B T '\-;-l- [Gan o =ram F b mhome =howns sals apee e e

Teale &/t qupk o mavd o pd TR & (R e T e A

LI TREVEEE PRI T I T 'Tﬁ#ﬁl'ﬂ'i?:?"ﬁ"‘lm;lri"lé it <o iy TR M - R 5':-"'[-'.l'. ) L '
ey g e A aper B

M e T e e e my g e g e o e fm 3 iR e e e ET TR :

L P e 1 T I I A AU I e i

U RN PV e AR B - TR g B R AN RV B D E i HIE LR R RO
PO RTINS L VPR T ol s ol A

.. . - - r . - . . . " B
TN T, TR STt T OTEE M R S LW TGS R (L S TS TREY e Wbl ue Tt BT RE

ot TAEE AT T T Ak T

et 3 B RTE L tt ER i WM & g SR T FRT AT TRT R e Ao o =T T G
;.|.” Y o E'_-":: :_-_-f. T, T |-|.___:_._ g L ST !I-ﬂ'l-l W

Tar o A R CMRt T pe 9 e Bt w fie F oo i e e e o rE
L TP T B I E- R T S H .o L

.

Eorarf gt A & fael o wEEre A4 L

PR - R PR 1110 A LR AN T s e o IR A TR

e IR B AR R ra i fe R REELIL S UL PR TR R A PR LTI S PR Nl TR T
(E | S = B E R HEC LR B | SR R ___ 1w



S E THE CAZETTE £ TH{Na - FURIL 24, 200 AL THIA 2 |0 [Bap. B Srr 1.'..:.|

L _— - T " T - - r—— = - ——

M, imizq A TN 1) SR e e 1 e w fem # o - T W Ay T -{u?n
Mt ® Tt g AW

LR A o ks B PP o o L TR TR Y TR I P p——
TER |34, 413 100, (0E, du2, B B T AN e R e s g g B E

o R -aGe- Yy fr it om e 2 glimr-cfis St wr R & e oo ahigm F owr s m w
™ A 082, 485, 68 W TR gk g oM o& S PR T R A

Xt tee-u27- e fam tdn s Tw T 3 ofven e Foem f o T2 0w R W & a2 ¥ Al g
B0, 19TE, 52, 61, 04 68, 9 HR wy A TR TS A maF Ta R O mem L

M T My Imﬁﬂ"'-".!'.r"mi'ﬂ'g‘#m ik 5w o fam ¥ A e e o i SR % S
TR g 119 527 LIb s13 515, e B e g v o w A R o e e

A . g o Fem ™ Lo " 10 o S oo St T T R ST aFr Bt ST wetq) W o R
- UL Sl I - O N T TR T PN O I R U = S h—-:_‘v.;._ru Y GITR Wl A g

w FEoup oo TRk TRE e g o S W A Bl 3w ofrem 3 6 ek TR el
T Ak ana, A A TEFR o7 50 I R e g e e

gt T e wafa-

bl ol Tl R WE SR DA F Tail U;Eﬁﬁrhiwﬂtﬂ*m?ahsﬂ*ﬂm'ﬁﬂ:iﬁhqw
afe L TS ﬁ{lﬂﬂﬁﬁﬁlﬁ E R T~ R

b E A, TN TN T g Tt wrAsIe 3 3] e e o Regm Fai‘ri:rlﬁa?m“ e
=4 ey i, i) IVLE R A T g o RN e r W

=]

L N 'ﬂ.a. A T Tt N ST 8 T ofeT i @ B R ST T T e g 4T e
TR OHET I S g A el ol e o e e 0 e W F

4 WRER Wy R A werle o i rTe el wi b e T W o AT Wl o e
MM an ey & Tl 5 7monie s By ™G e v E

o AL AR T s T T mal TR F TR G (AT o fe # ol A s e el e
HERTEN GME NN 1T 4 B I 7 0 A e S T TR T

Lo TRAn A, TER TR AT T kA R A owh Q0FT e w Bem E AR B e Rt o o s
TR AT 057 e [0 PR, gnd Py Gl E T e @ ijﬂigg]lﬂ'mﬂﬁ:i"qin"-ﬁ M 5]

.

T A e BT AT TR e e S T b W w GaR d A T wa o ¥ @l
Mgt peg 0 (e s CATE o ¥E T A T Al O

B TART A AR A e e TR0 A e s en ¢ ol de f dea
S AR R e e ke 4 D ST 3T TR @ G AT T yaTm o F

" e 9 Am. R T T T A o SO T GRT SERE we e § A TR oA T 94 R T
TAE Tkem wp NN I T érr[ai?‘rgtﬂrn'a;h-;' oo™ 9 o 26 ¥ |

e TR A TEn T S T T 0 TaT] SR F AR T TR 9T il T 1t ma F - yd 30 wn
R L RO UL ek ey Ko o R PR TR R T

foTRA Y T b TR e RIR TR SR W T 9heit Bker T e F o s m g7 el e
LTl R R AU AT P ¢ ST R LR R PP TR ﬂ:nmut-l;in

—— 'in.':lJ‘.-"I_.-L
S'ﬁ""‘-l._.'.l"u I [ré'g? ﬁrNﬁH

e Fil g unnnuq Peiian

e . Ay, Sy ¥
R TN Al e el _I|._11

w v

i




P

L=

ks

i

e e ] et e e Rt rmn s = m S L REE—rmre— e ==

W IR L W FUTTIL 47 0 IE TR L i

—_——— = Lo

1:
[ ]

L

°k

A2

Fa

+a

A,

2

At ke mFErE"A TR .r'l:—.nr-"n-v P qﬁ‘r‘l—‘ﬂ‘l_"rl.qn.- o T o i
Al T AT LT 13T . o e e e v em oo S e T e —F T

Ty Ti EalE @l g acadE @ ST R A0 ua ek £ @ ma A T ¥ m e e
oLk taph L v L R ITRE T TE R T 4 o U AUTE Y

™ 1 o - m‘[mll i-‘l-.n_s.l*ﬂmt Wiﬁli:mcml-:mg"i. ."'.Jiq-;.r':-! v HP-“'--'

ML §1T iiE H oTaral 23w TR e A T TTRA PR F

A A S b fg R 0 e s wmrghe o TR T SRl T & i e T e 53 50T
k

Wi W 4,25 0e B T T T e w Tt s e Al
o R TEASE. LB CEMS RENE ~RE DR (o R SN TR A S s SOk s LR C T
W iw R AR TR TR e % T A ot W W A P

(o BT A EAAL P i_‘-J-__L-- ¥l B T A Rnighg of .ia' FBEm . g F ooy '.:J-ﬂ ity TF Tl q!i NE—
R gy Jaia '}Hi‘h 15_! o R A S ™ IF R = =1 e o [

gt EmLE e UM LT ma TR AT S O PR e beaa s T ol 1T T A L T R
1732, s RT3 71 T & g F o mrEmmopr B

Rr e A T T e me e W T et e oo s it s
T e uss PO R OIE] e Caa T o g e e ST

TR Er ks AP NERE o & o R 1o Mo b ERPR ISR SR Rt ool s Lo b
wle orie T e, LA BREE T g U 0 R aTm

fﬂ' .i;‘|_,:|" *TI - @ﬁﬁ"ﬂ N qt.F'Fr'ng"‘:'# EFH'I"F I:r_:m [H '[:'_qﬂ fjﬁ'r'l;f'l :HT:’J“."'HE [
24 P OmEn (d0 Foapa il et T e Py el @ T bl 2

Fa by A TERSTE A 2 i ekl ST # Qe opd SR n e B oRE ol ma E eTam TR |
A3 s BT G A ST T B e T A v e sl P

ia -h.-:." #f'j'_‘:- -Ci!"[ﬂ—'-;. Er [ 3 ™ 4T Iech O et -1;1 Fm e P o gl 2Rl e i
W as A g e TR s 3t A

oy S7e: AT A v am uadl TeEE o T e R 3 B B sl owd TR R T 47 aR)
TR Ao and o TATH g gl eR R RS TS0 T s e F

Mg ;4 w1 e |'-|'-"iI PN IR WA R o i 1'!_5_[3,—1_1 TRt ot us @ 7S o |

oz pare 3 TTALE TR R me W Toorre iT Y

gl bte e R RS Chl 0% (R TR GRS 3 CRam ph bR e B r s e M o s g
AT ER Mad R, pa o n T TR R TR WP X Rt U 26 o g e

L RO L I T E R o PR R e R g ST TS B Rl R B ) oo
i, HET 13T I fand 7 A % bral e R IR e ey g

AN AR TENGTT N 1 T OFCH @ TEm % o w1 ko o e o F T e e e
e R SR I T I trn B £l PRl LR AR e A A

LT L IR PR I R T r o A EETE i Ly BT s Eod: P ot s e
BT e Dted Gal w CARN g ) T ey A 0T oA TR

EX o s Dedi T b T T wRd s TR TRAD P e s it e - ,- N —
£P TTER aAL WA vl cita v v g el sH e TS '-t'1 T UE AET SR R

£ .

o ——




q0 30 FIE TERAT T I CWF fpedesia JUML R WRasoap A ¥ ope Y CERRN TRRNPRR

—r—r " —— - — T E— = = = - - .

[T - I O LT (e R IR IR G IR o HIE Ly AR T SO P T ) LT e
T T g S o h R e, T R AR i TR A b, R e A i e

[ O TR FE I T R I e 0 I DA T e b i ERTIRET I B T I P S e
R L e B TR E R e B DA LA . BRI

B THIATY ML TR T L TR 9 arrTr ) N @ et T iTER F ST T em o e
b oI s mE L IV R L e L L 2 BT TIRERNEER . R

J3 TETWI: A .- '.I'_:_q".'ﬁ-'; o IR |l oy i Y o ol T I T LR T T I T R ]
SRR RN S L s e B R UL L

T T g A PR o v ym e g 1 e ot faest T e s skl T ¥ aem Thiaw
¥ W A e W P e T el M R 0 SR Tl

WDl 1R Hia s FRe T Wl TnT A el FIOTEE R Tloefl 40T fagd w Brm R sdE R R, - T e
AN N o A I B R NN TR (S T e TR o1 i Tal = B [P R PR RO T LR

o TIPS T R D i T e sy chod the-m e e R w5 e i @ qinie g
AT TR TR DNIT OIS, AN MELZ ana b 203 B AN TR AN e T To 't vt wr emer o

iz, gty e b fert W 0t I oet mEmER o e g LT Tuan ® o ndl e o TR T
oAtk wTh wT O, T e Togmd g B £ T a " o e atl w

W TS R UG T e e T T TmgTe 4 T e S g: fagr § e G om e I a4
e B LI IR I el Mo T LI o LR AT LU H e i g

i TRy T TE S L oW TRT ST S R TR 0 e g 2] s e I 5
AT R 1 3 gl B P IR e A W cam R

] angss s g B YRS,
W F g i ShE
ew Al b LRRd e WGt

L
R F R ] T e A EH R LIV H TR | TR W TTT LTI ST PP I R ETETSY PRI | R P! S I P
Caniad 2 Sggiml B skl e r e S r i e R e e e D aat e an S et el 300 e
AT LU Pl e U EEC Y T SETTCEHWRE S YR, WA LSO, [Py RS NP 1 I O S| PP PR [T FS RN IR NI PPN B
welgd boAuzed AT A e O e Ut et aomll pown wem e P e i e b, el e e e S 2
HUkE LU= LRI TR ¥ |=Wn 7 e DY+ WTH L SUNF RN S 1R T e e 1l e e e LD L e e
g 1o aamt
Avd wheroz Lol cral Coverm rmn sz s Lezdab vl < od e ngduye- EITRE B T T I T Pr T

wrnm e apnernesd Lo L o =t lisagae,

! PETI CT Y FURTE N ST RN | ety Sondeered ol tm o e e o 8o e ol e,
Jntem AU SR £ I.'le'l-':r-.lg:-"l‘--."lﬂ] AGU DGR IENIRl IR S 2k oA sl L me aear L TeEy LU L FENEFC R I TR B O
b ane? e L mee e p TR L R P CTRTR LR BT T B B N I T T TN R o T | Y TRTIY SN PR N 4
.'Ij;_"rl:ljn:d ENLE P ]

MNan L Lo pderpparede At MO R RS LD e SRS 3T et e MM E R cnzpan CHE s e e e
E . TR PR TR BT L TERT R T LR £ PR D PR R LY MR TR VIR (X TR ST [ FL IR
PR TR | IR I TR T ™ o't [P LA [TRE I - PR PO R S I  ITICR: | 1 (P Y | A R R
AL vl m ke ad M RV TERE ol Lo L | ez Eomaal? skt Papy Meand a0t T e, e o

e i e o, TO Rl Secucies s SIe pomngs pia kD ol T en [FE St e e, A

hege A0l ce g e Tmg T Lhr Lol Lz ad " [ T R L N P LY IR L T S N [ S e
Ve vjaabit e Fanears PLics, Fosmde Bebd Py arUer bl ceqreara 'z o Do ds” g s U1 L e
Ihears Soety B bimem KR IO | er gl T =7 Btearme S o UL L 5 ol

~a

T [T LIRS [YFPRN | IR IS

L iou e

L8O d L

e

- .

L



L i

$iGE

) Lol DA CFR L B qIF A0 AT R DL TR D e ld
— =T o ———— T
Brom e peostiaEs 319 LLHAL

o SR s

My L ensentem o vercke o vl ek peos sie Y SECEEE B ud the czad

CHjert i b ey e
Cljnanegpeordar aom el 7L s hzen Alup’ mar WliEr

R T SRR A o L DL TN R S Taws vy renperel b vepcte s 1
a1 T e me ma At of e e gs on ame rpkr

e TR RL et PR LR L I ECIUTEDR L L S R Pt LN TR
o b A

['.'l.F!_'I-“III‘.Hh'l .

Li] I eaal e AR stcdnes, vl e oo g el E s [ g peran oy il bednenesi Do N JRELE
at e ca, f 10 Turdd D 1A greacicn ot tne eaal and Ipese Gp oL <honhd nol Te aide raiar Ay (i ey T ¥
Vi ety et can by ary vl peen

2l [omin -:hr.'-. e whwe s et D1 2l | e Al W e LR R o A L wewd a2 Ol e

Awhoier sl g v dhe rhe o 2o OREELIEL LT P E R TR TR et by e Tegu, {aRAZL" 1T G0 #hat:, ahe:
by pung o thonr DhmLLEE ARD ST A REYE 2D L ey -, Fany v be dun i aecmiow, - Ibf o= @ rgnr o
eIt 1 e MR e TR s e b ikl gt o tun sry g Zerhwn A eral nrhiE s o ni i 2l o Aty
il de-Fone: 0 vt s o mpe Ewide oo | 4 s 27 e st hacal 0 e LR PP N

TR TPORT T R R B
by v, g her ety e 2o of L Eaan g [k [y Pt fam th ot

eI GE s A u-hlalpere 4 e w

R B N TN T [T N

PE R B oo e D it ALk % I0RRoR PR lepsred ne e were Ao o e weing medudd 1 et T B et

P AT, IR IR LR LN PR R R L et e e phcke Dab i wems BRED 10T WRRL 1S "l

wop ¥ [l a2 mnarelent L e ol ouse Mic Ratkeln TR B2 b A R (el 8T AT A e
aepagi Aalaen by okl e i el ne el Al vives et aHEn roinkes 30k HRML TR I ST RN L
R T TR AR USSR T TR B T O AT TR TR L BT L kL wats gl H A s

waanhe el 2RIV ke Iz kel S, Vs s el yooludpe Tinvpanid e s mohe i e LT

B HORIENY

Ponrn b waeimbint v Btz p 1wk Bl
Y [ PP TE TR BN (T Eh
In-tewe i%r-ardwtgin, jomw Kl nd

i ez g oeonn kL O E N F R TA11 L et PR PTIR | [T} [FIEY TR

ALIGpals.

T ST " e 1 1T Tt

~.\.. ] |.:-u. i ) B LY T -

o Laigh | =11 am | pelin gt e 5 il I - or

wvnn .

I . Fooahin I: . gmbu=hi T Lo

. - amiat L PSR Ideaie agh o ©= 'EEEY

' 1wy A (PRI SE R RN T e (S 4
B LA | i LT [T - L i

i RN H ool sl o S (N
PRI T [ R [LEFNE TR e . 'y
SR - L. resfa R L -

~ T Tia [ - N IR TIPS LEodn Lm '

fae. - ih X R

& A, . .f




:; ]
'
e THC GASETTE Q1 LMTY S 13 3 P YRR O R Y e o b .
1] IS AT N Rl ¢ L Bl oets ucgte 1lingh] . |
5n ".-‘.'.'.".:q_:_u_ ) Thaw hita Enur__ o AT I -|_=||:u]-r|-: ! I
i RIS g {q-.;qwm'.lﬂ;l‘,]
ST e— e — 1
DINET H Y 'l
Cee—amrao . L ———— ., —_ ;
1 1z, X Kprpad-p g RIFENE T ) oo TN 1% ] '
Ky Khixliie- L (MEL ) TH UL T e ETE [[MH ! l
1 "turing 2 Hrwean Hamambash 4y LT E Fa i
1
4 Tniwy 15 ey THEE T A Y -1 17 4y Wi ,
] Banarm E ] Foredurr Cidamadnrph R LT In*7 11
* "y, i, Ly (AL T L Hazuribuph b FIE ! RNy "5 -
? Higuy T. LEVELIATY MNagardzgle LT RE0 " .
¥
L Ik ra - weweshl W Bk apaap 1lnsndmph 157 vz Flar| - -
N P N— e e IPE - 1
b1k v BT E
P IEX AT BT Y1 NWe s AN B R ||,|_~q;|n11r-.1'a|1r_|-n'e§||u-l.|_d-,-:lr. N AT R L e g | \
TRV TR B S W D P e iirge (KT e] TS T TR 1% PR R B TR ) FAfprs mans Jyl 1
1
THARTRYIAL (AL ah? hOuZeca |yt ey bar 1774,50 BTN 2 BT SUAPTT ST . ..
RIS TTH M ICYRNNT PYLF IS TRl A KT !
t Wiloope ot - 90M 004 B3 pTauar egil BT AS HE MU0 MR R, IR R I T an tlap 1
i LI T YT L 1 -,
1 Wil Kaim ke - VRS |2 [R5 o P e |, 20y T4 TR i an Ry, amsp EIRREL IR AT
Eak R LRI AL hl-if-'l'.-i!’H‘ii'.'ﬂl!'.fi??F'.-l'.T"lm-!I},-ﬂil'.#.'!'n.bw.'.-l-'#q Lafld SI3 0% ) g e LE RN O .
B 320 S2E L S S AR {50 T T AX5 G- AR A mpAH ] R patait :
I Ml oo Lo 29, TF W 5 w2, 4510 16 R s LIEUAN Iek MY PATY . | =
4, i 1T T R I PT B TR AL PO I APRHL | g ! U ’ -
S il i W R AN AL 1 e, 2L 31 1 -
f Wil vz -7 1% A2, A0 g 2 AR AN YT L A ] e s g L TTNE AT J
AIEE A, gl AL
Lo Ml LLAR ENTE CSIR 1T LAY At 440 cas [ e R R L o L P T TR 3
EREAER T L B F NPT, (TP Pl M2y D
o '-'ifh‘-.,r".l.d.r-l:lnm-m:"h-|I‘-H'||ilw.'32' (RS I LN T T L A IR LR TR L B L P T I J
LR PR R T _
|
CIFTAM WML PELR N T AC TR b -
l. Vel Bl S22 el ) pdA) gt i
-'.' "l""ll,l_;q.' bean'ylad - 1922 30 g RN SATE L e ey 10 i_.-::.q o
Pl b 2 WEAH 30 a3 AN I-:ur.;.rm SINGH
| Laly gecidly oo T '-"?L‘LI.'E:'.I!:.I:H Chs iy =iy
g R I MO T A 0 L
- Wl By = LOF T 300 | R, Wirr gy ! T, Gt o [z
0 i Howogdils 433 Aps)-




-

B S

i@ ¢

¥

b AT e

WA ts e d 2T TR, B

"'I..':-'.'._l 1T

& bk ot IR T T Lk
Loewsir ry | hoke rigg s el 2l o rea Ler b 122w

fly 1rdars Lheser o len fur=Fym o i”

| RETINT TR L DL L Akt an Pl e sl T Pigh 1y £l ol Larpdalan Al
s, N AN R L PEETORET | INTRLSIUTR AR ey aglla et Y LRI
PRSI EY ST - BT o 7L AT EnA I R LN P TRR TN T TO ~ T e PSS Foallw

- i g Eondate,

I L T

piiomny Hivwivugd o2 atdoes, why oo

R Y SO R BRSO L

" s, 2 Al pemma ST o i by A e -
Il earaleces 95T 4

|0 eafike Pl Por e and lRee il Fagerachel. il WA
LR sl e Do deht

L R R T T O L (IR TSR TN g Mawsndsh AP e 1T P R
[ETRET FUTRERILE TS ) HLPEVRPT] P IO, X shpoary™ 11l gpale s B wped e Al oM 00 ul )

i E
P et P T T PR R T A
pdmors SL AT TR, L3 el bW et 44T, X

ad ol il Sesenln

dpj w 41-40d (i T mvpre S bl =2 el
I gt W6 TIL w1 lags 7T amt e - kR rifes

RN LN CATR L B Jan &S] e b DR

TR I [ Erowpidd) eclue BT Wl
1

R S Ll T A I TR I R ST P L e
R P LT PRI L L R

O TN PR EEE R Fe R R I R PN S A

1 ¥ TCO A M TR

LR TR ETREL LIS HELS cal wuleqne biaamn BT (IR LI e PR

TS I TR B A T, Lo 5a1 1 e glnd i
T Trre ) LN L LA plat bz XT0 R e P DL A
e 1Bz corue
womd ol [T NTY TS e B L L A kg o Rl e i Nl Tt e et O i o il
O (] P S TR BT Alawglh winiz B2l e C3 g el kT AT Al Haenn
TR T T TR TR LN TR T 1] T A ol B [T T TTRNE . R B "'.'l!-'lk!'.' [ERRY T LNV [EERN A TR R e Hel
B U E T Y _H,__,_H,.'-_.h.,..“.'”_j., IR O R et FEEBLET BRI L =y |
N L | LT AL .H.A,'r'...' ik,
L TR N L Joger - al jmarttl RN R i LI TEENY B R NPT LT TN T IR R T Aol W
| *I_._ . L o PP E:Hl.:ll:n.cl'.rlli 1 :'1|,"||. - I, sl | LN 111 a -"_:. = -® E'a..:-u; LR | |-| [
B T
I T AL i LHL sk =t i E O T O T MORLEY U L 13 |I|i-||:'|_ BT AL L TE LT LR L Loarnlel s T T
st el

Silape o AT FALEL P ek Pl e 1 RN E L L N RRTTR I O
= Sz
Tanlliow= ot vl dp= A N T IR avapln

n ol Lt

I I L B B R L L LY P
l;h.h.-n."--" el o

TP T A

BT I T N RN !

PN TRT (| § FTTL S o L [ER
RN B L

P T, 1 TR T TIN LY Il ! o mra 1

e e Lo e E R SRty Syt A LI F

2 I trae PP FR A PFRERP L KA TR Sl ek
TR I [P ERRCIE L O LT LN LD Resnmrr ot e bl ceoamn g muE N )
.

R P el EEUIR O AL TN N LY L ENPTRN T L L

[E L]

A T R R vahaee el w0
L

Y TP [T . R BT R WL hezated

RSN IR B IR FRCICS (I DR

1 dwrasgl, il sy N AL

SR PR L

cl et ol H o

o " o | e o . .:..||.|'_'i|.|.--| A I

PN PR B H . H N
ST Y Y  IRTR T T AL TR B CEE B UL

B - BT LR L

oad - W lhy v A |




Tipe G GrAZEITE Ok Bouata,- e ad, 24 PAhAMALA 1o [ N R LT

E—" T o weree T e e — e s r— - -

LA T AR The h e s AT Praul " 15 ey e ges TWs e vl Baugy. whwha e o nmearrls Sngdf o]
Wi IS Farii phgaing ik suagh e e Lee 3 tFs g =1 B2l AR e Wiy L Lt

AT TR A LA AT The g Aim12 31 poInt AR leseed 30 B[ g e o g Haia e e LI
Ewi k- Weas arjhe willage Honiay PREIRTE IOUEh P g i SR ML VA2 anf i A et o 17
Gt vllaze Sarimay

LIBi Lo ANT-ALE The 1 SITE o HH: A 1T Lpeaded o Sobi-l e ¢ o VeidRpEe Flaro ow e |y, LI il
Soirh 4T he v Farialy Pl s il gk plon el e ETF T P LD TR P R cifLap
(51 M1

l_.'u-lj Lot 2042410 Tha liw= atarir, alpomnt ", 2R e g2rd O Apunll oo 1en o) 'p'il.l:;.FL- linasaly L]} TR T TECRP e Yoo Ll
e vi|ape Barigey MERRE Bunygl, Plyryembar 1645 e v d N AP el & |30, LR | ST FR T

O] AR AN o g SIRAA 3T 20m ATl bk an Senalh <oy WL Phariaie whijck = TUE I wh IHT | p
walige Brarnne Pod=rg emiwph 0ol mumbes 647 and Vo3, and erods sl o -y e el ko

1 D AN AL L THe line cure oy Pl " 4 20 I aed ot Sy v game sl Abage Bmam swisgl b Wwands vl ke
Wm0l the village Topgisey, PaTMAG FIGLRR plol nmirher 24D g0 o, . L T R T PR P
[[PLTIL

e Linen T 1aa 37 The line prams a PR 50 ] o e o Boath. Wint oy iec G villapr Marwe ol [CTEE T
Moeth. Wen pargang reukh b numcber 03 300 o age e MLl AT Gl i wallaps, d1m

{28 AE 403 70 W€ MATRE Bl Tty 89 lo 2] g Sruih. Wiop o ol vellape gy w1y I 1 |-
Seunh-We oThe wilags Hariah; Fa=Eang thtuigh & et mmibaer & 1 yned @ ds s L T
Yaoap,.,

(2 Line A2 424 Thee Laes Mords W ponne " AT T gred iy StHIh- WAL Furer paf Vil e sl v ey an eees Hpoem 3
Miwhe Went of e valiaye Darials pasatog thretiwh Auniir b3 ared cads 50 Bl TA o 1 il
HTETTh

AL reAE A5 The Licg q1ams A1 TQin AT Stwrnp M e Tl fab of vabluee |ramang and el B el W
elire i gy gpy wrlape Jubry PR o L P T s § B 8 JoR L ST N TT JTTY o] wnds g
FWHIT A udkape Bargry o

L2 e A28 AN Thic e stame o PEL AT Laewbod wn Samib-Wist coamer WM gz el e el M 1w
Eraathe Woas ol willape [Cundsber reAma dinTagh ot mimbers nt . M) ga At caml g ey 4 0 )
villipe H o iimb;

LA AT | B e SIAM At pabd ' 8 260 [ogmed an Sneich Eoner ol vilbage Kombtior wiach PULe L it mrds fuygry; -
Werlollewllage [Baty: Pafeng ifranch plornumien M 1975, 47 B3 e, 9 e G Al ot
EITL T ey willape -y,

2B e A25 ATR The dime Slery al poy AT Laesloe ar Hml-Weesr corner pf vallage Bedry ol b o, ey g
itk Wosd nil the sulape Kandaber puny ek plel o wre fE 1Y SE G 5 VASansm g
Eis 31 g AR o the willagy Kangalne,

AL A0 o I wgrls z: Pednl A2 Lacnigd oy W e ] v | e Koy pher b e tcrarardy bha, (0
et ol il g e 1 LEag thazh pl e mbiers sl PR 2D M B e neoc=s oo
L} end and 0 pvieet ' 2 Al vl e Dolu

(M Lo AP A Phe lum sennin ar 3L A9 Lvaed o Mrrl: Wi oy ol bz Bl wliick 1 ouee .
Marra-We of i, wiliaye I:Jrﬂu.b:rpnsln,; UL TRIT N P Y S 434 45 44¢ 0y By A
e 1 Tta e anafaber

Boumgn m i kows WH ks g *Brops gt »

Tl i1 - EE T AT lecmwal o e rehe By il wnlbigse [“akr Stapnegdt sl e a8 -l
caome i valla e Bpy, |h|--u,-a,5'i|1-|u-|5i[\£- 1hr_'-|1-;li ricl ke 1950 1204 ik ety i ol
the v ingn, Baka, Harnad

ekl e e ag e [=Hnk 19T Mcaird oy M LA LI TR | wailage L B wlils wh o, e
FiFteurd § BHar) |- 1 an) gl sUlepe Yoo i oeqalvh g T ridughe 3h g gy PR Ly
: HE - ERTI F VT i e, &
..ruu:w 1 L D valempr FAKD Baiag .

i L«EEE“‘ |
SAI"’J’.“U H_!_:l"
-r‘:l:“r_':'.l.:lz: Sieg e
R R PO
Llor e R ST Lv-l. -E.p“"w

A -
AR Sy
ulilpaz Tomo,

=iy

Jrin

O A e o

S



i3

il LR LT L% A TR a7 o rEtIe L SN

e e Em DL T et R R e i e == =
AN, Jr T bis lanid oo 3T Remodel o pogtiy. by crnner ol oullagy by Cdaraon e owlnze e

L R et L sbinv o L. Fand Hn RGPl Gl e L R

mid & cesirl w2 U HID anlbi B argah
AL TR RN STU TRPRPTRE VI LR HL I R B L Bt et ol cilape FAL Rhow il whoe e
Do 20 Sy a0 Hls werbag e ok Fal i preeang il el L e LI T R H LR Ea ] il
Lk gl akit A srwagth

ol o il can ke Al e BT Wwwates ate (T R PR L T IR | Fakfi slemum sl
S :;ﬂJ.F--:.-'-H-' -'IHQE." Tar arwddi “'""IE\:!' .ll'l 3.1 L EES |J_'.:“_ gy, AT T LA P -
ey BT mrate wellage Eabpo Bzt

i e 1:E 1A V- oo St s pokd TR Jom accad qw S ho b g el el ahit bz g S T E
P M oDl ity e gl paasney kil S 6 e LT N L
gimEe e, D wudd D399 haEnes N ponk T I

A I 1 o fows s al poe! TR gy WIS I FLTTHIR PIOERANTEL Sy LHRLIE 143 (Y P F AN IR TR o L b
et o leloe o claps Py Baded hilh i Eg Mpcesipon peRLLL T T T T U NN L
e ol © ke ko ab

% e NT0AL e s e e BT N weane a. Choebdodamt cwmes o diag Cogern [anm - rwzR o TR AT
Lt 1003 St Tast 0l Lig wablme Bk BArmdi iy g s ool plod sy e sy Eamd R8T
g s dis A e UL T el pagzs ak-. R 271

=

W ey Ny Ree siaat el ek spain o M5 WAt S [ valdar o F2isn b LE =L m
Lo s Hor -1 250 e i el age Frge | Baredilidn a1 15l il efneTs Pard tumee it
aed el Al p o bl vl M2ie Aonpenddik

o TR Vhe am S s oW AL "R Aouwd on Nof Rl S e gt 10 bl v H e lach e
Tote arfe Friic - I rif1hs ol 2o Makn [P SRX T LI Ll i uﬁ_l: 1 I T L L LY TN TR
pow TV D e vl |age Taka [ 1 TEF L A HY

TR Tl PR TR TEAUTE o LA R Bl 20 beaaed o1 Baih Win voonpe od ucilape Fako i A LIS

bt wewsle zgbal e v g Pakn T TE R o LR TH [ L B BETELL Y BT N P I R I
ars et e CHC D an -l g Fasds g (1Y

AT lapzlbl e e PP PR TR Y TR 8 B I Bl LR S T I YO O L T IL TR R

s ot Haplae ] aal afale v Tupse ' e wes [ PERT. MR O AL T RITL - 1ok T e
HRRY IR T P T DR RV T TR N SRt | T [ BTN U fe, ilud, Gl

RETLA T FRL TN TR B A g g apend v Bt e erbag s Fab o et ] e e
i o b g REE Thar e w2:n sty il gl e beas TR TR TR I LRI R by

ot o 3 TF LY nh ke dane AL IS kLl

g lened Y 04 el wEST AL T Mo bt emgd s i s convtan =t RTINS ST TR PR TP R

EpmiTeee Pl ] 190 crlRaps: [agnn fshry i pass g (g b sl s 1R e 128 e Lo ol e 8
3G i o o Aps ke Tameal h

FaLone ks TR Tioen Do vanele ol T Y B TR AT, L Wi TETL | R Ll R I"ﬂ'!""_' take T3 1 B 0k
ccarnre s aHalie | onke e e T IR T THTRTARTH :qn-\--;.ul ey bLoedip i o 1s el A eyl
P kRS T iz e ttadn (LIRS HIT

R S I R W PO RTINS I B P TIER IO S B Ly Ve iapr e Hasea i e arl
e s i, 1R Dk B i e tharwgh ez umig W8 Al vtz LI

e oy e oL P n b azearlh

R T WL I R P o IR R U RER Sl bm ey G ekl el a Calgy el A LT e L Leiu
Wl oacor o onBage ot s as saed s e T [ PP e B S T L L e v o
TR T S 2

:|.1.||_|h' b | = 47 Ay ararks ot pent’. I: l"‘ll-..,.-l,_-c!lq-:.l LISy & [T 'L"I:H'.".""I'\-ul-:"-l""--‘-li'\ln [ EITIEE RS
CE R UMTEN I NP 1%

P N PR --I||'-:_I: Fasr .7 oo Sl s s In e Lula R . Ean:

L TR LT SR T Hare amie . .
SR A



Sl FAE FAZTTTE OF INCs,: BRE 23, FHUATANHA 2, b [*rén [[—5a 30y

P——F - i ———— TS - " — .,

LR B ENTL Thr Tane pkag e = poiet B 15 rcrted v ol comer of village Fakn Bacwmiih whips MCves " 1a- Ly
LT LB TTEPT Y o Witluge Ppho HI'II'H};IjI.i‘II [eFL e Firvo b i 3 mueni 41 arrd e a1 (2l U (L TR |
17w LalZape Fodr Yamega b

110 Lee G I B-HE The hae & arts g- nivear "B S T o Sk Zaag G g wulaga: Fiteri Baryadil, ahach e
Lpwentdi Souih-deal of villyge, Faln Burwed:h porai,: Fruugh gl rumkee; 380 gnd Shlr 2! plimn
"B Of villegr Pl M werily

AT Lew IEHAZ | Th bne stams ot poat "B 20° beaiod ra Somthe- Laal iz af e Fatn Bl T —
e prards Scwth VWean o h: villeye faker Bapeadil M5 0 1A R By oo 144U anad o & RHNIG
AN "R YUL G ek BTl

LL e L LB2T The thie aimity ar Fk BT it an Sowh-Ea Loemer of | legy Tant' Garwddia wheh Mimegr.
Loka'mrchl Dareh W o bl *i i gs Prrrt Harwadih nasang i nlarnumbes (440 g 0L AT gl
WOl s il Ak Bogmrgd;,

{33 Lzl 2 307 17 linse l2T0n C=IL LR o eaed tu Somnln e LT ._-,f',‘-i“a!t. CakEr Humiag - uehich Dk,
sl Sy of (e willzgr aky1 Byowndib Pemaog dwnugh glon npsaher 2gy angd end gt
‘N olihe vilige Faki are b

AR L A e i s A Pumaiel "M 4 L mied 2 SiMalbe v CowIEr o F Wilkage Fabi B N A | ST
vrwgnily Wesd ol the v, 'ops Mk Harseadidt parimp Aleowapd rusnbere 1999, 1482 mul crds e pyuar
M anilx ¥ lage Pakey Rerwpel,

LML MRS Ty b wanes Er 1A T BIA (imamdl af 1l Seagihd sng g ooF vilbuge Pk Bagw gl ap P 1y
W L T T R e Mrtah wilfage Fakr onwg rarty, hrasgh plon kandig F40a o ot M
Pranl {323 0l village ek idang gl

S LA I T b et o 00 CBEE bewisd o Somnhe 3 e ol wlage Fakis Wawadaly ke uep -
Luwmicla kot Wi pa nlwilllage Fabri Barwsdd W LTl ke rabey s 294 By MR T e
vk o pune T2E GF wikimac [ Ba-weslds

MM B I? | T NHOTE R WiTHN! "G Ao o Bra b o Pl Pk n Haresgin alir, el Lavaestal .
wenth Wi ] abc Yidoge Mabr Barwadih peesing gl pfotiambes U, 71174 LEE T 3T U
Pt HIT el e v g Ik e pd b, -

1200 e HIT10E Mhe ing slaciz o pPevinl 1L T TIRP FYE S M wiliagn ke Han vegeylh ooh R TTE
Wil e el Pk Hurweardiok PeEenibg Bluagl gl maidee; 3ed 2354 MEad LN TSI RTRIT
LEE alche: vibape I Jeuraes i,

AMH QBN e Lipe s mn mind 125 R sted ik Sl i 1w i wilagy 1ok Blarwddab st n e v gt
Wrnh- Wi f s Fidlewe 1'ghry U wedih 2k soughaiin ity 1553, 240 2] dends 13 ity
[l he wilagme #abet Ui el

U T e S TINL e i ot b o] S PO botabed rn Bt couiter il rallug b b Bty ke 1y e e g
Miareh Wal o 1 viltags Makn armeadih et toag Hlies gl g bl L dscys 2103 377 TRAL R4 e
1124 i ol U L s BT RSV P N LN T I iy

1AV 1] k- 14 I Nim! ririe s ot A0 D Sl ura il Fullips 1" wka Fgp-amdi (L T DT TR PO Y
mhah-T0 | I-I.H,j:gu Fukr He u-a.:‘_'l.l\.l.-\.ai-]_' Hirvble ;e gunasliges 2 g L% Tatp bITE iy
R FTHHEEL RN TRNTRES | R o =Hupe Mk gl

|:'_|:'-| FLLEL YN Flc 1T S alyg iy 7l Savi THRIL Loedieel 1ra Sl Ut L - ! .-iHHp_ FHy law bl lwl P .
teralines PRacilee ] “aad s il el g Iwkn e il Purta g iRk b il R BRI 0 5, Rl E B
HATAZY G willze Fadyn d3acarpdah

(ER] ¥ M Y (LS PITAY R T, PR TR 2 daniod] g 5nn . w4 g el el vl Fak g T i, R
Teewd Fn Ml cees ] r 1wy wlRpe Pkn Sa ari, (LI J1 L TTUY I FTo s e i LY P
ETL ERTRRT, PTH I R LT WL TR PN [[{ERNT. J] 3 HE IR 1Y

IRLTLRL I [ L L O TR T M FPrmomd T2 b d v Sl W e o] waHope Paan Mgy o ol oy
_'-_-'.-..1||:|:_1I-.'|.-||F|-!I 3 of e vilage Moot Tkl [yt Wy ALl M R TRt e el g
v AT L v s 1% ke g b

- l--_

Pt L
SANILY FAAR B =H
|t-"-:'|:|g.'|..-:-'_~:1 Thifing |"'F.-'$-.'_III
J'rl:u I't':--'1 ol ‘.'J]';FL'C'EI-CF'-".'A
TTEY O' lng) Gk ! Ingpig




ww

W2

T

LR mzaw AT TF T LNDONNE D, T
—_—e e [ e = o o ——— - T T - e RS ET
T TE STl a bk me e

FIDPRTI [RLY LRI N Tl o gl dee TR HRRE R 2l wntlzpe
ST | S PRI TN | I bt Larwadsh ooy Proughphe b 1AL D

ok A g el N v dngs Paks Pyl

% Wluny

22 Barwashi whack e

R R AL L r
h‘ . b - -
HICRE S L FHHCH

gun s L b atmies ab poens TN HE LA N TR
itk i Batis . sl e L G okery Tearsesd il =g g gl s ST B 2217
e el lag s Pl LiarurLije .

L. 3|

T R O e R TR (T o s T md0

Gl lan Rl B gt mam el Yip et O Sl Tt 4T ol selbay. Fake Sapesalil, whi' o
Oy hidd ok 2Tl

RENEPE LUt AL PR E R bRl Porracih puss g theea gl it ek sy
ek T e Al pract L7 ol e ndlope Malkz bt
sgne Al wb gy Pk Worne i e i TN

L R Tl M Y

e Ul [iee sancit 1 poadt TEET? Boecatig i LR LT
¢ Aoz plies rumars A

v ewaludr Tt - ¥ea u Mtk vl M Bare wlen L i
A RN A R L

(REVRRNY ES 0

T R LEH L]
ary e Mo A1 1 oz o il (MEAl LG A e o n ol e e A e Ve Vo bl EE TERE R UL
apvdggdl ot anstahse oy R ! g F e

s k- Lrna 0P e g 3 akes Bine] gy
L RTR KT ] L rapny Hazeadig

R T L | R T T TR Lk o L Lt i Y C bl o vl ke, [k wlin . miukesE b wenrl-
Mgt WL il a s b arweddy priEy. ,|-.,.._;;3r. ot e ik %500 4 s o 18

T wilpnpr b i wadin
R AATRI IR R

Asoat Lindes B,

e r——— i —— el LR — T —_— e

b i e AT
E R o x SRR T N

F| VR 0an, —dstn Braer, g off T uERRIR { i
= ol o e W R wTE D R 2wl F e a et WA TR T R T
g @ i A = e d T A e v Aspe wihea -4 el R i F L Tt TR R,

T 4R F AfMER i I Ao
gL ame

Pl |
e

g Ha o s anit o T T R L

—_— e —

- —_— -

-n I . — fee— = = - = Ny
Pioetiyet Tt o
0 B oFm o T aEAn R
o= TR AR TR
o T T R
T e Endive EtTeg bt ==
Eooam et i A
gL R e e
"ET L
e LI TR

.- - — ] rar i ——

Uy wfimwer TS0 mE TR et T
N R IR T

v
| B |







ARJpE L JRL - X

DR {1 PR

AN YT

[
v AL EES
[ T RPN

T 1
LT I R IT

Nl

PR L T

oTTAegeLr
(B B
voaleSnirES
[ ] PRl
P ST
A LAFOSS
B Tu¥ s
o RISTGE LW

4 REEGS LY

PR R N P B
IR
1SRG RY
1 OBIFERRLT
DR DL
v LT

RRE AT H)

Loratye?

PR A

G A
TP
I L D
I i Fla Ty
el P T ART
1
14 ASES

S PRI I
COILTEBATL
VAT

DR R L |
LR N SRS TP )
1 CTSRDMDE
SrohGaRT
ol T
TR - TE T
T I R
[ I Tn Py o I
[ IRl - T
oLt ATALE
ERN IR LT
W HredNgAT
[ LI o
T P IR |
PR LRI L. ¥ |
RN

¢ OESEDNE
R I
ool TaaT
TR T
' AsT

A B EH

LU

[l Rk U B

IO HAHCECT T T LR RHGEY A Al aldd. vl "7 =

PE RS T
BT RAE L
[ B Rl TN B
QT Rl 0k

T3L BEAOT R
AT ANCTIIE
rEy TILATIRL
ERS whAedTh)
LA PRI -1 H -l A
Lo S5 GEnna
EGL ZEnbC [k
LI I R §
A9 TSFCT TR

FAk nwFIETLE
2T TR
CLY MEh:ili

BS3 &350 15
FELULIT
[ ]
BEH "= ETLL
ALeg i -
135 RTIRTIE

3 H - o A
Moamiir

TR
LERL-NRTS

L I
EETh T .
FROITE
CLURTTY |
#eFaTT,
VR ETI
L o100 il g
HI 1
fell, A4

BN
naf
w5
ARE

Gt

LNLE
v AI=1.500

aER
-t
At
ETE-
e
[
A H
ol
FRG
TEY
L]
314
e
La3
E&T
L
Iy
HE'
By
TFE
F3s
.o
EEL]
EE |
ot
nls
uiT
EAN
Yl
She

¢t L7

Wy

TTLe G-
Yho 21T -
L LA L
FRELIZTI,
Y SN
Lot
LR TR U I Y

I n ok B

TCLTOZTL

"AFT1AT

TREEGRIT
-3 e
LY R ET
FORTT
e O § -

AT H
= LR
LT )

IR IUTT
CLEI00T

HelZers .
[ECE I A
TILTCT

Lihligl.
IR T
HERT "7
EL LY
TR T L
LR TCTO
TOTEGET T
i T N

iRk

AT IS

51320 TRLAD

ks AH GITT L H

AL Pt Ll )

T

[ Ha L o I I A S
ar=RJnA . "L
Lr=3driel « ir
Wi-fded . 0L
T =delbq . B

R-thThHs ol
L-BdhEl
HER-TH ¢ I
[N T I

= r

o
r=ddk T
ik 0§
LR 1 | LT I
TeEIE T

Ty ITEHTHL s T

Wy NdA M3 Wl
S ue - A 2 H

FE AT A LN WO e A



[ Berahok LMty ge " Orparie
I Ne (mh drn:
EASTERN
HOREHOLES ARt L en BYG S
S5 AFTE &2 23077 25
KRz 1364 .3d 2318 GE
KH= oy ARa51 79
FFind 40 17 2717 4B
[, Mg JE3E 33
i O L 0822 ng
ST Frap 2 IS2A0 B
wBECh 011 3% e aT
HE0G 1HEY 14 T B Py
MBE1a . L T R B
KEq8 TR e 2E70 5
"E10 FTEG A Foed) En
KWEE O el vl
L S Fdba 15 TTidE 7
FEZ: 2084 Fiy SEGED 34
kB L5935 fe Hdea z
BORERGLES DRI ER BY C.HED
uehP ol el By Z303% 9% H4ATH T
SMMPOG . JEIQE A2 SAGET
TUKPEID - ITHED 4T TR g
THWKPHEIY S Zast oo 298 g
CMAFE 4 -~ <ED6g L3 FO9T N
LVEFPRA . ettt o 3447 e
por LR ST B B85 g THER g
CHERGL S ZETES Be TEET )
CHFRGGT Sa3ang? 41103 38
= HERG00 - 200175 E R )
CHEANLE . L ) L T
LkMBO0A- 47T A1 438 RT
THEEENL. ITHIL = Alak a4z
TWPELOA . NG TR J8TaAZ
CMNEOT 7. TTHEE (R 413 A
CHIPEGE HIAE 5 J2Ba0 24
THFDE00 - 2Ted g irre 2
CHPSI1 s JEERT 7o Eld )
CHPEHE FRTLE 34 24055 ZA
ChF&ars- 2EnHs e 2P 5
CHPBG G FRAT AN BEAT AT
“MPEOZ- FARRS2S DAt gg
C N B aY - SAH A 53 oy
I-':E:_—-- .

STATEMENT SHOWING THE CC-ORDINATES AND R

DEBOREHOLES, PAKRi BARWAD!

i
s
"\-"‘-\?-\_'_.

MICED LEVELS

BLOGK MORTH KARMPLRA CF,

T TRG T tam
Lol pegem
427 07 77 B
475 19 —Jh o0
430 37 170 &2
-'I"'PEE L9
L0 E I o |
421 A 14 Aot
Far gl |1 LA AE
25 g LaE BF
408 %3 2TE g
477 7B d35 40
411 5" 297 00
s 32 LZF G5
Uk g5 154 ' #
41753 ai =5
A0 I 18415
34 g a0k
478 54 125 50
44p 24 21 G0
LD o 18T 3
457 43 12200
F Rl e =T
a7’ 313 197 o
A0z 31 43 00
FIrET] pEF Tl
#2725 71 101 O
20 55 LERT Y
w27 14 1 se
L2808 A1 0
<k Fa ool B
47153 '32 5
dpd T B in
419 Zx 142 55
415 EX tad B0
£y @ r3id 5@
418 3r 137,85
214 2T 158§
F11 EN 197 5
Y 152 50
L el 10 S0

SANLY AR =INCGH

Anrgpy

M

Mz T onf Cegml

] (30 faeg 2
SO R EIFTHT IR T '
Sl of iy I'IL !

frian

A ahb

T X @ £

P e 8



Fa

[

—girehre T Lattude TOepartay TR ) e
A Y N - S TR . Cgme g, Depn o
T FERIZN i P 45714 AT A
mPREOLT SRTI0 B 4360 07 411G Lt ED
A AL E 2dag 18 IT4E B 42y rd "3RG
L =1 Y LTRET &0 4t72 & an? a5 e B
CrPEEL M2ELS L g 6 Al 1) w29 &b
CHPELAZ - TMZT 18 LEID T 84584 1%
PO S 2Toad 25 AETT 1B ATE 4B FhE
CRPRSES ZEZTA S FLENRE 45500 AT
o eIk hrEgl oo AT S A5 T4 1k A0
CFERET 7assrad A5 dg 4in TZ Lrast
CHPEGSE - ZRITE 41 Anqc 5l 474727 ¥ M
CHFERY ;e P Al VE 428 B 13* 08
O NPEIED LRFR G %475 BT LRl SRR
CHPEREEY HHbE A 3ECR.IT 4817 ~3 G
b ] - T 2T T 1305 ES =T “4a.00
CHFEcS 2T THE 2% 451178 as 73 47 20
SMPROLE o R 2-43 04 R L s O
CHFEECAE" ITeRg EBa 4T gE 54 148 67
CRPERET - 0TI ET LR A7 g rELL
ChoReg ALy BF 2986 &5 4 3rr &4 ViDL
CHMEROTC by AP R i TEAT 43 422 33 7R 00
NP L 270518 T3TE BT 42483 7 00
CHPEDTE . 2TELIEY ol %1482 FLLE A
CMAGTY 29004 B2 291515 17 45 188 50
ChPBITY 2gius I8 TUSE BE 407 a3 178 6l
CHPRDY TTRAR EE 2950 58 41310 T
SRR raazy 2% 4727 14 43T 4 53 50
PR 1Y I 5T 254t & 2338 Ll
fHpge ote 4 aT CR RO A6 agh T PHEED
CnET 5T JHBEd RE 2974 B3 FEF s $47.50
PRI 2TEeY 34 FHIEIE 4451 Fur gl
CHPETS - chin i S0E5 B A0ESS IJe
CELTRAL

BOREHDLES OF) LED BY 55,0

HE1] K534 L3 25731 BI 41733 327 B%
HFAZ a4 33 Yo E R €T aT1 20
B3 24122 OB SETTRLNT e 40 3B
214 171832 AELTE D L1512 +4B.20
Has £348 11 otdd1 86 At B 1C3 00
a8 ZERT &Y pr o 437 31 aE8 (I
(o FETE AT b A art i orp B
HR- ££1° 27 %, il i LN 31410
ASREHQLEF DRR.LED &Y CM P I

CRRPRE T 4040 47 ffd 12 42330 1€ &<
CREPHOT T | PREARD Fa3g 74 4528 T30

R



_—— ..

—_—

i T Horshn® T 7 T [ qyrede Olegariin: T TUTRES T Fetar
N __{m} ] [} __[_____Q_.-.-EIHI._I'I .
LRHEn IEER4 . 15 A5Ir gt 432 14 e E
SRMKPRLE - SRTEE.T IR0 v ary gl 3z 0
UAEPEY T ITEAY B AL PR ey
CMrPE S FESET A P13 EgE dagz g 175 i
CHBCPOTE - a7a2d 3D f8G £ 433 39 4700
CHKFBE2S. e ¥ 1, R L LY T g W
CLa Pt 23075 4 SE3 4% | ‘454
CM<FBss - JRESE T 35T f4 247 47 LET
T PRDT . 25313 ¢ mTEAE 435 44 122 G0
A AGEDY TRATE B I161 14 414,74 517 98
o'W, BE 20 2835m uE, 201 M ¥z Boa T
G HPEIS S 4w g rastqE 438 32 30 a7
CWEEETT FETak T 5755 24 4Xh0r 35 00
L2 B P 70 s Ay iy k7T 2410
R R el ] AEDA 14 w1257 il O
THPEC - pra- 2 1 LS FETE A2 415 57 188 05
CHPor / e o 56wl A1 TRy 1y M
SHEEDIF S 7R AR 13- 1% 55 233100
CyPEDID - PEATY AN 2547 47 4260 Jagy 3
ThyEEDND 2Tass.m 8337 80 1 O 17200
CNPEgE MABGE 11 823553 437 &7 16 DK
T HT 2ahaln 5787 £z LTI OB 157 LO
CHPENIS IEREL AL B a2 AZT TR 235000
ChPRDEE” 2751 82 $775 55 G2 EER LN
BT HiTo o £709.40 Ard TH 43 &L
SN PR 28335 7 BZaE 77 2T5.A% 2400
CHNBG 24540 Rk pF 229 14 FzZ oe
ChEETl 2aLog he A48 8 430 ) 148 53
e e MCIe 2 08 g AZ3 AT PR
Ern B 2ELHE E3 E759 &3 423 58 120 40
e r sk msra A &3 10 B2 528 Ru £ LU
ChEFR3E - X060 25 TEET AN 437 g8 155 62
Ch B DEATE Y G717 ED 412 1 23
ChP3gs 25335 4 435017 43337 293 B
GuPERIT JHREG 4T Tie8 Ly 430 35 13% =13
CHEBRES Jheis 4 an TEI0 5L 3£ 38 13790
CHFEQe M 2559y A BEREC -2 437 4d et el
=BG 25395%.51 Mo 418 5F 155 04
CNEE 8500 105 ¥ e 43783 a5 G
CMIBRCES - JEREE 10 JA00 4315597 )
CHEEDa 87 s 04 AR 414 1 254 00
SR g et T ] 431 x4 41477 243 71
CNPBME TS 41 43T0.4R 48z F44 40
TREE . I Ay I TR s 1760 B on
CHPBIG - FRADN 32 af T &L 41557 WD
CMPENGT: e Y RE2S Fh Y Dl | 155 01
CNFEJS ITEES b B2 e SR A G 50
SRPERT S T0R1.61 2553 T4 AZE 47 154 505
T -
. || T |
b .
"'j_}_ l"'».j.-*

-



[T . AE.IEe DEpARLIT L - 'FD'I;I_‘_‘l
..... . _ (i Ry S SRR | | Coph
CMPBD A 2736450 dTaz o 421 70 FJ3.5D
o =T+ 0 25314 47 TIET 35 343 e e b0
ChEIBD 24l 5h (AT AN 175 4
by Bt MEALE AR Bl # 3 L7 TT 20%. 10
ThKIMEY et &30A eR 447 95 142.40
ShFBIRS FEELE 47 THGALET Lot 24 197 0l
CHPROES " SEIET 77 T hge. 483,349 (EFREE
CHEBET o i a0 | T R Lt
(= o L 2530k £ T4 TE 435,50 2LH) 3
P 26T D TEE £ Wdf 2" 128,57
uF BOAr P AR Ti0E 28 438 43 B Le
2 NP g 297 18 2 43 +i3 7L 12704
ErPEe T 7 e B TAIE G 0013 B9 30
:Tj. SNFE 20 - Tosnal 45T £ aL; Ge 28 8
| L L P ITETE 1% Y Lo Y d3: 4B 26 o
b CNPR-ZE “Tagg 1o B G5 G327 A 0L
| ChLEB"Z4- ArA2 Lk GdES 6 4oe 37 Si1id
PR35 RE4T ML SEmi 23 43479 208 o
CHPE 75" ZENTT 9@ g 34 4221 2o
' oHFE1 MMR0T 1E sl 48 #1372 Lraid)
cmpar:e-_" 550003 BRig 47 85017 123 {1
WESTERN
BOREHOLES DRILLED BY G351
SETY 7oy B FETTR Lk PRl 100 G
(=L w'i Tk 2ATIE G 425 13 475 Bf
FOREHQLES DRALEY BY &0 D
CKPRGD - IsHbEs S TS M1 s £IE 57
Fie ] = £EEE0.5 BATT 54 FLE 1R3. 30
= CREPELL ! SHD3L20 TZEY i3 474 34 MSC A0
h € AL B 23992.45 Fatsd {14 47RO 289,00
I CMKPEZD AT A ¥Ou: By FERIET S
% il 4= 21 ¥R BT LTI 432 54 305 o
: ca L= el 24262 02 BET | 3 Sa3 52 17050
s CMEARPL 401, 4O AT55 45 gl 25 13 70
C B IToHE 54 T5A7 i 125 13 TING
CRFFEEY | 22531 3 L RT! aib 7o 1Ed 00
CHFPERER 249E 57 40k L3 Lk 258 40
eI 76334 72 £373.21 LT ar AN
o VU a4k T 487,73 52050 290 50
CAPCPE I 2ad1* 3 S249.5! FER-1) 4°c Q0
- CRp b Lol 800y 75 ant s it GC
CheitDl M MIET. TR S . a4 0 1093
~HEBETY S 2L B opn T 448 11 Hi
ACHPERTY 26085, 54 5432, 3 A48 57 Y G
et 40k FATEA LT FEEG 52 452 54 pd £
' f:mpaxmf"’ SBES T RE- 7,45 447 g
. A



.._."

—

-~



ANNEXLURE XVIi

ONSENT LETTER FROM THE APPLICANT

1| heraby authgrize 3n. Sanjiv Kumar Singh ROP, Registration Mo, 34011 1151 2000 -
CPAM, to prepare the Revised Mining Pran and Mine Closure Plan (15 Revision of
Pakn Barwadih Ceal Block locateds n the District of Hararibagh of Jramkrand

) < !nereoy undeiake that gl lhe conditrons 0 made in the Revised Minng Plas and Mne
i Clasure Plar 151 Rewisian] hy the recognized person oe deemed 10 have been made
s wilh oy knowledge and cohsent and shatl bo accoptable 10 me and binging an meg 10
- all respect,
-
_.__::.u"i
. 1 ..- R [
signalure of the Appficant .n full

i CAERCIZE SIgnAkory
¥ Marneg in fuli Sunil Jumde
Address: Coal Miuing - Engg. 1 Fleor Core 7

MTPC Lreiled . Lodh Road,
Meow Delh-t 100023

-~ Tei D11-24365700 DBA08Y 1 GH 1
Fzr D171.24367T0RG

—_t .
1

Face: sae Dalt
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ANNEXWURE XVI- 4

CERTIFICATE

1 Cerfied that the guidehnes issued by Mo ovide letor no. 2401 1 48) 2005 -CPAM
Zated 04 Gda 2011 have been obserded e lhe preparation of Bevesed Minmg P an and
Ming Cigsure Plan 0% Rew sioin epect of Pakn Bareadh Coal Block which has
hean ailocated 1w M BRTPD Limilan and whenever specific penmissinons are reguined,

the apphcant will approach the concemed suthorilies,

2 Cerbfied 1hat the nnformaticn furnished in this Revised Mining Fian and WMine {iosure

Pian {1s1 Revision) are true and correct to the best of my snowteoge

- ! P 4
e Fo A SN &

aan i Hulmﬂr Srgh
'Recognized Qualfied Person)
ROP No 34011 4152 2009 - CPAR
Coual Mineg Engg & Flnon, Cine-5
MTPO Lid, Seope Compley 7
Instindficna: Aqsea Lodhti BRead SNow
Chelni-1 100063
Tol 9124387664, BE5090T 34

- Fax 011-24367082

E-rrranl - .- -
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ANNEXURE XVI-B

CERTIFICATE

it is to cerily that the area tor which this Rewsae Minmg Plan and Mine Clogare Flan
15 Revision] has bheen pregared covers bre grea allocale) to bMis NTRC Lamifeo Sy
the Govarament of India wide ieter o 13016:29:2003-5A- daned 11 Qerober. 2004

' .
-\-...'..i..-"' P ;l:‘l:lr '\'“"i"l e

Sanjiv Kumad Singh

{Recocmze] Oualified Parson;
REIP Mo, 34017 11 R 2005 = CFARM
Coal Minng Engg.. 4 Flaor, Core-5
NTPC tid Seope Complas 7
Imatitutional Area Lodb, Road, Mew
Dlessh 10003
Tel (11-243687A65, Q650901 308
Fax: 0t1-24367088
E-mail-sanivkurnarsingn Ul Einine.

- e
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ANMEXURE XVI-C

ERTIFICATE

—

It = o cerify that the Block area has been verfied walt: the plar supplied oy Ms CMPRIL
and 15 in hoe with the Plan ssued by 3s CRBPDHPlan ssued by W's SWPDI s enclozed
at Annexure XX The ama coversd in the Revized Mining Plan ang bine Closere Plan

{15t Rewision does not @ncroach on any oler Coal Bluck.

Banpy Kurmar Singh

{Renognized Cluakied Parscn;
ROP Mo, 34011 (15 200G - CFAR
Coal Minnyg Engg.. 4 Floor, Core-5
NTYEC L] Scope Complea. 7
Inshlutional Arza | odh Road New
Cre-hu-1 1 2003

Tei 01°-243B7HE2. 95509375096
Fax011-24567082

E-mall; ganpykumarsnghd1Eatpe ooan
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ANNEXURE XVI-D

CERTIFICATE

I i 1o cenily thas the orowvisions ol all reevanl Reles and Reguistions Pave been
cons.dered whie preparnyg the Revised Minirg Plan and #ine Closure Plar {131 Revision
of Pakn Barwadih Coal Blosk

o
T
“
3
w
_ - ¢
o _:-;--"-"'—,l'-;- W L A r,_
Sunm Kumar 3ingh
tRecogmzed Suglified Person)
RGP Mo, 34011015 2008 - CRAR
o Coal Minng Engg . 4 Foar, Gorg-5
P NTRL L Soape Complex, 7

Instiluticnal Arca. Lodhe Road, Mew
Deltu- 10003

Tel 071-24387669 9R5098 % 2006
Fax:C%1 2436080

E-mail sanjivkwernarsinghl i npe.co.n
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ANNEXURE XVI- E

ERTIFICATE

—

It 1= ta cerify teat the wotal quarriable cogl aown io Seam K-t f Dean | iwhichewer 15
apolicable) he lowest workable seams i the aliccatec Coal Block al Pakn Barvadh .
is planned for extraction in the Rewiged Mining Plan and Mine Clesure Pran st
Rension] .

L B S ’f". J"Lpil'--ﬁ e

,

Saniv Kumar Snge

Recognzed Cuaified Persen)
ROP ko 34011 (15) 2008 — CPAM
Crai Mring Engg. & Flear, Tare-h
NTEC Lia, Scops Zompes. ?
Irstiutional Area. Laodh Road, New
[Drathi-11:2003.

Te.. 01%-24307EGE SEA0HD 1305
Fax:011-243670EY

E-rmal ~ o -

e -
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ANNEXURE XVI- F

CERTIFICATE

This is 10 cerdy that | have been duly authonsed by NTPU Lid. o prepars thig
Rewgad Mimng Pan ane Aine Closure Plan {15t Revisiang of Pakn Barwadh Coal
Bock | hgve a vaid recognticn trom Mo under MCR 156D fo prepae Miring
Flan anc Mine Closure Plan and the provisions of all relesant rulee and regulations

have beer considered whre pregaring the Miring Plan.

J* ;--. "" 1 -_x“' ,r{
Sanjv l'-Zernar Singh )
tRecogmeed Qoalfied Persan)
ROP Mo 34041 1151 200% - CRAM
Coal Minng Ency. 4 Floor Core-5
MNTPC Ltd. Scope Complex. !
Insrkusional Area, Lodhi Road, New
Celt- 110007
Tel D11-2438TEHD. A6R09%1556
Fax: [11-24567289
E-mait - -

_I::]‘-Ll\.jr.w






ANNEXURE XV

CERTIFICATE BY THE APPLICANT

Cortified tat the Revised Mining Plso 1% Revision) of Pakn Barwadi Coal Biock nag
bepn orepared oy St Sanjiv Kumar Singh. Registration Ne 34017 116 2009 - CPAR
of NTPC Limited . Soal Mining-Engg. 4™ Fieor. Cure-5. Scope Complex, Lodh Hoad,
Mew Delni —110003 in full consullation with knowledge and consent nf the
undersigned

The imene wll be deveoped as per the appriva: of the Rewsed Mineng Pian and Pl

£ Clasuie Plan ¢ 19 Bewigon] of Pakn Barwaah Goal Block frem Mirestny of Soakand al:
-, othar approvals as senuired will ve obamnaed trom relevant suthanbies.
ot
»
_r:'*""':’_.

e

Signature of the Appicant fuil

thuthoriFad s gnadory)

Marne in ful: Suni' Jumde
__.i Adoress: Caal Minimg Encr 1 Floo, Core 7,
H NTPEC Lmited. Lodhe Road,
K - New Daihi 110603

Tel 011-24365709, $ES0H21561
Fax. (111-24367055

E-mail sun:lpmdeiielps ¢o i

L
1

Flace. Mow Sheitn
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EXTRAGTS FROM THE MINUTES OF 417 MEETING OF THE B0ARD OF
DIRECTORS HELD ON WEDNES[DAY, 25" FEBRIJARY 2015

Itern Mo, 417.2,13

LW

L4

Approval of Mining Plan & Wine Clogura Plans of
Coal Mining Projects of NTPC and nomination of
“Cwner' as por the Minea Aci 1552 for Pakri-
Barwadih and all other coal mining blocks allocated !
te be ra-allocated o be formally allocated to NTPC

A XA

LS L

XX XX

e X

The Poard, afler disguasions . passad the falbowing resoiution:

Fesulved bat Regional Executive Direclor {Coal Mining) be and s
hereby authorised lo approve the Mining Flans/Mine Clogure Plans,
aseociated documents pertaining to these plang for Coal Mimng
Projgcts and any subsequont revisionfepdation tharecf, to be sutimitted
1o Ministry of Ceal or any stalutory authorly in connection wilh
devvelopment of coal mine projecls.

Furtheer resalved Ihat Shi Sharad Anand, Regional Executlve Director
(Coal Mining) be nommated a5 “Owner® as per the Mines Act, 1932 for
Fakn-Barwadit and for 21l athar coat mirning bocks aliready allocated §
i ba re-allocated o be formaily aflocated o NTRC,

CERTIFIED TRUE COPY

L S
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Cenlal Mine Flarning & Desagn Insbiote Limmie:

ASumag my o Coal i Leed . 23l STNZEFLDE Cimsts' _aperae

; : * ", . ser o Fimga =g preg et o

?r'q-,r:'_'“bt_,f tﬂrll'lﬂﬂfﬂ] {ﬂlll][rﬂy SoodnEra She Kanke Foad Renoe - BEa 030 dngakae it
O ERT W TR TS AT Cantwed 38 T3] | FEna 16.10.201€

Ta,

Exccutive Director,
PB.CE & KD COAP's,
RTPC Limmited,
Ujjwal Complex,
Fugmil Eoad,
Hazaribagh-825301,

Sub ' Certification of Biack Boundary of Pakei Barwadlh Coal Block of NTPC Ltd.,
Hazaribagh

P

With reference to your letter No 7010/PBEMPSGD/ 14 dt. §3.04.2014 and subsequent
discussions thereafter, please find enclosed herewith the certifled block boundaries (3
cogios) of Pakri Borwadih Cosl Black.

L :I
{oaimd
=77 gz ahove L. 1, w0
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